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GH�JDUDQWLD��D�+3��FRQIRUPH�MXOJDU�DSURSULDGR��FRQVHUWDUi�RX�VXEVWL�
WXLUi�RV�SURGXWRV�TXH�DSUHVHQWDUHP�GHIHLWRV��2V�SURGXWRV�VXEVWLWXWRV�
SRGHP�VHU�QRYRV�RX�HVWDUHP�HP�FRQGLo}HV�GH�SURGXWRV�QRYRV�

�� $�+3�JDUDQWH�D�YRFr�TXH�R�VRIWZDUH�GD�+3�QmR�VRIUHUi�LQWHUUXSo}HV�QD�
H[HFXomR�GH�VHXV�SURJUDPDV�GH�LQVWUXo}HV�DSyV�D�GDWD�GD�FRPSUD��
SHOR�SHUtRGR�DFLPD�HVSHFLILFDGR��HP�GHFRUUrQFLD�GH�GHIHLWRV�GH�
PDWHULDO�RX�IDEULFDomR�TXDQGR�GHYLGDPHQWH�LQVWDODGRV�H�XWLOL]DGRV��6H�
D�+3�IRU�QRWLILFDGD�VREUH�HVVHV�GHIHLWRV�GXUDQWH�R�SHUtRGR�GH�
JDUDQWLD��D�+3�VXEVWLWXLUi�D�PtGLD�GH�VRIWZDUH�TXH�QmR�H[HFXWDU�VXDV�
LQVWUXo}HV�GH�SURJUDPDomR�GHYLGR�D�HVVHV�GHIHLWRV�

�� $�+3�QmR�JDUDQWH�TXH�D�RSHUDomR�GRV�SURGXWRV�GD�+3�VHUi�VHP�
LQWHUUXSo}HV�RX�OLYUH�GH�HUURV��6H�D�+3�QmR�SXGHU��GHQWUR�GH�XP�SUD]R�
UD]RiYHO��UHSDUDU�RX�VXEVWLWXLU�TXDOTXHU�SURGXWR�SDUD�RIHUHFHU�DV�
FRQGLo}HV�HVWDEHOHFLGDV�QD�JDUDQWLD��YRFr�WHUi�GLUHLWR�D�XP�UHHPEROVR�
GR�SUHoR�GH�FRPSUD�PHGLDQWH�D�GHYROXomR�GR�SURGXWR�

�� �2V�SURGXWRV�GD�+3�SRGHP�FRQWHU�SHoDV�UHPDQXIDWXUDV�HTXLYDOHQWHV��
HP�GHVHPSHQKR��D�SHoDV�QRYDV�RX�SRGHP�WHU�VLGR�XWLOL]DGDV�
DFLGHQWDOPHQWH�
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�� $�JDUDQWLD�QmR�VH�DSOLFD�D�GHIHLWRV�UHVXOWDQWHV�GH��D��PDQXWHQomR�RX�
FDOLEUDomR�LPSUySULD�RX�LQDGHTXDGD���E��VRIWZDUH��LQWHUIDFH��SHoDV�RX�
PDWHULDLV�QmR�IRUQHFLGRV�SHOD�+3���F��PRGLILFDomR�QmR�DXWRUL]DGD�RX�
PDX�XVR���G��RSHUDomR�IRUD�GDV�HVSHFLILFDo}HV�DPELHQWDLV�SXEOLFDGDV�
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Capítulo 1

Teclas

Índice

0DSD�GDV�WHFODV �����������������������������������������������������������������������

2V�WHFODGRV�GD�+3���* �����������������������������������������������������������

2�TXH�ID]�FDGD�WHFOD ����������������������������������������������������������������

&RQYHQomR�GH�WHFODV ��������������������������������������������������������������

Introdução
(VWH�FDStWXOR�

� LOXVWUD�DV�WHFODV�GD�+3���*

� GHVFUHYH�RV�VHWH�WHFODGRV�GD�+3���*

� GHVFUHYH�EUHYHPHQWH�R�REMHWLYR�GH�FDGD�WHFOD�
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Mapa das teclas
$�VHJXLU�WHPRV�XPD�LOXVWUDomR�GD�GLVSRVLomR�GDV�WHFODV�QD�+3 ��*��$V�
WHFODV�VmR�GHVFULWDV�HP�§2�TXH�ID]�FDGD�XPD�GDV�WHFODV¨�QD�SiJLQD������
RQGH�DV�WHFODV�¦�FRP�H[FHomR�GDV�WHFODV�GH�VHWDV¦�HVWmR�DJUXSDGDV�GH�
DFRUGR�FRP�D�ILOHLUD�HP�TXH�DSDUHFHP��$V�WHFODV�GH�VHWDV�VmR�H[SOLFDGDV�
QR�ILQDO�GR�FDStWXOR�

Figura 1.1: Mapa de teclas da HP 49G
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Os teclados da HP 49G
2�WHFODGR�GD�+3���*�p�FRPSRVWR�SRU�VHWH�WHFODGRV�HP�XP�Vy��(OHV�VmR�

� WHFODGR�SULQFLSDO��FRPSUHHQGH�WRGDV�DV�WHFODV��GD�VHJXQGD�j�~OWLPD�
ILOHLUD�GR�WHFODGR��GH�g�D�\���TXDQGR�SUHVVLRQDGDV�VR]LQKDV��$�
IXQomR�GDV�WHFODV�GR�WHFODGR�SULQFLSDO�p�LQGLFDGD�SHOR�UyWXOR�RX�
VtPEROR�ORFDOL]DGR�QD�IDFH�GD�WHFOD��3RU�H[HPSOR��h�LQGLFD�TXH�D�
WHFOD��TXDQGR�SUHVVLRQDGD�VR]LQKD��p�XWLOL]DGD�SDUD�DOWHUDU�RV�PRGRV�GD�
FDOFXODGRUD�

� 7HFODGR�GH�IXQomR��FRPSUHHQGH�DV�VHLV�WHFODV�GD�SULPHLUD�ILOHLUD�GR�
WHFODGR¦�URWXODGDV�GH�a�D�f¦�TXDQGR�SUHVVLRQDGDV�VR]LQKDV��$R�
FRQWUiULR�GDV�WHFODV�GR�WHFODGR�SULQFLSDO��D�IXQomR�GDV�WHFODV�QR�
WHFODGR�GH�IXQomR�GHSHQGH�GR�FRQWH[WR��3RU�H[HPSOR��HP�DOJXQV�
FRQWH[WRV�D�a�SHUPLWH�HGLWDU�XP�REMHWR��HP�RXWURV��D�a�SHUPLWH�
VHOHFLRQDU�XPD�YDULiYHO��XP�VXEPHQX�RX�XP�GLUHWyULR�

� 7HFODGR�GR�VKLIW�HVTXHUGR��FRPSUHHQGH�DV�WHFODV�SUHVVLRQDGDV�HP�
FRPELQDomR�FRP�D�WHFOD�<��$�WHFOD�<�p�SUHVVLRQDGD�SULPHLUR��VHJXLGD�
SRU�RXWUD�WHFOD��$�IXQomR�HIHWXDGD�SRU�XPD�GHWHUPLQDGD�FRPELQDomR�
GH�WHFOD�VKLIW�HVTXHUGR�p�LQGLFDGD�SHOR�UyWXOR�D]XO�VREUH�D�WHFOD��3RU�
H[HPSOR��R�UyWXOR�§),/(6¨�DSDUHFH�HP�D]XO�VREUH�D�WHFOD�g��,VVR�
LQGLFD�TXH�R�)LOH�0DQDJHU��*HUHQFLDGRU�GH�$UTXLYRV��SRGH�VHU�DEHUWR�
SUHVVLRQDQGR�VH�< H�g�

2EVHUYH�TXH�QR�PRGR�531��D�FRPELQDomR�GH�WHFODV�TXH�HQYROYH�<�H�
XPD�WHFOD�GH�IXQomR�H[LJH�TXH�YRFr�PDQWHQKD�<�SUHVVLRQDGD�
HQTXDQWR�SUHVVLRQD�D�WHFOD�GH�IXQomR�

1HVWH�JXLD��D�LQVWUXomR�SDUD�XVDU�R�WHFODGR�GH�VKLIW�HVTXHUGR�p�LQGLFDGD�
SRU�XP�VtPEROR�GH�VKLIW�HVTXHUGR�¦<¦VHJXLGD�SHOR�UyWXOR�TXH�
LQGLFD�D�IXQomR�D�VHU�VHOHFLRQDGD��FRPR�G���1RWH�TXH�R�UyWXOR�QmR�p�
XPD�WHFOD���1R�PHVPR�H[HPSOR��QmR�H[LVWH�XPD�WHFOD�G��3DUD�
LQYRFDU�D�IXQomR�$UTXLYRV��RX�VHMD��SDUD�DEULU�R�)LOH�0DQDJHU�¦�YRFr�
SUHVVLRQD�<�H�D�WHFOD�VRE�R�UyWXOR�),/(6��g��

� 7HFODGR�GR�VKLIW�GLUHLWR��FRPSUHHQGH�DV�WHFODV�SUHVVLRQDGDV�HP�
FRPELQDomR�FRP�D�WHFOD�>��$�WHFOD�> p�SUHVVLRQDGD�SULPHLUR��VHJXLGD�
SRU�RXWUD�WHFOD��$�IXQomR�HIHWXDGD�SRU�XPD�GHWHUPLQDGD�FRPELQDomR�
FRP�VKLIW�GLUHWR�p�LQGLFDGD�SHOR�UyWXOR�YHUPHOKR�DFLPD�GDV�WHFODV��3RU�
H[HPSOR��R�UyWXOR�§3$67(¨��FRODU��DSDUHFH�HP�YHUPHOKR�DFLPD�GD�WHFOD�
l��,VWR�LQGLFD�TXH�YRFr�SRGH�LQYRFDU�D�IXQomR�&RODU�SUHVVLRQDQGR�
>�H�D�WHFOD�l�
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1HVWH�JXLD��XPD�LQVWUXomR�SDUD�XVDU�R�WHFODGR�GH�VKLIW�GLUHLWR�p�
LQGLFDGD�SHOR�VtPEROR�GH�VKLIW�GLUHLWR�¦�> ¦�VHJXLGD�SHOR�UyWXOR�TXH�
LQGLFD�D�IXQomR�D�VHU�VHOHFLRQDGD��FRPR�ñ���2EVHUYH�TXH�R�UyWXOR�
QmR�p�XPD�WHFOD���1R�PHVPR�H[HPSOR��QmR�H[LVWH�XPD�WHFOD�ñ��3DUD�
LQYRFDU�D�IXQomR�&RODU��SUHVVLRQH�>�H�D�WHFOD�VRE�R�UyWXOR�3$67(�
�&RODU���l��

� 7HFODGR�DOIDEpWLFR��FRPSUHHQGH�DV�WHFODV�FRP�RV�FDUDFWHUHV�GH�$�D�=�
PDUFDGRV�QDV�IDFHV���(VVHV�FDUDFWHUHV�VmR�EUDQFRV�VREUH�XP�IXQGR�
YHUGH���e�SUHFLVR�DWLYDU�R�WHFODGR�DOIDEpWLFR�DQWHV�GH�LQVHULU�XP�
FDUDFWHUH�DOIDEpWLFR���$Wp�R�WHFODGR�DOIDEpWLFR�VHU�DWLYDGR��HVVDV�WHFODV�
SHUWHQFHP�DR�WHFODGR�SULQFLSDO�RX�DR�WHFODGR�GH�IXQo}HV��FRPR�
GHVFULWR�DFLPD��

9RFr�DWLYD�R�WHFODGR�DOIDEpWLFR�SUHVVLRQDQGR�`��3RU�H[HPSOR��SDUD�
LQVHULU�7��SUHVVLRQH�`¦SDUD�DWLYDU�R�WHFODGR�DOIDEpWLFR¦H�t 
�SRUTXH�t p�D�WHFOD�SULQFLSDO�FRP�XP�7�PDUFDGR��

9RFr�SRGH�PDQWHU�R�WHFODGR�DOIDEpWLFR�DWLYR�SUHVVLRQDQGR�`�GXDV�
YH]HV��7RGRV�RV�FDUDFWHUHV�LQVHULGRV�SRVWHULRUPHQWH�VHUmR�FDUDFWHUHV�
GR�WHFODGR�DOIDEpWLFR��1HVWD�VLWXDomR��SDUD�GHVDWLYDU�R�WHFODGR�
DOIDEpWLFR��SUHVVLRQH�`�RXWUD�YH]�

(QTXDQWR�R�WHFODGR�DOIDEpWLFR�HVWLYHU�DWLYR��YRFr�SRGH�SUHVVLRQDU�DV�
WHFODV�GR�WHFODGR�QXPpULFR�VH�TXLVHU�DGLFLRQDU�XP�Q~PHUR�D�XPD�
FDGHLD�GH�WH[WR�

2�WHFODGR�DOIDEpWLFR�p�GHVFULWR�HP�PDLV�GHWDOKHV�QR�FDStWXOR����
§2SHUDomR�%iVLFD¨�

� 7HFODGR�DOIDEpWLFR�GH�VKLIW�HVTXHUGR��FRPSUHHQGH�DV�WHFODV�GR�
WHFODGR�DOIDEpWLFR��YHMD�DFLPD��TXDQGR�SUHVVLRQDGDV�HP�FRPELQDomR�
FRP�D�WHFOD�<��$�WHFOD�` p�SUHVVLRQDGD�SULPHLUR�¦�SDUD�DWLYDU�R�
WHFODGR�QXPpULFR�¦�VHJXLGD�SHOD�WHFOD�<��TXH�DWLYD�R�WHFODGR�
DOIDEpWLFR�GR�VKLIW�HVTXHUGR���3RU�~OWLPR��YRFr�SUHVVLRQD�TXDOTXHU�
RXWUD�WHFOD�SDUD�LQVHULU�XP�FDUDFWHUH�

2V�FDUDFWHUHV�TXH�YRFr�SRGH�LQVHULU�XVDQGR�R�WHFODGR�DOIDEpWLFR�GH�
VKLIW�HVTXHUGR�VmR�FDUDFWHUHV�DOIDEpWLFRV�HP�PLQ~VFXODV�H�YiULRV�
VtPERORV��(OHV�DSDUHFHP�HP�D]XO�VREUH�DV�WHFODV�QD�LOXVWUDomR�GD�FDSD�
GR�*XLD�GH�%ROVR�

3RU�H[HPSOR��SDUD�LQVHULU�XP�W�PLQ~VFXOR��SUHVVLRQH�` <�t�
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� 7HFODGR�DOIDEpWLFR�GH�VKLIW�GLUHLWR��FRPSUHHQGH�DV�WHFODV�GR�
WHFODGR�DOIDEpWLFR��YHMD�DFLPD��TXDQGR�SUHVVLRQDGDV�HP�FRPELQDomR�
FRP�D�WHFOD�>��$�WHFOD�` p�SUHVVLRQDGD�SULPHLUR�¦�SDUD�DWLYDU�R�
WHFODGR�DOIDEpWLFR�¦�VHJXLGD�SHOD�WHFOD�>��TXH�DWLYD�R�WHFODGR�
DOIDEpWLFR�GH�VKLIW�GLUHLWR���3RU�~OWLPR��YRFr�SUHVVLRQD�TXDOTXHU�RXWUD�
WHFOD�SDUD�LQVHULU�XP�FDUDFWHUH�

2V�FDUDFWHUHV�TXH�YRFr�SRGH�LQVHULU�XVDQGR�R�WHFODGR�DOIDEpWLFR�GH�
VKLIW�GLUHLWR�VmR�FDUDFWHUHV�GR�DOIDEHWR�JUHJR��VHWDV�H�YiULRV�RXWURV�
VtPERORV��(OHV�HVWmR�LPSUHVVRV�HP�YHUPHOKR�VREUH�DV�WHFODV�QD�
LOXVWUDomR�GH�FDSD�GR�*XLD�GH�%ROVR�

3RU�H[HPSOR��SDUD�LQVHULU�σ��SUHVVLRQH�` >�s�

$OpP�GRV�VHWH�WHFODGRV�GHVFULWRV�DFLPD��YRFr�WDPEpP�SRGH�FULDU�XP�
WHFODGR�SHUVRQDOL]DGR��8P�WHFODGR�SHUVRQDOL]DGR�¦�WDPEpP�FRQKHFLGR�
FRPR�R�WHFODGR�GR�XVXiULR�¦�p�DTXHOH�HP�TXH�XPD�IXQFLRQDOLGDGH�DOWHU�
QDWLYD�p�DWULEXtGD�D�XPD�RX�PDLV�WHFODV��(VWH�DVVXQWR�p�WUDWDGR�HP�GHWDO�
KHV�QR�*XLD�GR�8VXiULR�$YDQoDGR��HQFRQWUDGR�QR�VLWH�KWWS���
ZZZ�KS�FRP�FDOFXODWRUV�KS���

O que faz cada tecla
(VWD�VHomR�GHVFUHYH�D�IXQomR�GH�FDGD�WHFOD�H�GDV�SULQFLSDLV�FRPELQDo}HV�
GH�WHFODV��2EVHUYH�TXH�DV�WHFODV�H�DV�VXDV�FRPELQDo}HV�HVWmR�UHODFLRQDGDV�
SHOD�RUGHP�HP�TXH�DSDUHFHP�QR�WHFODGR��YHMD�R�PDSD�GH�WHFODV�QD�SiJLQD�
�����

7DPEpP�p�IRUQHFLGD�D�VLQWD[H�GH�YiULDV�IXQo}HV��(VWD�VLQWD[H�FRQVLGHUD�
TXH�YRFr�HVWi�WUDEDOKDQGR�HP�PRGR�DOJpEULFR��H�QmR�HP�PRGR�531��
�(VWHV�PRGRV�VmR�H[SOLFDGRV�QR�FDStWXOR����§2SHUDomR�%iVLFD¨��

Fileira 1
A 5HODFLRQD�DV�HTXDo}HV�D�VHUHP�

UHSUHVHQWDGDV�JUDILFDPHQWH�RX�DEUH�R�0DWUL[�:ULWHU�VH�YRFr�
WLYHU�RSWDGR�SRU�UHSUHVHQWDU�JUDILFDPHQWH�RV�GDGRV�HVWDWtVWLFRV�

B (VSHFLILFD�SDUkPHWURV�GH�JUiILFRV�

C 'HVHQKD�RV�JUiILFRV�HVSHFLILFDGRV�

D (VSHFLILFD�SDUkPHWURV�GRV�JUiILFRV�

E 3HUVRQDOL]D�XPD�WDEHOD�GH�SRQWRV�SORWDGRV�

F 'HVHQKD�XPD�WDEHOD�GH�SRQWRV�SORWDGRV�

a�¥�f 7HFODV�GR�WHFODGR�GH�IXQo}HV��YHMD�D�VHomR�DQWHULRU���$�IXQomR�
GHVVDV�WHFODV�YDULD�GH�DFRUGR�FRP�R�FRQWH[WR�
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Fileira 2
G $EUH�R�)LOH�0DQDJHU�

å 0DUFD�R�LQtFLR�GH�DOJR�TXH�YRFr�GHVHMD�FRSLDU�RX�UHFRUWDU�

H ([LEH�VHX�PHQX�SHUVRQDOL]DGR�

� 0DUFD�R�ILP�GH�DOJR�TXH�YRFr�GHVHMD�FRSLDU�RX�UHFRUWDU�

M ,QVHUH�XPD�FRQVWDQWH�VLPEyOLFD�L��D�UDL]�TXDGUDGD�GH�¥��

ê ,QVHUH�D�IXQomR�ZKHUH��RQGH��

g 9LVXDOL]D�XPD�OLVWD�GH�WRGDV�DV�DSOLFDo}HV�GD�FDOFXODGRUD�

h 9LVXDOL]D�H�PXGD�RV�PRGRV�H�RV�VLQDOL]DGRUHV�GD�FDOFXODGRUD�

i ([LEH�XP�PHQX�GH�FRPDQGRV�UHOHYDQWHV�SDUD�D�DSOLFDomR�DWXDO�

$V�WHFODV�GH�VHWDV�VmR�GHVFULWDV�QR�ILP�GHVWH�FDStWXOR�

Fileira 3
J 6HOHFLRQD�R�GLUHWyULR�VHJXLQWH�HP�XPD�

iUYRUH�GH�GLUHWyULRV�

� &RSLD�XPD�VHOHomR�

K &KDPD�R�YDORU�GH�XPD�YDULiYHO�HVSHFLILFDGD�

� 5HFRUWD�XPD�VHOHomR�

L 0RVWUD�D�SiJLQD�DQWHULRU�GH�XP�PHQX�GH�WHFODV�GH�IXQomR�FRP�
YiULDV�SiJLQDV�

ñ &ROD�XPD�VHOHomR�TXH�YRFr�FRSLRX�RX�UHFRUWRX�

j 0RVWUD�DV�YDULiYHLV�FRQWLGDV�QR�GLUHWyULR�DWXDO�

k $UPD]HQD�R�REMHWR�DWXDO�HP�XPD�YDULiYHO�

l 0RVWUD�D�SiJLQD�VHJXLQWH�GH�XP�PHQX�GH�YiULDV�SiJLQDV�

$V�WHFODV�GH�VHWDV�VmR�GHVFULWDV�QR�ILP�GHVWH�FDStWXOR�

Fileira 4
M 0RVWUD�XPD�OLVWD�GRV�

~OWLPRV�TXDWUR�FRPDQGRV�RX�FiOFXORV�

ò 5HVWDXUD�R�KLVWyULFR�SDUD�VHX�HVWDGR�RULJLQDO�DQWHV�GD�~OWLPD�
RSHUDomR�

N 0RVWUD�R�PHQX�GH�SURJUDPDomR�

ô 0RVWUD�WRGRV�RV�FDUDFWHUHV�TXH�SRGHP�VHU�LQVHULGRV�

O $EUH�R�0DWUL[�:ULWHU�

õ ,QVHUH�DVSDV�SDUD�GHOLPLWDU�XP�REMHWR�DOJpEULFR�
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Teclas

P 0RVWUD�R�PHQX�0DWHPiWLFD�

ù &DOFXOD�XPD�H[SUHVVmR�

? $SDJD�R�~OWLPR�REMHWR�QR�KLVWyULFR��RX��QR�PRGR�531��WRGD�D�
SLOKD��

� /LPSD�R�KLVWyULFR�

m 0RVWUD�H�DFHVVD�WRGRV�RV�FiOFXORV�H�UHVXOWDGRV�DQWHULRUHV�

À 0RVWUD�XPD�OLVWD�GH�WRGRV�RV�FRPDQGRV�GD�FDOFXODGRUD��
LQFOXLQGR�RV�TXH�IRUDP�DGLFLRQDGRV�HP�ELEOLRWHFDV�

o $EUH�R�(TXDWLRQ�:ULWHU�

p 0RVWUD�XP�PHQX�GH�VXEPHQXV��FDGD�XP�UHODFLRQDQGR�RV�
FRPDQGRV�VLPEyOLFRV�PDLV�XWLOL]DGRV�

H $SDJD�R�FDUDFWHUH�j�HVTXHUGD�GR�FXUVRU�

Fileira 5
Q &DOFXOD�R�DQWLORJDULWPR�

QDWXUDO�GH�XP�Q~PHUR�
HVSHFLILFDGR��6LQWD[H��Q�[�

ï &DOFXOD�R�ORJDULWPR�QDWXUDO�GH�XP�Q~PHUR�HVSHFLILFDGR��
6LQWD[H��/1�[�

R &DOFXOD�R�TXDGUDGR�GH�XP�Q~PHUR�HVSHFLILFDGR��6LQWD[H��R�[�

ð &DOFXOD�D�UDL]�GR�tQGLFH�[�GH�\��6LQWD[H��ð �[��\��

S &DOFXOD�R�DUFR�VHQR�GH�XP�kQJXOR��6LQWD[H��S�[�

î &DOFXOD�R�VRPDWyULR�GH�Q~PHURV�GHQWUR�GRV�OLPLWHV�
HVSHFLILFDGRV��6LQWD[H��î�U L��M��6���RQGH�U�p�R�tQGLFH�GR�
VRPDWyULR��L�p�R�YDORU�LQLFLDO��M�p�R�YDORU�ILQDO�H�6�R�VRPDQGR�

T &DOFXOD�R�DUFR�FR�VHQR�GH�XP�kQJXOR���6LQWD[H��T�[�

,QVHUH�XP�VLQDO�GH�GLIHUHQFLDomR�

U &DOFXOD�R�DUFR�WDQJHQWH�GH�XP�kQJXOR��6LQWD[H��U�[�

� ,QVHUH�R�RSHUDGRU�GH�LQWHJUDomR�

q &DOFXOD�\�j�SRWrQFLD�GH�[��6LQWD[H��\�q [�

r &DOFXOD�D�UDL]�TXDGUDGD�GH�[��6LQWD[H��r�[�

s &DOFXOD�R�VHQR�GH�XP�kQJXOR��6LQWD[H��s [�

t &DOFXOD�R�FR�VHQR�GH�XP�kQJXOR��6LQWD[H��t [�

u &DOFXOD�D�WDQJHQWH�GH�XP�kQJXOR��6LQWD[H��u [�

ASIN ACOS ATANLNe yx
XY
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Fileira 6
V &DOFXOD�R�DQWLORJDULWPR�

GHFLPDO��EDVH�����GH�XP�Q~PHUR��6LQWD[H��V [�

ý &DOFXOD�R�ORJDULWPR�GHFLPDO��EDVH�����GH�XP�Q~PHUR��6LQWD[H��
ý [�

W ,QVHUH�XP�VLQDO�GH�GLIHUHQWH�

æ ,QVHUH�XP�VLQDO�GH�LJXDO�

X ,QVHUH�XP�VLQDO�GH�PHQRU�RX�LJXDO�

� ,QVHUH�XP�VLQDO�GH�PHQRU�TXH�

Y ,QVHUH�XP�VLQDO�GH�PDLRU�RX�LJXDO�

ë ,QVHUH�XP�VLQDO�GH�PDLRU�TXH�

Z 0RVWUD�R�YDORU�DEVROXWR�GH�XP�Q~PHUR�UHDO�RX�FRPSOH[R��
6LQWD[H��Z�[�

é &DOFXOD�R�kQJXOR�GHILQLGR�SRU�XP�Q~PHUR�FRPSOH[R��6LQWD[H��
é�D ��EL

v ,QVHUH�R�VtPEROR�GH�H[SRHQWH�H�WUDWD�D�HQWUDGD�QR�IRUPDWR�
PDQWLVVD�H�H[SRHQWH�

w $OWHUD�R�VLQDO�GH�XP�Q~PHUR�

O ,QVHUH�XP�[�

y &DOFXOD�R�LQYHUVR�GH�XP�Q~PHUR��6LQWD[H��y�[�

z (IHWXD�D�GLYLVmR��6LQWD[H��[�z \�

Fileira 7
~ $WLYD�R�WHFODGR�GR�XVXiULR�

� 0XGD�R�PRGR�GH�HQWUDGD�

& 0RVWUD�XPD�OLVWD�GH�FRPDQGRV�XWLOL]DGRV�SDUD�VROXFLRQDU�
HTXDo}HV�VLPEROLFDPHQWH�

í 0RVWUD�XP�PHQX�GH�DSOLFDo}HV�XWLOL]DGDV�SDUD�VROXFLRQDU�
HTXDo}HV�QXPHULFDPHQWH�

* 0RVWUD�XPD�OLVWD�GDV�IXQo}HV�H[SRQHQFLDLV�H�ORJDUtWPLFDV�

û 0RVWUD�XPD�OLVWD�GH�IXQo}HV�WULJRQRPpWULFD�

( 0RVWUD�XP�IRUPXOiULR�GH�HQWUDGD�SDUD�UHDOL]DU�FiOFXORV�
ILQDQFHLURV�

ç $EUH�D�DSOLFDomR�WHPSR�SDUD�GHILQLU�D�KRUD�H�RV�DODUPHV�

+ ,QVHUH�SDUrQWHVHV��SDUD�GHOLPLWDU�XP�YHWRU�RX�XP�DUUDQMR�

K ,QVHUH�DVSDV�SDUD�GHOLPLWDU�XPD�FDGHLD�GH�FDUDFWHUHV�

LOG10 ARGABS=x

ENTRYUSERUSER NUM.SLVS.SLV TRIGEXP&LN TIMEFINANCE [[ ]]
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` $WLYD�R�WHFODGR�DOIDEpWLFR�

7¥9 ,QVHUH�Q~PHURV�

� (IHWXD�PXOWLSOLFDomR��6LQWD[H��[���\�

Fileira 8
$ 0RVWUD�XPD�OLVWD�GH�

IXQo}HV�GH�FiOFXOR�

ú 0RVWUD�XPD�OLVWD�GH�IXQo}HV�DOJpEULFDV�

% 0RVWUD�XPD�OLVWD�GH�IXQo}HV�GH�PDWUL]HV�

÷ 0RVWUD�XPD�OLVWD�GH�DSOLFDo}HV�GH�HVWDWtVWLFD�

^ 0RVWUD�XPD�OLVWD�GH�IXQo}HV�GH�FRQYHUVmR�

ø $EUH�D�DSOLFDomR�GDV�XQLGDGHV�

_ ,QVHUH�SDUrQWHVHV��SDUD�HQFHUUDU�SDUkPHWURV�

Q ,QVHUH�FDUDFWHUH�GH�VXEOLQKDGR��SDUD�FULDU�XP�REMHWR�XQLGDGH�

< 6HOHFLRQD�R�WHFODGR�VKLIW�HVTXHUGR�RX�R�WHFOD�DOIDEpWLFR�VKLIW�
HVTXHUGR�

4¥6 ,QVHUH�Q~PHURV�

- 5HDOL]D�VXEWUDomR��6LQWD[H��[�-�\�

Fileira 9
! 0RVWUD�XPD�OLVWD�GH�

IXQo}HV�DULWPpWLFDV�

ó 0RVWUD�XPD�OLVWD�GH�IXQo}HV�UHODFLRQDGDV�DRV�Q~PHURV�
FRPSOH[RV�

# $UPD]HQD�XPD�H[SUHVVmR�RX�GHILQH�XPD�IXQomR�GR�XVXiULR�

ö 5HODFLRQD�WRGDV�DV�ELEOLRWHFDV�

@ ,QVHUH�XP�VtPEROR����SRU�H[HPSOR��SDUD�LQVHULU�XP�LQWHLUR�
ELQiULR�

ì 0RVWUD�XPD�OLVWD�GH�IXQo}HV�UHODFLRQDGDV�j�DULWPpWLFD�ELQiULD�

� ,QVHUH�FKDYHV�SDUD�GHOLPLWDU�XPD�OLVWD�

� ,QVHUH�SDUrQWHVHV�DQJXODUHV�SDUD�GHOLPLWDU�FyGLJRV�GH�
SURJUDPDomR�

> 6HOHFLRQD�R�WHFODGR�GH�VKLIW�GLUHLWR�RX�WHFODGR�DOIDEpWLFR�GH�VKLIW�
GLUHLWR�

1¥3 ,QVHUH�Q~PHURV�

= (IHWXD�XPD�DGLomR��6LQWD[H��[�=�\�

UNITSCONVERTSTATMATRICESALGCALC (   )

CMPLX BASEARITH LIBDEF # {   }
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Fileira 10
: 5HWRPD�XP�SURJUDPD�

LQWHUURPSLGR�RX�XPD�
DSOLFDomR�VXVSHQVD�

� 'HVOLJD�D�FDOFXODGRUD�

ü ,QVHUH�R�VtPEROR�GH�LQILQLWR�

L ,QVHUH�XPD�VHWD�DSRQWDQGR�SDUD�D�GLUHLWD�

, 5RWXOD�XP�REMHWR�

J &RPHoD�XPD�QRYD�OLQKD�

� ,QVHUH�R�SL�

I ,QVHUH�XPD�YtUJXOD�

| &KDPD�XPD�UHVSRVWD�DQWHULRU�

� 0RVWUD�R�UHVXOWDGR�HP�PRGR�DSUR[LPDGR�

; /LJD�D�FDOFXODGRUD�

0 ,QVHUH�XP�]HUR�

. ,QVHUH�XP�SRQWR�GHFLPDO�

F ,QVHUH�XP�HVSDoR�

\ 2EWpP�XP�UHVXOWDGR�RX�VHOHFLRQD�XPD�RSomR�

G &DQFHOD�XPD�RSHUDomR�

Teclas de seta
� 0RYH�SDUD�FLPD�SDUD�R�SULPHLUR�REMHWR�RX�

FDPSR�

[ 0RYH�SDUD�FLPD�SDUD�R�REMHWR�RX�FDPSR�
DQWHULRU�

� 0RYH�SDUD�FLPD�SDUD�R�SULPHLUR�REMHWR�RX�
FDPSR�

� 0RYH�SDUD�R�REMHWR�RX�FDPSR�PRVWUDGR�PDLV�j�HVTXHUGD�

� 0RYH�SDUD�R�REMHWR�RX�FDPSR�PRVWUDGR�PDLV�j�GLUHLWD�

{ 0RYH�SDUD�D�HVTXHUGD�SDUD�R�REMHWR�RX�FDPSR�DQWHULRU�

} 0RYH�SDUD�D�GLUHLWD�SDUD�R�SUy[LPR�REMHWR�RX�FDPSR�

� 0RYH�SDUD�D�HVTXHUGD�SDUD�R�SULPHLUR�REMHWR�RX�FDPSR�

� 0RYH�SDUD�D�GLUHLWD�SDUD�R�~OWLPR�REMHWR�RX�FDPSR�

� 0RYH�SDUD�EDL[R�SDUD�R�~OWLPR�REMHWR�RX�FDPSR�PRVWUDGR�

] 0RYH�SDUD�EDL[R�SDUD�R�REMHWR�RX�FDPSR�VHJXLQWH�

� 0RYH�SDUD�EDL[R�SDUD�R�~OWLPR�REMHWR�RX�FDPSR�

πOFFCONT

CANCEL

ANS NUM

:.
∞ ,
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Convenção de teclas
1HVWH�JXLD��XPD�WHFOD�SRGH�VHU�UHSUHVHQWDGD�GH�WUrV�IRUPDV�

� 8PD�RSHUDomR�GH�WHFODV�GH�IXQomR�p�LQGLFDGD�SRU�PDtXVFXODV�
SHTXHQDV��2�WH[WR�GD�RSHUDomR�FRUUHVSRQGH�DR�WH[WR�H[LELGR�HP�XP�
PHQX�GH�WHFODV�GH�IXQomR��RX�VHMD��XP�PHQX�H[LELGR�QD�EDVH�GD�WHOD���

3RU�H[HPSOR��XPD�LQVWUXomR�SDUD�SUHVVLRQDU�(',7�p�XPD�LQVWUXomR�SDUD�
SUHVVLRQDU�D�WHFOD�GH�IXQomR�TXH�HVWLYHU�GLUHWDPHQWH�DEDL[R�GD�SDODYUD�
(',7�H[LELGD�QD�EDVH�GD�WHOD���$V�WHFODV�GH�IXQomR�VmR�WHFODV�PDUFDGDV�
GH�a�D�f��

� 8PD�RSHUDomR�LQLFLDGD�SUHVVLRQDQGR�XPD�WHFOD�RX�WHFODV�TXH�QmR�
VHMDP�XPD�WHFOD�GH�IXQomR�~QLFD�p�LQGLFDGD�SRU�XP�RX�PDLV�FDUDFWHUHV�
GH�WHFOD��$OJXQV�H[HPSORV�VmR�s��>B��}�H�h�

2EVHUYH�TXH�TXDQGR�XP�FDUDFWHUH�GH�WHFOD�DSDUHFH�VR]LQKR��EDVWD�
SUHVVLRQDU�D�WHFOD�FRUUHVSRQGHQWH��SRU�H[HPSOR��o��4XDQGR�XP�
FDUDFWHUH�GH�WHFOD�p�SUHFHGLGR�SRU�<�RX�>��R�FDUDFWHUH�GH�WHFOD�
UHIHUH�VH�D�XP�UyWXOR�LPSUHVVR�VREUH�D�WHFOD��'HSRLV�GH�SUHVVLRQDU�<�
RX�>��SUHVVLRQH�D�WHFOD�DEDL[R�GR�UyWXOR��3RU�H[HPSOR��XPD�LQVWUXomR�
SDUD�SUHVVLRQDU�<Z�p�XPD�LQVWUXomR�SDUD�SUHVVLRQDU�< VHJXLGD�GH�
z��YLVWR�TXH�$%6�p�R�UyWXOR�DFLPD�GD�WHFOD�z�

� $�WHFOD�GH�XP�FDUDFWHUH�DOIDEpWLFR�RX�QXPpULFR�p�LQGLFDGD�SRU�HVVH�
Q~PHUR�RX�FDUDFWHUH��SRU�H[HPSOR�����$�
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Capítulo 2

Operação Básica

Índice

/LJDQGR�H�GHVOLJDQGR ��������������������������������������������������������������

$OWHUDQGR�R�FRQWUDVWH�QR�YLVRU �����������������������������������������

9LVRU�GHIDXOW�����������������������������������������������������������������������������

»UHD�GH�(VWDGR��������������������������������������������������������������������

0HQX�������������������������������������������������������������������������������������

8VDQGR�D�OLQKD�GH�FRPDQGRV�������������������������������������������������

(QWUDGDV�GH�PXOWL�OLQKD������������������������������������������������������

,QVHULQGR�Q~PHURV��������������������������������������������������������������

,QVHULQGR�FDUDFWHUHV����������������������������������������������������������

,QVHULQGR�RV�FDUDFWHUHV�HVSHFLDLV������������������������������������

,QVHULQGR�D�SDUWLU�GR�KLVWyULFR �����������������������������������������

(GLWDQGR�D�OLQKD�GH�FRPDQGRV�����������������������������������������

)RUPXOiULRV�GH�HQWUDGD ���������������������������������������������������������

&DPSRV�GR�)RUPXOiULR�GH�HQWUDGD����������������������������������

)HFKDQGR�XP�IRUPXOiULR�GH�HQWUDGD ������������������������������

0RGRV ��������������������������������������������������������������������������������������

0XGDQGR�XP�PRGR������������������������������������������������������������

0RGRV�$OJpEULFR�H�531����������������������������������������������������

0RGRV�DSUR[LPDGR�H�H[DWR ����������������������������������������������

&iOFXOR�GD�OLQKD�GH�FRPDQGRV����������������������������������������������

*HUHQFLDPHQWR�GR�7HPSR�����������������������������������������������������

$MXVWDQGR�D�GDWD�H�D�KRUD �������������������������������������������������

0XGDQGR�R�IRUPDWR�GD�GDWD�H�GD�KRUD����������������������������

$ODUPHV �������������������������������������������������������������������������������
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Introdução
(VWH�FDStWXOR�H[SOLFD�FRPR�FRPHoDU�D�XWLOL]DU�UDSLGDPHQWH�D�VXD�+3 ��*��
9RFr�YDL�DSUHQGHU�D�DMXVWDU�R�YLVRU�GD�FDOFXODGRUD�H�D�GHILQLU�RV�YiULRV�
PRGRV�TXH�GHWHUPLQDP�R�FRPSRUWDPHQWR�GD�FDOFXODGRUD�

9iULDV�PDQHLUDV�GH�LQVHULU�GDGRV�VmR�DERUGDGDV��9RFr�WDPEpP�DSUHQGHUi�
¦�FRP�D�DMXGD�GH�GLYHUVRV�H[HPSORV�¦�D�LQVHULU�FiOFXORV�

$�+3 ��*�GLVS}H�GH�XPD�IXQomR�GH�DODUPHV�~WLO��8VH�HVWD�IXQomR�SDUD�
SURJUDPDU�OHPEUHWHV�SDUD�YRFr�PHVPR�H�SDUD�H[HFXWDU�SURJUDPDV�HP�
KRUiULRV�SUHGHILQLGRV�

Ligando e desligando

Ligando

3DUD�OLJDU�D�+3���*��SUHVVLRQH ;�

6H�D�FDOFXODGRUD�QmR�OLJDU�TXDQGR�YRFr�SUHVVLRQDU�;��DV�EDWHULDV�SRGHP�
SUHFLVDU�VHU�VXEVWLWXtGDV��&RQVXOWH�R�DSrQGLFH�'��§6ROXomR�GH�3UREOHPDV¨��
SDUD�YHU�LQVWUXo}HV�VREUH�D�WURFD�GH�EDWHULDV�

6H�D�PHQVDJHP�§,QYDOLG�&DUG�'DWD¨��'DGRV�GH�FDUWmR�LQYiOLGRV��IRU�
H[LELGD�VHPSUH�TXH�YRFr�OLJDU�D�FDOFXODGRUD��LQLFLDOL]H�DV�SRUWDV�GD�
FDOFXODGRUD��&RQVXOWH�D�SiJLQD�'���SDUD�REWHU�LQVWUXo}HV�

4XDQGR�YRFr�OLJD�D�FDOFXODGRUD��D�WHOD�YROWD�D�H[LELU�RV�GDGRV�TXH�HVWDYDP�
VHQGR�H[LELGRV�QD�~OWLPD�YH]�HP�TXH�HOD�IRL�GHVOLJDGD�

$�+3���*�SRVVXL�XP�GLVSRVLWLYR�GH�HFRQRPLD�GH�HQHUJLD��(VWH�GLVSRVLWLYR�
p�DWLYDGR�TXDQGR�D�FDOFXODGRUD�SHUPDQHFH�LQDWLYD�GXUDQWH���PLQXWRV��
4XDQGR�LVWR�RFRUUH��R�YLVRU�p�DSDJDGR��3DUD�UHVWDXUDU�R�PRVWUDGRU�H�RV�
GDGRV�QHOH�H[LELGRV��EDVWD�SUHVVLRQDU�;�

4XDQGR�D�FDOFXODGRUD�Mi�HVWLYHU�OLJDGD��SUHVVLRQDU�;�p�HTXLYDOHQWH�D�
SUHVVLRQDU�G�

1D�SULPHLUD�YH]�HP�TXH�YRFr�OLJDU�D�FDOFXODGRUD��XPD�PHQVDJHP�
§7U\�WR�5HFRYHU�0HPRU\"¨��7HQWDU�UHFXSHUDU�PHPyULD"��VHUi�
H[LELGD��9RFr�GHYHUi�UHVSRQGHU�SUHVVLRQDQGR�12��1¡2��
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Alterando o contraste no visor

3DUD�PXGDU�R�FRQWUDVWH�QR�YLVRU��HVFXUHFHQGR�RX�FODUHDQGR�R�WH[WR�HP�
UHODomR�DR�VHJXQGR�SODQR��

�� SUHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�D�WHFOD�;

�� SUHVVLRQH�=�SDUD�HVFXUHFHU�R�WH[WR�RX���SDUD�FODUHi�OR�

�� VROWH�;�TXDQGR�R�FRQWUDVWH�HVWLYHU�VDWLVIDWyULR�

Desligando

3DUD�GHVOLJDU�D�FDOFXODGRUD��SUHVVLRQH�> ��

9RFr�QmR�SUHFLVD�VDOYDU�R�KLVWyULFR�DQWHV�GH�GHVOLJDU�D�FDOFXODGRUD��R�
KLVWyULFR�p�H[SOLFDGR�QD�SiJLQD��������4XDQGR�YROWDU�D�OLJDU�D�FDOFXODGRUD��
R�VHX�KLVWyULFR�VHUi�H[LELGR�GH�QRYR�

Visor default
2�YLVRU�TXH�DSDUHFH�TXDQGR�VH�OLJD�D�FDOFXODGRUD�p�FKDPDGR�GH�YLVRU�
GHIDXOW�

Figura 2-1: O visor default

0XLWDV�GDV�RSHUDo}HV�GD�FDOFXODGRUD�SRGHP�VHU�HIHWXDGDV�D�SDUWLU�GR�
YLVRU�GHIDXOW��1R�HQWDQWR��TXDQGR�YiULDV�DSOLFDo}HV�VmR�DEHUWDV�¦�FRPR�R�
(TXDWLRQ�:ULWHU��R�0DWUL[�:ULWHU��HWF�¦R�YLVRU�PXGD�SDUD�IRUQHFHU�DV�
IHUUDPHQWDV�QHFHVViULDV�SDUD�WUDEDOKDU�QHVVD�DSOLFDomR�

2�YLVRU�GHIDXOW�SRVVXL�WUrV�FRPSRQHQWHV�SULQFLSDLV�

� iUHD�GH�HVWDGR

� KLVWyULFR

� PHQX

$OpP�GD�iUHD�GR�HVWDGR��KLVWyULFR�H�PHQX��D�OLQKD�LQIHULRU�GR�YLVRU�
WUDQVIRUPD�VH�HP�OLQKD�GH�FRPDQGRV�TXDQGR�YRFr�FRPHoD�D�LQVHULU�GDGRV��

Area de estado

Menu

Histórico
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$�OLQKD�GH�FRPDQGRV�¦�RX�D�OLQKD�GH�HQWUDGD�GR�XVXiULR�¦�p�H[SOLFDGD�QD�
SiJLQD�����

Área de Estado

$�iUHD�GH�HVWDGR�H[LEH�RV�LQGLFDGRUHV��R�FDPLQKR�SDUD�R�GLUHWyULR�DWXDO�H�
DV�PHQVDJHQV��7DPEpP�H[LEH�YiULRV�DOHUWDV�

2V�LQGLFDGRUHV�PRVWUDP�DV�GHILQLo}HV�TXH�YRFr�VHOHFLRQRX��DOJXPDV�
WHFODV�TXH�IRUDP�SUHVVLRQDGDV�H�R�HVWDGR�GD�FDOFXODGRUD��2�FRQMXQWR�
FRPSOHWR�GRV�LQGLFDGRUHV�p�IRUQHFLGR�QD�WDEHOD�����

3RU�GHIDXOW��D�iUHD�GH�HVWDGR�RFXSD�GXDV�OLQKDV��9RFr�SRGH�UHGX]L�OD�D�XPD�
OLQKD�RX�RSWDU�SRU�QmR�H[LELU�D�iUHD�GH�HVWDGR��e�SRVVtYHO�ID]HU�LVVR�SDUD�
DXPHQWDU�D�iUHD�GH�KLVWyULFR�H[LELGD��9HMD�§0RGRV�GH�H[LELomR¨�QD�SiJLQD�
�����SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�PXGDU�R�WDPDQKR�GD�iUHD�GR�
HVWDGR�

6tPEROR 6LJQLILFDGR

9RFr�SUHVVLRQRX�<�

9RFr�SUHVVLRQRX�>�

2�WHFODGR�DOIDEpWLFR�HVWi�DWLYR��YRFr�SUHVVLRQRX�`�

e�XP�DOHUWD��3RU�H[HPSOR��XP�FRPSURPLVVR�YHQFHX�RX�D�
EDWHULD�HVWi�IUDFD��8PD�PHQVDJHP�QD�OLQKD�DEDL[R�GR�
LQGLFDGRU�H[SOLFD�R�DOHUWD�

$�FDOFXODGRUD�HVWi�RFXSDGD�

2V�GDGRV�HVWmR�VHQGR�WUDQVPLWLGRV�SDUD�XP�GLVSRVLWLYR�
H[WHUQR�

'(* $�XQLGDGH�GH�kQJXOR�HVWi�GHILQLGD�HP�JUDXV�

5$' $�XQLGDGH�GH�kQJXOR�HVWi�GHILQLGD�HP�UDGLDQRV�

*5' $�XQLGDGH�GH�kQJXOR�HVWi�GHILQLGD�HP�JUDGRV�

;<= $�QRWDomR�GH�FRRUGHQDGDV�p�UHWDQJXODU�

5a= $�QRWDomR�GH�FRRUGHQDGDV�p�SRODU�RX�FLOtQGULFD�

5aa $�QRWDomR�GH�FRRUGHQDGDV�p�SRODU�RX�HVIpULFD�

+/7 8P�SURJUDPD�IRL�LQWHUURPSLGR�RX�XPD�DSOLFDomR�IRL�VXV�
SHQVD�

�86 2�WHFODGR�GR�XVXiULR�HVWi�DWLYR�SDUD�XPD�RSHUDomR�
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Tabela 2-1: Indicadores Historico

+LVWyULFR

7RGRV�RV�REMHWRV�FULDGRV�FRP�D�+3 ��*¦HTXDo}HV��FiOFXORV��JUiILFRV��
SORWDJHQV��SURJUDPDV��YDULiYHLV�H�RXWURV�¦�VmR�H[LELGRV�QD�iUHD�GR�
KLVWyULFR�QR�YLVRU���9HMD�D�ILJXUD�����QD�SiJLQD�������3UHVVLRQH [�RX�]�
SDUD�VH�GHVORFDU�SHOR�KLVWyULFR��9RFr�WDPEpP�SRGH�VHOHFLRQDU�QRYDPHQWH�
XP�REMHWR�DQWHULRU�SDUD�XVi�OR�RXWUD�YH]�RX�LQFRUSRUi�OR�D�XP�QRYR�REMHWR�
QD�OLQKD�GH�FRPDQGRV�

3DUD�LQVHULU�XP�REMHWR�GR�KLVWyULFR�QD�OLQKD�GH�FRPDQGRV��SRVLFLRQH�R�
FXUVRU�RQGH�YRFr�TXHU�LQVHULU�R�REMHWR�

�� 3UHVVLRQH�m�

�� 3UHVVLRQH�]�RX�[�DWp�R�REMHWR�TXH�YRFr�TXLVHU�LQVHULU�VHU�VHOHFLR�
QDGR�

�� 3UHVVLRQH�\�

9RFr�SRGH�YHU�XPD�iUHD�PDLRU�GR�TXH�R�VHX�KLVWyULFR�UHGX]LQGR�R�
WDPDQKR�GD�iUHD�GR�HVWDGR�RX�UHGX]LQGR�R�WDPDQKR�GD�IRQWH�GR�VLVWHPD��
�9HMD�§0RGRV�GH�H[LELomR¨�QD�SiJLQD�������

865 2�WHFOD�GR�XVXiULR�SHUPDQHFH�DWLYR�DWp�YRFr�SUHVVLRQDU�
<~�

$/* 2�PRGR�DOJpEULFR�HVWi�DWLYR�

35* 2�PRGR�GR�SURJUDPD�HVWi�DWLYR�

2V�UHVXOWDGRV�VmR�H[LELGRV�QR�PRGR�DSUR[LPDGR�

 2V�UHVXOWDGRV�HVWmR�H[LELGRV�QR�PRGR�H[DWR�

0RGR�Q~PHURV�UHDLV�

0RGR�Q~PHURV�FRPSOH[RV�

;��RX�
<����

$�YDULiYHO�LQGHSHQGHQWH�DWXDO�

'(& %DVH�GHFLPDO�

%,1 %DVH�ELQiULD�

+(; %DVH�KH[DGHFLPDO�

2&7 %DVH�RFWRJRQDO�

6tPEROR 6LJQLILFDGR��&RQWLQXD�)
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6HXV�REMHWRV�SHUPDQHFHP�QR�KLVWyULFR�DWp�VHUHP�DSDJDGRV��(OHV�VmR�
VDOYDGRV�DXWRPDWLFDPHQWH�TXDQGR�YRFr�GHVOLJD�D�FDOFXODGRUD��9RFr�SRGH�
OLPSDU�R�KLVWyULFR�SUHVVLRQDQGR�> ��

Menu

1D�SDUWH�LQIHULRU�GR�YLVRU�p�H[LELGR�XP�PHQX��&DGD�LWHP�QR�PHQX�
SHUWHQFH�D�XPD�GDV�VHJXLQWHV�FDWHJRULDV�

� FRPDQGR

� QRPH�GH�RXWUR�PHQX

� YDULiYHO

� VXEGLUHWyULR�

2�PHQX�PXGD�FRQIRUPH�D�WHFOD��R�FRPDQGR�RX�R�VXEPHQX�VHOHFLRQDGR��
3RU�H[HPSOR��VH�YRFr�SUHVVLRQDU�j��R�PHQX�H[LEH�DV�YDULiYHLV�H�RV�
GLUHWyULRV�TXH�SRGHP�VHU�DFHVVDGRV�D�SDUWLU�GR�FDPLQKR�DWXDO���$V�
YDULiYHLV�VmR�RV�REMHWRV�QRPHDGRV�TXH�YRFr�FULRX�H�VDOYRX��H�RV�
VXEGLUHWyULRV�VmR�iUHDV�GD�PHPyULD�TXH�YRFr�LVRORX�H�QRPHRX��
QRUPDOPHQWH�SDUD�DMXGi�OR�D�PHOKRU�JHULU�R�DUPD]HQDPHQWR�GRV�REMHWRV�
JXDUGDGRV��$V�YDULiYHLV�H�RV�GLUHWyULRV�VmR�H[SOLFDGRV�HP�GHWDOKHV�QR�
FDStWXOR����§$UPD]HQDQGR�REMHWRV¨��

4XDQGR�YRFr�SUHVVLRQD�RXWUDV�WHFODV��R�PHQX�PXGD�SDUD�PRVWUDU�RXWURV�
FRPDQGRV�RX�PHQXV��4XDQGR�HVFROKLGR��XP�FRPDQGR�SHUPLWH�HIHWXDU�
DOJXPDV�RSHUDo}HV�QRV�GDGRV��FRPR�RSHUDo}HV�PDWHPiWLFDV��RSHUDo}HV�
GH�DUPD]HQDPHQWR��GH�FRQYHUVmR�GH�XQLGDGHV��HWF���

0XLWRV�GRV�FRPDQGRV�XWLOL]DGRV�FRP�PDLV�IUHT�rQFLD�WrP�XPD�WHFOD�
SUySULD��3RU�H[HPSOR��YRFr�SRGH�DUPD]HQDU�XP�REMHWR�SUHVVLRQDQGR�k�
RX�FDOFXODU�R�VHQR�GH�XP�kQJXOR�SUHVVLRQDQGR�s��2XWURV�FRPDQGRV�
SUHFLVDP�VHU�VHOHFLRQDGRV�HP�XP�PHQX�

Selecionando um item de menu

8P�LWHP�GH�PHQX�H[LELGR�QD�EDVH�GD�WHOD�
SRGH�VHU�VHOHFLRQDGR�SUHVVLRQDQGR�VH�XPD�
WHFOD�GH�IXQomR�¦�LVWR�p��XPD�GDV�WHFODV�
URWXODGDV�a�D�f ¦�GLUHWDPHQWH�DEDL[R�GR�
LWHP��1R�H[HPSOR�j�GLUHLWD��SDUD�VHOHFLRQDU�
(',7�QR�PHQX��YRFr�SUHVVLRQDULD�a��YLVWR�
TXH�a�HVWi�GLUHWDPHQWH�DEDL[R�GH�(',7��
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(PERUD�RV�PHQXV�GH�WHFODV�GH�IXQomR�
HVWHMDP�GLVSRQtYHLV��D�PDLRULD�GRV�
FRPDQGRV�GD�+3 ��*�SRGH�VHU�DFHVVDGD�
FRP�PDLRU�IDFLOLGDGH�DWUDYpV�GRV�PHQXV�
FRP�OLVWDV�GH�RSo}HV��(VVH�WLSR�GH�PHQX¦�
QR�IRUPDWR�GH�XPD�OLVWD�GH�URODJHP¦H[LEH�
JUXSRV�VLPLODUHV�GH�FRPDQGRV��FRPR�FRPDQGRV�GH�FiOFXOR��FRPDQGRV�GH�
WULJRQRPHWULD�H�RXWURV���3DUD�YHU�XP�H[HPSOR�GHVVH�PHQX��SUHVVLRQH�
>ú��

$�PDLRULD�GRV�PHQXV�SRGH�VHU�H[LELGD�FRPR�XP�PHQX�GH�WHFOD�GH�IXQomR�
H�FRPR�XP�PHQX�GH�OLVWD�GH�RSo}HV��6H�HVWH�IRU�R�FDVR��R�GHIDXOW�p�H[LELU�R�
PHQX�FRPR�XPD�OLVWD�GH�RSo}HV��6H�YRFr�SUHIHULU�TXH�WRGRV�RV�PHQXV�
VHMDP�H[LELGRV�FRPR�PHQXV�GH�WHFODV�GH�IXQomR��GHVDWLYH�R�LQGLFDGRU�
¥����

Menus multi-tela

(P�DOJXPDV�VLWXDo}HV��QmR�p�SRVVtYHO�H[LELU�HP�XPD�~QLFD�WHOD�WRGRV�RV�
LWHQV�GR�PHQX�GH�WHFODV�GH�IXQomR��1HVWH�FDVR��SUHVVLRQH�l¦RX�< 
L¦SDUD�H[LELU�RXWUDV�SiJLQDV�GR�PHQX��

6H�KRXYHU�PDLV�LWHQV�HP�XPD�OLVWD�GH�RSo}HV�GR�TXH�p�SRVVtYHO�H[LELU�HP�
DSHQDV�XPD�WHOD��SUHVVLRQH�]�RX�[�SDUD�H[LELU�RV�RXWURV�LWHQV��9RFr�
WDPEpP�SRGH�LU�GLUHWDPHQWH�SDUD�XP�LWHP�GH�PHQX�GD�OLVWD�GH�RSo}HV�
LQVHULQGR�R�SULPHLUR�FDUDFWHUH�GR�LWHP��RX��QR�FDVR�GH�PHQXV�QXPHUDGRV��
R�Q~PHUR�GR�LWHP��

Usando a linha de comandos
$�OLQKD�GH�FRPDQGRV�p�D�iUHD�GR�YLVRU�RQGH�p�SRVVtYHO�LQVHULU�H�HGLWDU�
REMHWRV��(OD�HVWi�VHPSUH�QD�EDVH�GR�YLVRU��LPHGLDWDPHQWH�DFLPD�GR�PHQX��
�9HMD�D�ILJXUD�����QD�SiJLQD������

3DUD�LQVHULU�XP�QRYR�REMHWR��QmR�p�SUHFLVR�VHOHFLRQDU�SULPHLUR�D�OLQKD�GH�
FRPDQGRV��$VVLP�TXH�YRFr�FRPHoD�D�GLJLWDU�WH[WR¦Q~PHURV�RX�
FDUDFWHUHV¦D�OLQKD�GH�FRPDQGRV�WRUQD�VH�DWLYD��3RU�H[HPSOR��SDUD��
PXOWLSOLFDU���SRU����GLJLWH���H�QRWH�TXH�R�GtJLWR�DSDUHFH�QD�OLQKD�LQIHULRU�GR�
YLVRU��(VWD�p�D�OLQKD�GH�FRPDQGRV��8PD�VHWD�SLVFDQGR�j�GLUHLWD�GR���LQGLFD�
TXH�YRFr�VH�HQFRQWUD�QR�PRGR�GH�HQWUDGD�GH�GDGRV��,QVLUD�R�UHVWDQWH�GR�
REMHWR��SUHVVLRQDQGR���H���QR�H[HPSOR��

4XDQGR�WHUPLQDU�GH�LQVHULU�R�REMHWR��SUHVVLRQH \��6H�WLYHU�LQVHULGR�XP�
FiOFXOR��R�UHVXOWDGR�GR�FiOFXOR�VHUi�H[LELGR�QR�YLVRU��QD�OLQKD�DEDL[R�GR�
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FiOFXOR��2�FiOFXOR�p�PDQWLGR�SDUD�TXH�YRFr�SRVVD�YHU�FRPR�VH�FKHJRX�j�
UHVSRVWD���9HMD�XP�H[HPSOR�QD�SiJLQD�������

e�SRVVtYHO�FDQFHODU�XPD�HQWUDGD�QD�OLQKD�GH�FRPDQGRV�SUHVVLRQDQGR�
G��9RFr�VHUi�VROLFLWDGR�D�FRQILUPDU�D�VXD�LQWHQomR�VH�D�VXD�HQWUDGD�
H[FHGHU�D�ODUJXUD�GD�WHOD�

Entradas de multi-linha

$V�LQIRUPDo}HV�LQVHULGDV�QD�OLQKD�GH�FRPDQGRV�SRGHP�RFXSDU�PDLV�GH�
XPD�OLQKD��SRU�H[HPSOR��TXDQGR�YRFr�HVWi�LQVHULQGR�XP�SURJUDPD��YHMD�R�
FDStWXOR�����§,QWURGXomR�j�SURJUDPDomR¨���SDUD�REWHU�LQIRUPDo}HV�VREUH�D�
LQVHUomR�GH�SURJUDPDV����3DUD�FULDU�XPD�QRYD�OLQKD��SUHVVLRQH�>�J��
7XGR�TXH�YRFr�Mi�KDYLD�GLJLWDGR�PRYH�VH�SDUD�FLPD�H�DSDUHFH�XPD�QRYD�
OLQKD�RQGH�p�SRVVtYHO�FRQWLQXDU�LQVHULQGR�R�REMHWR�

9RFr�SRGH�GHILQLU�R�PRGR�GH�H[LELomR�SDUD�TXH�FDGD�QRYD�OLQKD�VHMD�
DXWRPDWLFDPHQWH�DYDQoDGD��9HMD�§0RGRV�GH�H[LELomR¨�QD�SiJLQD������SDUD�
REWHU�LQIRUPDo}HV�

,nserindo números

Números positivos

9RFr�SRGH�LQVHULU�XP�Q~PHUR�SRVLWLYR�SUHVVLRQDQGR�DV�WHFODV�GH�GtJLWRV�
FRUUHVSRQGHQWHV�H��VH�QHFHVViULR��D�WHFOD�GR�PDUFDGRU�GHFLPDO��.��

Números negativos

3DUD�LQVHULU�XP�Q~PHUR�QHJDWLYR��GLJLWH�R�Q~PHUR�FRPR�VH�HOH�IRVVH�XP�
Q~PHUR�SRVLWLYR�H�SUHVVLRQH�w��$�WHFOD�w�DOWHUD�R�VLQDO�GR�Q~PHUR�QD�
OLQKD�GH�FRPDQGRV��GH�SRVLWLYR�SDUD�QHJDWLYR�RX�GH�QHJDWLYR�SDUD�
SRVLWLYR�

,nteiros e números reais

6H�YRFr�HVWLYHU�WUDEDOKDQGR�QR�PRGR�H[DWR�¦�H[SOLFDGR�QD�SiJLQD�����¦
D�UHVSRVWD�GH�XP�FiOFXOR�GHSHQGHUi�GD�IRUPD�FRPR�YRFr�UHSUHVHQWD�
LQWHLURV��6H�YRFr�UHSUHVHQWDU�XP�LQWHLUR�FRPR�XP�Q~PHUR�UHDO�¦�
LQVHULQGR�XP�SRQWR�GHFLPDO�DSyV�R�Q~PHUR�¦D�+3 ��*�FRQVLGHUD�TXH�
YRFr�GHVHMD�DOWHUQDU�SDUD�R�PRGR�DSUR[LPDGR��YHMD�D�SiJLQD��������6HQGR�
DVVLP��YRFr�SRGH�REWHU�XPD�UHVSRVWD�DSUR[LPDGD�QR�PRGR�H[DWR�
LQVHULQGR�LQWHLURV�FRPR�Q~PHURV�UHDLV�
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Figura 2-2: No caso (A), 2 é inserido como um inteiro; no caso (B), 2 é inserido como um número real.

Entrada de mantissa e expoente

�� ,QVLUD�D�PDQWLVVD��H��VH�QHFHVViULR��SUHVVLRQH�w�SDUD�DOWHUDU�VHX�
VLQDO��

�� 3UHVVLRQH�v��8P�§(¨�p�H[LELGR�SDUD�LQGLFDU�TXH�R�H[SRHQWH�HVWi�
LQVHULGR�D�VHJXLU�

�� ,QVLUD�R�H[SRHQWH��H��VH�QHFHVViULR��SUHVVLRQH�w�SDUD�DOWHUDU�R�VLQDO��

�� 3UHVVLRQH�\�

8P�Q~PHUR�LQVHULGR�FRPR�XPD�PDQWLVVD�H�XP�H[SRHQWH�Vy�VHUi�H[LELGR�
FRPR�XPD�PDQWLVVD�H�R�H[SRHQWH�VH�R�PRGR�GH�H[LELomR�GH�Q~PHUR�
HVWLYHU�GHILQLGR�FRPR�FLHQWtILFR�RX�HQJHQKDULD��9HMD�QD�VHomR�VHJXLQWH�
LQIRUPDo}HV�VREUH�RV�PRGRV�GH�H[LELomR�

Visores de número

2V�Q~PHURV�UHDLV�SRGHP�VHU�H[LELGRV�GH�TXDWUR�PRGRV�

� 0RGR�6WDQGDUG�H[LEH�RV�Q~PHURV�FRP�SUHFLVmR�WRWDO��7RGRV�RV�
GtJLWRV�VLJQLILFDWLYRV�j�GLUHLWD�GR�SRQWR�GHFLPDO�VmR�H[LELGRV��DWp�XP�
Pi[LPR�GH����GtJLWRV�

� 0RGR�)L[�H[LEH�Q~PHURV�DUUHGRQGDGRV�HP�XP�Q~PHUR�GH�FDVDV�
GHFLPDLV�HVSHFLILFDGR�SHOR�XVXiULR��8P�VHSDUDGRU��YtUJXOD�RX�SRQWR��
VHSDUD�JUXSRV�GH�WUrV�GtJLWRV�HP�Q~PHURV�UHDLV�VXSHULRUHV�D�����

� 0RGR�6FLHQWLILF�H[LEH�XP�Q~PHUR�FRPR�XPD�PDQWLVVD�¦�FRP�XP�
GtJLWR�j�HVTXHUGD�GR�SRQWR�GHFLPDO�H�XP�Q~PHUR�GH�FDVDV�GHFLPDLV�
HVSHFLILFDGR�SHOR�XVXiULR�¦�H�XP�H[SRHQWH��3RU�H[HPSOR�������
DSDUHFH�FRPR��������(��QR�PRGR�FLHQWtILFR�FRP���FDVDV�GHFLPDLV�

� 0RGR�(QJLQHHULQJ�H[LEH�XP�Q~PHUR�FRPR�XPD�PDQWLVVD�FRP�XP�
Q~PHUR�GH�FDVDV�GHFLPDLV�HVSHFLILFDGR�SHOR�XVXiULR��VHJXLGR�GH�XP�
H[SRHQWH�TXH�p�XP�P~OWLSOR�GH����3RU�H[HPSOR��������DSDUHFH�FRPR�
�������(��QR�PRGR�GH�HQJHQKDULD�FRP���FDVDV�GHFLPDLV�

(A) (B)
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2�PRGR�GHIDXOW�GH�H[LELomR�GRV�Q~PHURV�p�R�PRGR�SDGUmR��e�SRVVtYHO�
PXGDU�R�PRGR�SUHVVLRQDQGR�h��,VWR�p�H[SOLFDGR�HP�GHWDOKHV�QD�SiJLQD�
�����

3DUD�RV�PRGRV�)L[��6FLHQWLILF�H�(QJLQHHULQJ��R�Q~PHUR�Pi[LPR�GH�FDVDV�
GHFLPDLV�TXH�SRGH�VHU�HVSHFLILFDGR�p����

Inserindo caracteres

2�WHFODGR�DOIDEpWLFR�GD�+3 ��*�SHUPLWH�TXH�YRFr�LQVLUD�OHWUDV�RX�RXWURV�
FDUDFWHUHV��$�WHFOD�`�p�XWLOL]DGD��GH�YiULDV�PDQHLUDV��SDUD�DWLYDU�R�
WHFODGR�DOIDEpWLFR��

4XDQGR�R�WHFODGR�DOIDEpWLFR�HVWi�DWLYR��YiULDV�WHFODV�WRUQDP�VH�WHFODV�GH�
FDUDFWHUHV��(VWDV�VmR�DV�WHFODV�TXH�WrP�XPD�OHWUD�EUDQFD�LPSUHVVD�QXP�
IXQGR�YHUGH�QR�FDQWR�LQIHULRU�GLUHLWR��

2�LQGLFDGRU�DOIDEpWLFR�¦ ¦�DSDUHFH�QD�iUHD�GH�HVWDGR�VHPSUH�TXH�R�
WHFODGR�DOIDEpWLFR�HVWi�DWLYR�

Inserindo um único caractere maiúsculo

3DUD�LQVHULU�XP�~QLFR�FDUDFWHUH�PDL~VFXOR��SUHVVLRQH�`�H��HP�VHJXLGD��
D�WHFOD�GH�FDUDFWHUHV�DGHTXDGD��R�WHFODGR�DOIDEpWLFR�p�GHVDWLYDGR�GHSRLV�
GH�YRFr�SUHVVLRQD�XPD�WHFOD�GH�FDUDFWHUH��

Inserindo vários caracteres maiúsculos

+i�GXDV�PDQHLUDV�GH�LQVHULU�YiULRV�FDUDFWHUHV�PDL~VFXORV�FRQVHFXWLYRV�

� SUHVVLRQH�`�GXDV�YH]HV��LQVLUD�RV�FDUDFWHUHV�H�SUHVVLRQH�`�
QRYDPHQWH�RX

� PDQWHQKD�`�SUHVVLRQDGD��LQVLUD�RV�FDUDFWHUHV�H�VROWH�`�

3UHVVLRQDU�`�GXDV�YH]HV�WUDYD�R�WHFODGR�DOIDEpWLFR��PDQWHQGR�R�DWLYR�
DWp�HVWH�VHU�GHVDWLYDGR��SUHVVLRQDQGR�`�QRYDPHQWH�RX�SUHVVLRQDQGR�
\�RX�G��

Inserindo um único caractere minúsculo

3DUD�LQVHULU�XP�FDUDFWHUH�PLQ~VFXOR��SUHVVLRQH�` < H�D�WHFOD�GH�
FDUDFWHUH�DSURSULDGD�
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Inserindo vários caracteres minúsculos

3DUD�LQVHULU�YiULRV�FDUDFWHUHV�PLQ~VFXORV�FRQVHFXWLYDPHQWH�

�� 6H�R�WHFODGR�DOIDEpWLFR�QmR�HVWLYHU�WUDYDGR��WUDYH�R��SUHVVLRQDQGR�`�
GXDV�YH]HV��

�� 3UHVVLRQH�< `��2�WHFODGR�GH�PLQ~VFXODV�DJRUD�HVWi�WUDYDGR��7RGD�
WHFOD�GH�FDUDFWHUH�TXH�YRFr�SUHVVLRQD�SURGX]�DJRUD�R�FDUDFWHUH�HP�
PLQ~VFXODV�

�� ,QVLUD�RV�FDUDFWHUHV�

6H�SUHFLVDU�LQVHULU�XP�FDUDFWHUH�PDL~VFXOR�HQTXDQWR�R�WHFODGR�HVWLYHU�
WUDYDGR�HP�PLQ~VFXODV��SUHVVLRQH�<�DQWHV�GH�SUHVVLRQDU�D�WHFOD�GH�
FDUDFWHUH�

Destravando o teclado de minúsculas

'HVWUDYH�R�WHFODGR�GH�PLQ~VFXODV�SUHVVLRQDQGR�< `��2�WHFODGR�
DOIDQXPpULFR�SHUPDQHFH�DWLYR��SRU�LVVR��WRGRV�RV�FDUDFWHUHV�TXH�IRUHP�
LQVHULGRV�DJRUD�VHUmR�FDUDFWHUHV�PDL~VFXORV�

3UHVVLRQH�`�SDUD�GHVWUDYDU�R�WHFODGR�DOIDEpWLFR�H�\�TXDQGR�YRFr�
WLYHU�ILQDOL]DGR�VXD�HQWUDGD�

9RFr�WDPEpP�SRGH�GHVWUDYDU�R�WHFODGR�PLQ~VFXOR�¦�H�R�WHFODGR�
DOIDEpWLFR�¦�SUHVVLRQDQGR�\�RX�G�

Inserindo os caracteres especiais

Do teclado

4XDQGR�R�WHFODGR�DOIDEpWLFR�HVWi�WUDYDGR��YRFr�SRGH�LQVHULU�GHWHUPLQDGRV�
FDUDFWHUHV�HVSHFLDLV�SUHVVLRQDQGR�DV�WHFODV�HP�FRPELQDomR�FRP�>��3RU�
H[HPSOR��DV�OHWUDV�GR�DOIDEHWR�JUHJR�SRGHP�VHU�LQVHULGDV�SUHVVLRQDQGR�VH�
>�H�XPD�WHFOD�GH�FDUDFWHUH��'HWHUPLQDGRV�VtPERORV�¦�FRPR�XQLGDGHV�
PRQHWiULDV��VHWDV��#�H�RXWURV�¦�WDPEpP�SRGHP�VHU�LQVHULGRV�
SUHVVLRQDQGR�VH�SULPHLUR�D�WHFOD�>��(VWHV�FDUDFWHUHV�H�VtPERORV�VmR�
PRVWUDGRV�DFLPD�H�j�GLUHLWD�GDV�WHFODV�QD�FDSD�GR�JXLD�GH�EROVR�GD�
+3 ��*�

1R�WHFODGR�DOIDEpWLFR�WUDYDGR��SUHVVLRQDU�<�H�XPD�WHFOD�GH�FDUDFWHUHV�
SURGX]�XP�FDUDFWHUH�PLQ~VFXOR��YHU�DFLPD���6H�IRU�SUHVVLRQDGD�XPD�WHFOD�
QXPpULFD��VHUmR�H[LELGRV�VtPERORV��(VVHV�FDUDFWHUHV�H�VtPERORV�DSDUHFHP�
DFLPD�H�j�HVTXHUGD�GDV�WHFODV�QD�FDSD�GR�JXLD�GH�EROVR�GD�+3�
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Usando a ferramenta Caracteres

$�PDLRULD�GRV�FDUDFWHUHV�QRUPDLV�TXH�YRFr�SUHFLVDUi�SRGH�VHU�LQVHULGD�GR�
WHFODGR�GDV�IRUPDV�GHVFULWDV�DQWHULRUPHQWH�QHVVH�FDStWXOR��7DPEpP�p�
SRVVtYHO�LQVHULU�HVWHV�FDUDFWHUHV�¦�H�PXLWRV�RXWURV�¦�XVDQGR�D�
IHUUDPHQWD�&DUDFWHUHV�

�� 3UHVVLRQH�> ô�SDUD�DEULU�D�IHUUDPHQWD�&DUDFWHUHV�

$�IHUUDPHQWD�&DUDFWHUHV�H[LEH�WRGRV�RV�����FDUDFWHUHV�TXH�SRGHP�VHU�
H[LELGRV�QD�+3 ��*�

�� 6H�R�FDUDFWHUH�GHVHMDGR�QmR�IRU�H[LELGR��SUHVVLRQH�]�DWp�HOH�VHU�H[L�
ELGR��

$�WHFOD�]�H[LEH�D�SUy[LPD�OLQKD�GH�FDUDFWHUHV�RX�D�SULPHLUD�OLQKD�GH�
FDUDFWHUHV�VH�YRFr�WLYHU�FKHJDGR�DR�ILP�GR�YLVRU�GH�FDUDFWHUHV�

�� 4XDQGR�R�FDUDFWHUH�TXH�YRFr�GHVHMD�VHOHFLRQDU�HVWLYHU�VHQGR�H[LELGR��
SUHVVLRQH�DV�WHFODV�GH�VHWDV�SDUD�GHVWDFi�OR�

�� 6H�GHVHMDU�FRSLDU�VRPHQWH�R�FDUDFWHUH�HP�GHVWDTXH��SUHVVLRQH�d SDUD�
VHOHFLRQDU�(&+2���$�IHUUDPHQWD�&DUDFWHUHV�p�IHFKDGD�H�R�FDUDFWHUH�p�
FRSLDGR�SDUD�D�OLQKD�GH�FRPDQGR�

�� 6H�TXLVHU�FRSLDU�R�FDUDFWHUH�GHVWDFDGR�H�RXWURV�FDUDFWHUHV��SUHVVLRQH�
(&+2��,VVR�FRSLD�R�FDUDFWHUH�VHOHFLRQDGR�QD�OLQKD�GH�FRPDQGRV�H�D�IHU�
UDPHQWD�&DUDFWHUHV�SHUPDQHFH�DEHUWD�SDUD�TXH�YRFr�SRVVD�VHOHFLRQDU�
RXWURV�FDUDFWHUHV��5HSLWD�D�SDUWLU�GR�SDVVR���SDUD�VHOHFLRQDU�RXWURV�
FDUDFWHUHV�

�� 3DUD�IHFKDU�D�IHUUDPHQWD�&DUDFWHUHV��SUHVVLRQH�\�RX�G���

6H�R�FDUDFWHUH�GHVWDFDGR�QD�IHUUDPHQWDV�&DUDFWHUHV�SXGHU�VHU�
LQVHULGR�GR�WHFODGR��D�WHFOD�RX�FRPELQDomR�GH�WHFODV�QHFHVViULDV�
p�H[LELGD�QR�FDQWR�LQIHULRU�HVTXHUGR�GR�YLVRU�
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Inserindo a partir do histórico

9RFr�WDPEpP�SRGH�LQVHULU�XP�LWHP�QD�OLQKD�GH�FRPDQGRV�D�SDUWLU�GR�
KLVWyULFR��

�� 3UHVVLRQH�m�SDUD�H[LELU�D�OLVWD�GR�KLVWyULFR�

�� 3UHVVLRQH�[�RX ]�DWp�R�LWHP�TXH�YRFr�GHVHMD�FRSLDU�SDUD�D�OLQKD�GH�
FRPDQGRV�VHU�GHVWDFDGR�

�� 3UHVVLRQH \�

Editando a linha de comandos
$�WDEHOD�����UHODFLRQD�DV�RSHUDo}HV�GD�OLQKD�GH�FRPDQGRV�GLVSRQtYHLV�SDUD�
GHVORFDPHQWR�QD�OLQKD�GH�FRPDQGRV��HGLWDQGR�R�WH[WR�Mi�LQVHULGR�H�
FRSLDQGR��PRYHQGR�H�FRODQGR�R�WH[WR�
�

7HFOD�V� 'HVFULomR

{ } 0RYH�R�FXUVRU�SDUD�D�HVTXHUGD�RX�GLUHLWD�

<� <� 0RYH�R�FXUVRU�SDUD�R�SULPHLUR�RX�~OWLPR�FDUDFWHUH�
H[LELGR�QD�WHOD�

>� >� 0RYH�R�FXUVRU�SDUD�R�SULPHLUR�RX�~OWLPR�FDUDFWHUH�QD�
OLQKD�GH�FRPDQGRV�

[ ] 6H�D�OLQKD�GH�FRPDQGRV�WLYHU�PDLV�GH�XPD�OLQKD��PRYD�
R�FXUVRU�SDUD�FLPD�RX�SDUD�EDL[R�XPD�OLQKD�

<� <� 6H�D�OLQKD�GH�FRPDQGR�WLYHU�PDLV�GH�XPD�OLQKD��PRYD�
R�FXUVRU�SDUD�D�SULPHLUD�RX�~OWLPD�OLQKD�PRVWUDGD�QD�
WHOD�

>� >� 0RYD�R�FXUVRU�SDUD�R�LQtFLR�RX�SDUD�R�ILP�GD�OLQKD�GH�
FRPDQGRV�

H ([FOXD�R�FDUDFWHUH�j�HVTXHUGD�GR�FXUVRU�

<? ([FOXD�R�FDUDFWHUH�DEDL[R�GR�FXUVRU�

>å ,QGLFD�R�LQtFLR�GH�XPD�VHOHomR�GR�WH[WR�TXH�YRFr�
GHVHMD�FRSLDU�RX�UHFRUWDU�

>� ,QGLFD�R�ILP�GH�XPD�VHOHomR�GH�WH[WR�TXH�YRFr�GHVHMD�
FRSLDU�RX�UHFRUWDU�

>� &RSLD�XPD�VHOHomR�

>� 5HFRUWD�D�VXD�VHOHomR�
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Tabela 2-2: Ferramentas de edição de linha de comando

Formulários de entrada
9iULDV�GDV�DSOLFDo}HV�GD�+3 ��*�SRVVXHP�IRUPXOiULRV�GH�DSOLFDomR�SDUD�
DMXGi�OR�D�OHPEUDU�DV�LQIRUPDo}HV�QHFHVViULDV�SDUD�LQVHULU�H�SDUD�GHILQLU�
GLYHUVDV�RSo}HV��

8P�IRUPXOiULR�GH�HQWUDGD�p�FRPR�XPD�FDL[D�
GH�GLiORJR�HP�XP�FRPSXWDGRU��2�H[HPSOR�j�
GLUHLWD�¦�H[LELGR�TXDQGR�YRFr�SUHVVLRQD�< 
D�¦�p�R�IRUPXOiULR�GH�HQWUDGD�XWLOL]DGR�
SDUD�GHILQLU�XP�JUiILFR��

9RFr�SUHFLVD�GHVWDFDU�XP�FDPSR�¦PRYHQGR�R�FXUVRU�DWp�HOH¦DQWHV�GH�
LQVHULU�RX�DOWHUDU�RV�VHXV�GDGRV��3DUD�PRYHU�R�FXUVRU�SDUD�XP�FDPSR��
SUHVVLRQH�DV�WHFODV�GH�VHWD��

Campos do Formulário de entrada

&DGD�IRUPXOiULR�GH�HQWUDGD�WHP�XP�FRQMXQWR�GH�FDPSRV��XPD�FXUWD�
PHQVDJHP�GH�DMXGD�UHIHUHQWH�DR�FDPSR�GHVWDFDGR�H�XP�PHQX�TXH�H[LEH�
RSo}HV�UHOHYDQWHV�DR�FDPSR�GHVWDFDGR��

4XDWUR�WLSRV�GH�FDPSRV�SRGHP�DSDUHFHU�HP�XP�IRUPXOiULR�GH�HQWUDGD��
FDPSRV�GH�GDGRV��FDPSRV�GH�GDGRV�HVWHQGLGRV��FDPSRV�GH�OLVWD�H�FDPSRV�
GH�YHULILFDomR�

>ñ &ROD��QD�SRVLomR�GR�FXUVRU��R�WH[WR�TXH�YRFr�FRSLRX�
RX�UHFRUWRX�

G 'HVFDUWD�R�FRQWH~GR�GD�OLQKD�GH�FRPDQGRV�H�UHWRUQD�
SDUD�D�WHOD�GHIDXOW�

ia 
ib

9DL�SDUD�R�LQtFLR�RX�R�ILP�GD�SDODYUD�DWXDO�

ic 
id

([FOXL�RV�FDUDFWHUHV�QR�LQtFLR�RX�ILP�GD�SDODYUD�DWXDO��
6H�SUHFHGLGDV�SRU�>��H[FOXL�WRGRV�RV�FDUDFWHUHV�DWp�R�
LQtFLR�RX�R�ILP�GD�OLQKD�GH�FRPDQGRV�

7HFOD�V� 'HVFULomR��&RQWLQXD�)
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Campos de dados

2V�FDPSRV�GH�GDGRV�DFHLWDP�GDGRV�GH�XP�GHWHUPLQDGR�WLSR�GLUHWDPHQWH�
GR�WHFODGR��2V�FDPSRV�,QGHS��+�7LFN�H�9�7LFN�QR�H[HPSOR�DFLPD�VmR�
FDPSRV�GH�GDGRV���(VVHV�FDPSRV�¦�H�RXWURV�QHVWH�IRUPXOiULR�GH�HQWUDGD�
¦�VmR�H[SOLFDGRV�QR�FDStWXOR����§3ORWDQGR�JUiILFRV¨��

3DUD�LQVHULU�RX�PXGDU�RV�GDGRV�HP�XP�FDPSR�GH�GDGRV�

�� 3UHVVLRQH�XPD�WHFOD�GH�VHWD�DWp�R�FDPSR�VHU�GHVWDFDGR�

�� 3UHVVLRQH�(',7��7RGRV�RV�GDGRV�QR�FDPSR�VmR�FRSLDGRV�QD�OLQKD�GH�
FRPDQGRV�

�� ,QVLUD�RX�HGLWH�RV�GDGRV�QD�OLQKD�GH�FRPDQGRV���9HMD�§8VDQGR�D�OLQKD�
GH�FRPDQGRV¨�QD�SiJLQD�����SDUD�REWHU�LQIRUPDo}HV��

4XDQGR�RV�GDGRV�WDPEpP�VmR�R�QRPH�GH�XPD�YDULiYHO��D�VXD�HQWUDGD�
VHUi�FDOFXODGD�H�VXEVWLWXtGD�SHOR�REMHWR�GD�YDULiYHO��3DUD�XWLOL]DU�R�
QRPH�GH�XPD�YDULiYHO��HP�YH]�GR�REMHWR�DVVRFLDGR�D�HOD��FRORTXH�R�
QRPH�HQWUH�DVSDV�VLPSOHV��RX�VHMD��PDUFDV�GH�YHULILFDomR��

�� 3UHVVLRQH�\�SDUD�FRSLDU�RV�QRYRV�GDGRV�QR�IRUPXOiULR�GH�HQWUDGD�

Campos de dados estendidos

2V�FDPSRV�GH�GDGRV�HVWHQGLGRV�DFHLWDP�
GDGRV�LQVHULGRV�GLUHWDPHQWH�GR�WHFODGR�RX�
REMHWRV�HVFROKLGRV�HP�XPD�OLVWD��2V�WUrV�
FDPSRV�QR�H[HPSOR�j�GLUHLWD�VmR�FDPSRV�GH�
GDGRV�HVWHQGLGRV�

3DUD�LQVHULU�RV�GDGRV�HP�XP�FDPSR�GH�
GDGRV�HVWHQGLGRV�GLUHWDPHQWH�GR�WHFODGR��VLJD�DV�HWDSDV�GHILQLGDV�QRV�
SDUiJUDIRV�QRV�FDPSRV�GH�GDGRV�DFLPD�

3DUD�HVFROKHU�XP�REMHWR�DUPD]HQDGR�SUHYLDPHQWH�

�� 'HVWDTXH�R�FDPSR�H�SUHVVLRQH�&+226��8PD�OLVWD�GH�WRGDV�DV�YDULiYHLV�
DGHTXDGDV�QR�GLUHWyULR�DWXDO�p�H[LELGD��

�� 3UHVVLRQH�[�RX�]�DWp�R�REMHWR�TXH�YRFr�TXHU�VHOHFLRQDU�VHU�GHVWD�
FDGR�

�� 3UHVVLRQH�2.��2�REMHWR�VHOHFLRQDGR�p�FRSLDGR�QR�IRUPXOiULR�GH�
HQWUDGD�
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Campos de lista

2V�FDPSRV�GH�OLVWD�DFHLWDP�DSHQDV�XP�
FRQMXQWR�OLPLWDGR�H�SUHGHWHUPLQDGR�GH�
YDORUHV��2V�FDPSRV�7\SH�H�a�QR�H[HPSOR�j�
GLUHLWD�VmR�FDPSRV�GH�OLVWD�

3DUD�DOWHUDU�R�YDORU�HP�XP�FDPSR�GH�OLVWD�

�� 'HVWDTXH�R�FDPSR�H�SUHVVLRQH�&+226��8PD�OLVWD�GH�YDORUHV�SHUPLWLGRV�
p�H[LELGD�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�GHVWDFDU�R�YDORU�GHVHMDGR��

�� 3UHVVLRQH�2.��2�YDORU�VHOHFLRQDGR�p�FRSLDGR�QR�IRUPXOiULR�

Campos de verificação

2V�FDPSRV�GH�YHULILFDomR�VmR�XWLOL]DGRV�SDUD�DWLYDU�RX�GHVDWLYDU�XPD�
RSomR��2V�FDPSRV�&211(&7��6,08/7�H�3,;(/6�QR�H[HPSOR�DFLPD�VmR�
FDPSRV�GH�YHULILFDomR��8PD�PDUFD�HP�XP�FDPSR�GH�YHULILFDomR�LQGLFD�
TXH�D�RSomR�HVWi�VHOHFLRQDGD��XP�FDPSR�HP�EUDQFR�LQGLFD�TXH�D�RSomR�
QmR�HVWi�VHOHFLRQDGD�

3DUD�PXGDU�D�RSomR�DWXDOPHQWH�VHOHFLRQDGD�HP�XP�FDPSR�GH�YHULILFDomR��
GHVWDTXH�R�FDPSR�H�SUHVVLRQH�&+.��6H�R�FDPSR�WLQKD�XPD�PDUFD�GH�
VHOHomR��HOH�ILFDUi�HP�EUDQFR��LQGLFDQGR�TXH�YRFr�GHVDWLYRX�D�RSomR���6H�
HOH�HVWDYD�HP�EUDQFR��SDVVDUi�D�WHU�XPD�PDUFD�GH�VHOHomR��LQGLFDQGR�TXH�
YRFr�DWLYRX�D�RSomR��

7DPEpP�p�SRVVtYHO�VHOHFLRQDU�XP�LWHP�GH�XP�FDPSR�GH�OLVWD�

� GHVWDFDQGR�R�FDPSR�H�SUHVVLRQDGR�w DWp�D�RSomR�GHVHMDGD�
VHU�H[LELGD�QR�FDPSR�RX

� GHVWDFDQGR�R�FDPSR�H�SUHVVLRQDQGR `��VHJXLGD�SHOD�
SULPHLUD�OHWUD�GD�RSo}HV�GHVHMDGD��H�UHSHWLQGR�VH�
QHFHVViULR��

$OJXQV�FDPSRV�GR�IRUPXOiULR�GH�HQWUDGD�VmR�FDPSRV�GH�GDGRV�H�
FDPSRV�GH�OLVWD��4XDQGR�XP�GHVVHV�FDPSRV�p�GHVWDFDGR��RV�
FRPDQGRV�(',7�H�&+226�WRUQDP�VH�GLVSRQtYHLV�QR�PHQX��9RFr�
SRGH�LQVHULU�XP�QRYR�YDORU�SDUD�HVVH�FDPSR�RX�VHOHFLRQDU�R�
YDORU�HP�XPD�OLVWD�
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Redefinindo valores para o default

3DUD�UHGHILQLU�XP�YDORU�HP�XP�FDPSR�GH�IRUPXOiULR�GH�HQWUDGD�SDUD�VHX�
YDORU�GHIDXOW�

�� 0RYD�R�FXUVRU�SDUD�R�FDPSR�

�� 3UHVVLRQH l�

�� 3UHVVLRQH�5(6(7�

�� 6H�YRFr�TXLVHU�UHGHILQLU�RV�YDORUHV�GH�WRGRV�RV�FDPSRV�QR�IRUPXOiULR�
GH�HQWUDGD��SUHVVLRQH�]�SDUD�VHOHFLRQDU�5(6(7�$//��

$�SULPHLUD�RSomR�QD�OLVWD�GH�RSo}HV�¦5(6(7�9$/8(¦UHVWDXUD�DSHQDV�R�
YDORU�QR�FDPSR�GHVWDFDGR�SDUD�R�VHX�GHIDXOW��$�VHJXQGD�RSomR�¦
5(6(7�$//�¦�UHVWDXUD�WRGRV�RV�YDORUHV�GR�IRUPXOiULR�SDUD�VHXV�YDORUHV�
SDGUmR�

�� 3UHVVLRQH�2.�RX�\�

Ajuda do formulário de entrada

$OpP�GD�PHQVDJHP�GH�DMXGD�TXH�VROLFLWD�TXH�YRFr�LQVLUD�LQIRUPDo}HV��
WDPEpP�p�IRUQHFLGD�XPD�OLVWD�GRV�YiULRV�WLSRV�GH�REMHWRV�HP�XP�FDPSR�
FRPR�DMXGD��3DUD�H[LELU�HVVD�OLVWD�SDUD�XP�GHWHUPLQDGR�FDPSR

�� PRYD�R�FXUVRU�SDUD�HVWH�FDPSR��

�� SUHVVLRQH�7<3(6��ORFDOL]DGR�QD�VHJXQGD�SiJLQD�GR�PHQX�GH�WHFOD�GH�
IXQomR��

3DUD�RFXOWDU�D�OLVWD�GH�WLSRV�GH�REMHWR�YiOLGRV��SUHVVLRQH�G�

Usando valores calculados como entrada

&RP�XP�IRUPXOiULR�GH�HQWUDGD�H[LELGR��YRFr�SRGH�HIHWXDU�XP�FiOFXOR�H�
LQVHULU�R�VHX�UHVXOWDGR�GLUHWDPHQWH�HP�XP�FDPSR�

�� 0RYD�R�FXUVRU�SDUD�R�FDPSR�FXMR�YDORU�YRFr�TXHU�FDOFXODU�

�� 3UHVVLRQH�&$/&�

2�FRPDQGR�&$/&�HVWi�QD�VHJXQGD�SiJLQD�GR�PHQX�GD�WHFOD�GH�IXQomR�

�� (IHWXH�R�FiOFXOR�GHVHMDGR�

�� 6H�R�UHVXOWDGR�QmR�IRU�XP�Q~PHUR�UHDO��FRQYHUWD�R�HP�XP�Q~PHUR�UHDO�
SUHVVLRQDQGR�>��

�� 3UHVVLRQH�2.�SDUD�UHWRUQDU�DR�IRUPXOiULR�GH�HQWUDGD��2�UHVXOWDGR�GR�
FiOFXOR�HVWDUi�QR�FDPSR�TXH�YRFr�GHVWDFRX�QD�HWDSD���
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Fechando um formulário de entrada

2V�IRUPXOiULRV�GH�HQWUDGD�SRGHP�VHU�XVDGRV�SDUD�ID]HU�PXGDQoDV�
JOREDLV¦SRU�H[HPSOR��PXGDU�D�GDWD�RX�D�KRUD¦RX�SDUD�GHILQLU�RV�
SDUkPHWURV�GH�TXDOTXHU�RXWUD�RSHUDomR��SRU�H[HPSOR��GHILQLU�DV�
FRRUGHQDGDV�SDUD�R�JUiILFR�GH�XPD�HTXDomR�SDUWLFXODU��

6H�R�IRUPXOiULR�GH�HQWUDGD�IRU�ID]HU�PXGDQoDV�JOREDLV��SUHVVLRQH 2.��(VWD�
RSHUDomR�DUPD]HQD�DV�GHILQLo}HV�H�IHFKD�R�IRUPXOiULR�

6H�R�IRUPXOiULR�WLYHU�VLGR�FRQFHELGR�SDUD�UHJLVWUDU�RV�SDUkPHWURV�GH�XPD�
RSHUDomR�SRVWHULRU��VHUi�H[LELGD�XPD�WHFOD�GH�PHQX�UHSUHVHQWDQGR�HVVD�
RSHUDomR��3RU�H[HPSOR��RV�IRUPXOiULRV�SDUD�SORWDJHP�GH�XP�JUiILFR�
H[LEHP�XP�LWHP�GH�PHQX�FKDPDGR�'5$:��3UHVVLRQDU�D�WHFOD�GH�IXQomR�
FRUUHVSRQGHQWH�ID]�FRP�TXH�DV�HTXDo}HV�HVSHFLILFDGDV�VHMDP�GHVHQKDGDV�
GH�DFRUGR�FRP�RV�SDUkPHWURV�HVSHFLILFDGRV�QRV�IRUPXOiULRV��9HMD�R�
FDStWXOR����§3ORWDJHP�GH�JUiILFRV¨�SDUD�LQIRUPDo}HV�VREUH�JUiILFRV��

3DUD�IHFKDU�XP�IRUPXOiULR�GH�HQWUDGD�H�OLPSDU�RV�YDORUHV�LQVHULGRV��
SUHVVLRQH�G��

Modos
8P�PRGR�UHIOHWH�XP�FRPSRUWDPHQWR�GD�+3���*��([LVWHP�PXLWRV�PRGRV��
3RU�H[HPSOR��XP�PRGR�FRQVLVWH�QD�IRUPD�FRPR�RV�Q~PHURV�VmR�H[LELGRV�
�FRP�XP�Q~PHUR�IL[R�GH�FDVDV�GHFLPDLV��HP�QRWDomR�FLHQWtILFD��HWF����
2XWUR�PRGR�GHILQH�DV�XQLGDGHV�HP�TXH�DV�PHGLGDV�GH�kQJXORV�VmR�
LQWHUSUHWDGDV��JUDXV��UDGLDQRV�RX�JUDGRV�

Mudando um modo

&DGD�PRGR�WHP�XPD�GHILQLomR�GHIDXOW��3DUD�PXGDU�XPD�GHILQLomR�

�� 3UHVVLRQH�h�

e�H[LELGR�R�IRUPXOiULR�GH�HQWUDGD�
&DOFXODWRU�0RGHV��0RGRV�GH�
&DOFXODGRUD���(VWH�IRUPXOiULR�GH�HQWUDGD�
SHUPLWH�TXH�YRFr�PXGH�DV�GHILQLo}HV�
GHVVHV�PRGRV�PDLV�SURYiYHLV�GH�VHUHP�
DOWHUDGRV��,VVR�WDPEpP�OKH�RIHUHFH�
DFHVVR�D�IRUPXOiULRV�GH�HQWUDGD�SDUD�DOWHUDU�RV�PRGRV�GH�H[LELomR�H�RV�
PRGRV�&$6�

2V�PRGRV�TXH�SRGHP�VHU�DOWHUDGRV�VHUmR�GLVFXWLGRV�QDV�WUrV�SUy[LPDV�
VHo}HV�
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�� 0XGH�D�GHILQLomR�GH�XP�PRGR�

9HMD�§)RUPXOiULRV�GH�HQWUDGD¨�QD�SiJLQD������SDUD�REWHU�LQIRUPDo}HV�
VREUH�FRPR�DOWHUDU�RV�YDORUHV�QRV�FDPSRV�HP�IRUPXOiULRV�GH�HQWUDGD�

�� 3UHVVLRQH�2.�

Modos de Calculadora

2V�PRGRV�GH�FDOFXODGRUD�VmR�

� 2SHUDWLQJ�0RGH��0RGR�2SHUDFLRQDO���FRQWUROD�FRPR�D�+3 ��*�
LQWHUSUHWD�H�H[LEH�FiOFXORV���9HMD�§0RGRV�$OJpEULFR�H�531¨�QD�SiJLQD�
������

� 1XPEHU�IRUPDW��)RUPDWR�1XPpULFR���FRQWUROD�FRPR�RV�Q~PHURV�
VmR�H[LELGRV�H�R�Q~PHUR�GH�FDVDV�GHFLPDLV�H[LELGDV���9HMD�§9LVRUHV�GH�
Q~PHUR¨�QD�SiJLQD�����

� $QJOH�0HDVXUH��0HGLGD�GH�kQJXOR���FRQWUROD�DV�XQLGDGHV�HP�TXH�
DV�PHGLGDV�GH�kQJXORV�VmR�LQWHUSUHWDGDV��JUDXV��UDGLDQRV�RX�JUDGRV�

� &RRUGLQDWH�6\VWHP��6LVWHPD�GH�&RRUGHQDGDV���FRQWUROD�FRPR�
Q~PHURV�FRPSOH[RV�H�YHWRUHV�VmR�H[LELGRV���9HMD�R�FDStWXOR���SDUD�
REWHU�PDLV�LQIRUPDo}HV��

� %HHS��%LSH���XP�FDPSR�GH�YHULILFDomR�TXH�SHUPLWH�OLJDU�RX�GHVOLJDU�R�
ELSH�GR�VLVWHPD�

� .H\�&OLFN��%LSH�GDV�WHFODV���XP�FDPSR�GH�YHULILFDomR�TXH�SHUPLWH�
DWLYDU�RX�GHVDWLYDU�R�ELSH�TXH�VRD�TXDQGR�YRFr�SUHVVLRQD�XPD�WHFOD�

� )UDFWLRQ�PDUN��0DUFDGRU�GHFLPDO¦URWXODGR�§)0¨���XP�FDPSR�GH�
YHULILFDomR�TXH�SHUPLWH�PXGDU�D�SRQWXDomR�XVDGD�SDUD�VHSDUDU�D�SDUWH�
LQWHLUD�GD�SDUWH�GHFLPDO�GH�XP�Q~PHUR�UHDO��2�YDORU�GHIDXOW�p�XP�
SRQWR��3DUD�XVDU�XPD�YtUJXOD��FRORTXH�XPD�PDUFD�GH�YHULILFDomR�QHVWH�
FDPSR�

� /DVW�6WDFN��ÅOWLPD�SLOKD���XP�FDPSR�GH�YHULILFDomR�TXH�SHUPLWH�TXH�
YRFr�VDOYH�D�PHPyULD�GHVDWLYDQGR�D�IXQomR�'HVID]HU��2EVHUYH�TXH�R�
FRPDQGR�$16�H[LJH�TXH�R�FDPSR�VHMD�VHOHFLRQDGR�
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Modos de exibição

2V�PRGRV�GH�H[LELomR�GHWHUPLQDP�R�WDPDQKR�GD�IRQWH�QR�KLVWyULFR��QD�
OLQKD�GH�FRPDQGRV�H�QR�(TXDWLRQ�:ULWHU��(OHV�WDPEpP�GHWHUPLQDP�D�IRQWH�
XWLOL]DGD��R�Q~PHUR�GH�OLQKDV�GH�VWDWXV�H[LELGDV�������RX����H�VH�H�FRPR�R�
UHOyJLR�p�H[LELGR�

3DUD�PXGDU�R�PRGR�GH�H[LELomR�

�� 3UHVVLRQH�h�

$SDUHFH�R�IRUPXOiULR�GH�HQWUDGD�&DOFXODWRU�0RGHV��0RGRV�GH�
&DOFXODGRUD���

�� 3UHVVLRQH�',63�

2�IRUPXOiULR�GH�HQWUDGD�'LVSOD\�0RGHV�
�0RGRV�GH�([LELomR��p�H[LELGR�

�� 0XGH�D�GHILQLomR�

�� 3UHVVLRQH�2.�

2V�PRGRV�GH�H[LELomR�VmR�

� )RQW��)RQWH�©��SHUPLWH�TXH�YRFr�HVFROKD�XPD�IRQWH�HP�SDUWLFXODU�
FRPR�IRQWH�SDGUmR�GR�VLVWHPD��

� (GLW�6PDOO��(GLWDU�)RQWHV�3HTXHQDV���SHUPLWH�TXH�YRFr�HVFROKD�D�
PLQLIRQWH�SDUD�HQWUDGDV�GD�OLQKD�GH�FRPDQGRV���$�PLQLIRQWH�p�XPD�
IRQWH�SHTXHQD�GH���[���SL[HOV��

� )XOO�3DJH��3iJLQD�,QWHLUD���SHUPLWH�TXH�R�FXUVRU�VHMD�FRORFDGR�HP�
TXDOTXHU�SDUWH�GD�WHOD�GXUDQWH�D�HGLomR��HP�YH]�GH�ILFDU�UHVWULWR�DR�
WH[WR�VHQGR�HGLWDGR�

� ,QGHQW��,QGHQWDomR���DWLYD�D�LQGHQWDomR�DXWRPiWLFD�GH�OLQKDV�HP�
HQWUDGDV�GD�OLQKD�GH�FRPDQGRV�FRP�YiULDV�OLQKDV�

� 6WDFN�6PDOO��3LOKD�3HTXHQD���SHUPLWH�HVFROKHU�D�PLQLIRQWH�SDUD�
H[LELomR�GR�KLVWyULFR�H�GD�SLOKD�

� 7H[WERRN��/LYUR�GH�7H[WR���SHUPLWH�H[LELU�H[SUHVV}HV�H�HTXDo}HV�
QR�IRUPDWR�GH�OLQKD�~QLFD��FRP����A��HWF���HP�YH]�GR�IRUPDWR�GH�OLYUR�GH�
WH[WR�WUDGLFLRQDO��FRP�IUDo}HV�HP�SLOKDV��SRWrQFLDV�HOHYDGDV��HWF��

� (TZ�6PDOO��3HTXHQR�(4:���SHUPLWH�HVFROKHU�D�PLQLIRQWH�SDUD�
HQWUDGDV�QR�(TXDWLRQ�:ULWHU�

� (TZ�6PDOO�6WDFN�'LVSOD\��([LELU�(4:�HP�IRQWH�SHTXHQD���
SHUPLWH�TXH�YRFr�H[LED�HTXDo}HV�H�H[SUHVV}HV�QD�PLQLIRQWH�HQTXDQWR�
RXWURV�REMHWRV�VmR�H[LELGRV�QD�IRQWH�GR�VLVWHPD��,VVR�WHP�HIHLWR�DSHQDV�
VH�YRFr�HVWLYHU�QR�PRGR�OLYUR�GH�WH[WR�
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� +HDGHU��&DEHoDOKR���GHWHUPLQD�R�Q~PHUR�GH�OLQKDV�GH�LQIRUPDo}HV�
H[LELGDV�QR�FDEHoDOKR¦�RX�VHMD��QD�iUHD�GH�VWDWXV�¦�GD�WHOD��2V�
YDORUHV�YiOLGRV�VmR������H���

� &ORFN��5HOyJLR���SHUPLWH�TXH�YRFr�FRQWUROH�VH�D�GDWD�H�D�KRUD�VmR�
H[LELGDV�

� $QDORJ��$QDOyJLFR���SHUPLWH�TXH�YRFr�HVFROKD�HQWUH�XP�IRUPDWR�
GLJLWDO�H�DQDOyJLFR�SDUD�R�YLVRU�GR�UHOyJLR�

Modos CAS

'HWHUPLQDGRV�PRGRV�UHIHUHP�VH�DR�VLVWHPD�DOJpEULFR�GR�FRPSXWDGRU�
�&$6��GD�+3���*���$OJXQV�H[HPSORV�VmR�D�YDULiYHO�LQGHSHQGHQWH�SDGUmR��D�
YDULiYHO�GR�PyGXOR�H�D�H[LELomR�GH�Q~PHURV�FRPSOH[RV��2�PRGR�&$6�p�
GLVFXWLGR�HP�GHWDOKHV�QR�FDStWXOR���

3DUD�DOWHUDU�XP�PRGR�&$6�

�� 3UHVVLRQH�h�

2�IRUPXOiULR�GD�HQWUDGD�&DOFXODWRU�0RGHV�p�H[LELGR��

�� 3UHVVLRQH�&$6�

2�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV�p�
H[LELGR�

�� 0XGH�D�GHILQLomR�

�� 3UHVVLRQH�2.�

Sinalizadores

2V�PRGRV�PDLV�SURYiYHLV�GH�YRFr�TXHUHU�PRGLILFDU�SRGHP�VHU�IDFLOPHQWH�
PRGLILFDGRV�DWUDYpV�GRV�IRUPXOiULRV�GHVFULWRV�QDV�~OWLPDV�WUrV�VHo}HV��1R�
HQWDQWR��H[LVWHP�PXLWRV�RXWURV�PRGRV�TXH�SRGHP�VHU�PRGLILFDGRV�

(VVHV�RXWURV�PRGRV�SRGHP�VHU�PRGLILFDGRV�DWLYDQGR�VH�RX�GHVDWLYDQGR�
VH�GHWHUPLQDGRV�VLQDOL]DGRUHV��3RU�H[HPSOR��SDUD�DWLYDU�R�VLQDOL]DGRU�¥����
YRFr�SRGH�EORTXHDU�R�WHFODGR�DOIDEpWLFR�SUHVVLRQDQGR�`�XPD�YH]��H�
QmR�GXDV�YH]HV��'HVDWLYDU�R�VLQDOL]DGRU�¥���UHWRUQD�R�PRGR�SDUD�D�VXD�
GHILQLomR�SDGUmR��RQGH�`�GHYH�VHU�SUHVVLRQDGD�GXDV�YH]HV�SDUD�
EORTXHDU�R�WHFODGR�DOIDEpWLFR��

9RFr�SRGH�H[LELU�XPD�OLVWD�GH�VLQDOL]DGRUHV�SUHVVLRQDQGR�)/$*6�TXDQGR�R�
IRUPXOiULR�GH�HQWUDGR�GH�&DOFXODWRU�0RGHV�IRU�H[LELGR��&RP�D�OLVWD�
H[LELGD��YRFr�SRGH�DWLYDU�RX�GHVDWLYDU�GHWHUPLQDGRV�VLQDOL]DGRUHV�
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3DUD�DWLYDU�RX�GHVDWLYDU�XP�VLQDOL]DGRU�

�� 3UHVVLRQH�]�RX�[�DWp�GHVWDFDU�R�VLQD�
OL]DGRU�TXH�GHVHMD�PRGLILFDU�

�� 3UHVVLRQH�&+.�

6H�R�VLQDOL]DGRU�HVWDYD�DWLYR��HOH�p�
GHVDWLYDGR��VH�HVWDYD�GHVDWLYDGR��HOH�p�DWLYDGR���2�VLQDOL]DGRU�HVWi�
DWLYDGR�VH�WLYHU�XPD�PDUFD�GH�VHOHomR�DR�ODGR��

Modos Algébrico e RPN

$�+3 ��*�IRUQHFH�GRLV�PRGRV�SDUD�LQWHUSUHWDU�H�H[LELU�RV�FiOFXORV��
DOJpEULFR�H�531�

Modo Algébrico

2�PRGR�DOJpEULFR�p�R�PRGR�GHIDXOW��1HVWH�PRGR��RV�FiOFXORV�VmR�
HIHWXDGRV��LQVHULQGR�VH�RV�DUJXPHQWRV�DSyV�R�FRPDQGR��R�TXH��QD�PDLRU�
SDUWH�GRV�FDVRV��VLJQLILFD�HQWUDU�RV�Q~PHURV��DV�IXQo}HV�H�RV�RSHUDGRUHV�
QD�PHVPD�RUGHP�HP�TXH�VH�HVFUHYHULD�D�H[SUHVVmR�QR�SDSHO���3RU�
H[HPSOR��SDUD�FDOFXODU�VHQ�����HP�PRGR�DOJpEULFR��LQVHUH�VH�R�
FRPDQGR¦ s ���H�GHSRLV�R�DUJXPHQWR������

,QVLUD�R�FRPDQGR�H�RV�UHVSHFWLYRV�DUJXPHQWRV�QD�OLQKD�GH�FRPDQGRV�H�

� SUHVVLRQH�\ SDUD�REWHU�R�UHVXOWDGR�QR�PRGR�H[DWR�RX

� SUHVVLRQH�>� SDUD�REWHU�R�UHVXOWDGR�QR�PRGR�DSUR[LPDGR�

2�PRGR�H[DWR�H�R�PRGR�DSUR[LPDGR�VmR�H[SOLFDGRV�QD�SiJLQD������

6H�R�FiOFXOR�JHUDU�YiULRV�UHVXOWDGRV��HOHV�VHUmR�H[LELGRV�MXQWRV�HP�XPD�
OLVWD��^UHVXOWDGR���UHVXOWDGR���UHVXOWDGR����`�

1R�PRGR�DOJpEULFR��RV�FiOFXORV�DQWHULRUHV�
VmR�UHWLGRV�MXQWDPHQWH�FRP�RV�VHXV�
UHVXOWDGRV��&DGD�FiOFXOR�p�H[LELGR�QR�ODGR�
HVTXHUGR�GD�WHOD�H�R�UHVXOWDGR�
FRUUHVSRQGHQWH�p�H[LELGR�QD�OLQKD�VHJXLQWH�j�
GLUHLWD�GD�WHOD��FRPR�QR�H[HPSOR�j�GLUHLWD��

9RFr�SRGH�XVDU�R�UHVXOWDGR�GH�XP�FiOFXOR�DQWHULRU�QXP�QRYR�FiOFXOR�
LQVHULQGR�$16�Q���RQGH�Q�p�R�Q~PHUR�GD�UHVSRVWD����SDUD�D�~OWLPD�
UHVSRVWD����SDUD�D�SHQ~OWLPD��HWF��4XDQGR�YRFr�SUHVVLRQD�\��D�UHVSRVWD�
FRUUHVSRQGHQWH�p�FRSLDGD�QD�SRVLomR�GR�FXUVRU�QD�OLQKD�GH�FRPDQGRV� �



Operação Básica Página 2-23

O
peração Básica

Modo RPN

§531¨�VLJQLILFD�UHYHUVH�3ROLVK�QRWDWLRQ��1RWDomR�SRORQHVD�LQYHUWLGD���1R�
PRGR�531��RV�DUJXPHQWRV�VmR�QRUPDOPHQWH�LQVHULGRV�DQWHV�GR�FRPDQGR��
3RU�H[HPSOR��SDUD�FDOFXODU�R�VHQ�����QR�PRGR�531��YRFr�LQVHUH�R�
DUJXPHQWR�¦��¦�H�HVSHFLILFD�R�FRPDQGR��s�

1R�PRGR�531��RV�UHVXOWDGRV�GRV�FiOFXORV�DQWHULRUHV�VmR�UHODFLRQDGRV�
FRPR�QR�PRGR�DOJpEULFR��1R�HQWDQWR��Vy�VmR�DSUHVHQWDGRV�QD�OLVWD�RV�
UHVXOWDGRV��H�QmR�RV�FiOFXORV�

(VWD�OLVWD�GH�UHVXOWDGRV�DQWHULRUHV�¦�H�
RXWURV�REMHWRV�¦�p�FRQKHFLGD�FRPR�SLOKD��H�
FDGD�LWHP�QD�SLOKD�p�QXPHUDGR��FRPR�QR�
H[HPSOR�j�GLUHLWD���

6H�XP�FiOFXOR�JHUDU�YiULRV�UHVXOWDGRV��FDGD�
XP�GRV�UHVXOWDGRV�VHUi�H[LELGR�FRPR�XP�
LWHP�VHSDUDGR�QD�SLOKD���1R�HQWDQWR��DOJXQV�UHVXOWDGRV�SRGHP�VHU�
IRUQHFLGRV�FRPR�XPD�OLVWD�GH�UHVXOWDGRV��

$�+3���*�WHP�YiULRV�FRPDQGRV�SDUD�PDQLSXODU�RV�REMHWRV�QD�SLOKD��9HMD�R�
DSrQGLFH�(��§7UDEDOKDQGR�QR�PRGR�531¨�

3DUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�DOWHUQDU�HQWUH�RV�PRGRV�GH�H[LELomR�
DOJpEULFR�H�531��YHMD�§0XGDQGR�XP�PRGR¨�QD�SiJLQD�������

Modos aproximado e exato

2V�UHVXOWDGRV�GRV�FiOFXORV�SRGHP�VHU�H[LELGRV�QR�PRGR�H[DWR�RX�
DSUR[LPDGR��2�PRGR�GHIDXOW�GH�H[LELomR�GH�UHVXOWDGRV�¦GRV�PRGRV�
DOJpEULFR�H�531¦�p�R�H[DWR�

9HMD�§0XGDQGR�XP�PRGR¨�QD�SiJLQD������SDUD�REWHU�LQIRUPDo}HV�VREUH�
FRPR�PXGDU�GH�PRGR��9HMD�R�FDStWXOR����§7UDEDOKDQGR�FRP�H[SUHVV}HV¨��
SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�HVVH�PRGR�DIHWD�DV�IXQo}HV�
DOJpEULFDV�GR�FRPSXWDGRU�

Modo Exato

1R�PRGR�H[DWR��TXDOTXHU�UHVXOWDGR�TXH�QmR�VHMD�XP�Q~PHUR�LQWHLUR�p�
H[LELGR�QD�IRUPD�GH�IUDomR�RX�VLPEyOLFD��3RU�H[HPSOR����«���UHVXOWDUi�HP�
���SRUTXH���p�XP�Q~PHUR�LQWHLUR���HQTXDQWR���«���SURGX]LUi������YLVWR�TXH�
����QmR�p�XP�Q~PHUR�LQWHLUR��

'D�PHVPD�PDQHLUD��VHQ�π����SURGX]� �HP�YH]�GH����������������2 2⁄
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2XWURV�H[HPSORV�VmR�IRUQHFLGRV�HP�§&iOFXORV�GH�OLQKD�GH�FRPDQGRV¨�QD�
SiJLQD������

Modo Aproximado

1R�PRGR�DSUR[LPDGR��WRGRV�RV�UHVXOWDGRV�QXPpULFRV�VmR�H[LELGRV�QD�
IRUPD�GH�YtUJXOD�IOXWXDQWH�VHPSUH�TXH�SRVVtYHO�

3RU�H[HPSOR��VHQ�π����UHVXOWD�HP���������������HP�YH]�GH� �

2XWURV�H[HPSORV�VmR�IRUQHFLGRV�HP�§&iOFXORV�QD�OLQKD�GH�FRPDQGRV¨�QD�
SiJLQD�VHJXLQWH�

Cálculo da linha de comandos
(VWD�VHomR�IRUQHFH�YiULRV�H[HPSORV�GH�WLSRV�FRPXQV�GH�FiOFXORV��$V�
WHFODV�QHFHVViULDV�¦�HP�PRGR�DOJpEULFR�¦�SDUD�LQVHULU�R�FiOFXOR�QD�OLQKD�
GH�FRPDQGR�H�R�UHVXOWDGR�QR�PRGR�H[DWR�H�DSUR[LPDGR�VmR�UHODFLRQDGDV�
QD�OLVWD���2V�H[HPSORV�FRQVLGHUDP�TXH�D�FDOFXODGRUD�HVWi�RSHUDQGR�FRP�
VXDV�GHILQLo}HV�GH�PRGR�GHIDXOW��

2V�FDStWXORV���H���H[SOLFDP�FRPR�XVDU�RV�FRPDQGRV�H�DV�IXQo}HV�GR�
VLVWHPD�DOJpEULFR�GR�FRPSXWDGRU�GD�FDOFXODGRUD�SDUD�SURJUDPDU�H�
VROXFLRQDU�RV�FiOFXORV�PDLV�FRPSOH[RV��9HMD�R�FDStWXOR���SDUD�REWHU�
LQIRUPDo}HV�VREUH�FRPR�FRQILJXUDU�RV�PRGRV�SDUD�REWHU�UHVXOWDGRV�
VLPEyOLFRV�SDUD�RV�FiOFXORV�

([HPSOR���� ���������á����¥���

7HFODV� < _���=�� } � < _ � � ��\

([DWR� ��

$SUR[LPDGR� ���

2EVHUYH�TXH�p�SRVVtYHO�IRUoDU�D�FDOFXODGRUD�D�SURGX]LU�XPD�
UHVSRVWD�DSUR[LPDGD�QR�PRGR�H[DWR��

� LQVHULQGR��SHOR�PHQRV��XP�LQWHLUR�FRPR�XP�Q~PHUR�UHDO�¦
LVWR�p��FRP�XP�SRQWR�GHFLPDO�DSyV�R�LQWHLUR�¦YHMD�§,QWHLURV�H�
Q~PHURV�UHDLV¨�QD�SiJLQD�����RX

� SUHVVLRQDGR�> � HP�YH]�GH�\�SDUD�REWHU�R�UHVXOWDGR�

2 2⁄
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([HPSOR���� �

7HFODV� r����z����\

([DWR�

$SUR[LPDGR� �������������

([HPSOR���� � �

7HFODV� ��q���w \

([DWR� ����

$SUR[LPDGR� �����

1RWH�TXH�D�WHFOD�w�PXGD�R�VLQDO�GR�~OWLPR�Q~PHUR�LQVHULGR�

([HPSOR����

7HFODV� > ð���> I������\

([DWR� �

$SUR[LPDGR� ��

([HPSOR����  

7HFODV� > � � > I � > I Á�q���> I�Á�\

([DWR� �����

$SUR[LPDGR� ��������������

([HPSOR���

7HFODV� r t < � z ��\

([DWR�

$SUR[LPDGR� �������������

45 12⁄

5 4⁄
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Gerenciamento do Tempo
3RU�GHIDXOW��D�+3 ��*�QmR�H[LEH�D�GDWD�H�D�KRUD��9RFr�SRGH�DWLYDU�HVVD�
IXQomR�VHOHFLRQDQGR�&/2&.�QR�IRUPXOiULR�GH�HQWUDGD�'LVSOD\�0RGHV�
�FRPR�H[SOLFDGR�QD�SiJLQD��������4XDQGR�D�IXQomR�GH�UHOyJLR�HVWLYHU�
DWLYDGD��D�GDWD�H�D�KRUD�DSDUHFHP�QD�VHJXQGD�OLQKD�GD�iUHD�GH�HVWDGR��

0HVPR�TXH�WHQKD�RSWDGR�SRU�QmR�H[LELU�R�UHOyJLR��YRFr�SRGH�XVDU�D�
IXQomR�FRPSURPLVVRV�GD�+3 ��*�SDUD�GHILQLU�OHPEUHWHV�RX�SURJUDPDU�D�
H[HFXomR�GH�SURJUDPDV�SDUD�KRUiULRV�HVSHFtILFRV�

Ajustando a data e a hora

3DUD�DMXVWDU�D�GDWD�H�D�KRUD�

�� 3UHVVLRQH�> ç�

�� 3UHVVLRQH�]]�SDUD�GHVWDFDU�D�IXQomR�
6(7�7,0(��'$7(����H�SUHVVLRQH�2.�

2�IRUPXOiULR�GH�HQWUDGD�6HW�7LPH�DQG�
'DWH��$MXVWDU�KRUD�H�GDWD��p�H[LELGR�

�� 3UHVVLRQH�DV�WHFODV�GH�VHWD�DGHTXDGDV�
SDUD�GHVWDFDU�R�YDORU�TXH�YRFr�GHVHMD�
DMXVWDU�RX�PXGDU�

�� 0XGH�R�YDORU���7RGRV�RV�FDPSRV�GH�GDGRV�H�KRUD�QHVWH�IRUPXOiULR�GH�
HQWUDGD�VmR�FDPSRV�GH�GDGRV�H�OLVWDV��9HMD�§&DPSRV�GR�)RUPXOiULR�GH�
HQWUDGD¨�QD�SiJLQD������SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�HGLWDU�RV�
FDPSRV�HP�XP�IRUPXOiULR�GH�HQWUDGD��

�� 5HSLWD�D�SDUWLU�GR�SDVVR���VH�TXLVHU�PXGDU�RXWURV�YDORUHV�

�� 4XDQGR�WRGRV�RV�YDORUHV�HVWLYHUHP�FRUUHWRV��SUHVVLRQH�2.��

2�IRUPXOiULR�GH�HQWUDGD�IHFKD�H�DV�QRYDV�GDWD�H�KRUD�VmR�H[LELGDV�QD�OLQKD�
GR�HVWDGR��VH�YRFr�WLYHU�RSWDGR�SRU�H[LELU�R�UHOyJLR�H�D�iUHD�GR�HVWDGR��
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Mudando o formato da data e da hora

3DUD�PXGDU�R�IRUPDWR�GD�GDWD�RX�GD�KRUD�

�� 3UHVVLRQH�> ç�

�� 3UHVVLRQH�]]�SDUD�GHVWDFDU�D�IXQomR�6(7�7,0(��'$7(����H�SUHVVLRQH�
2.�

2�IRUPXOiULR�GH�HQWUDGD�6(7�7,0(�$1'�'$7(�p�H[LELGR�

�� 3UHVVLRQH�DV�WHFODV�GH�VHWD�DGHTXDGDV�SDUD�GHVWDFDU�R�FDPSR�GH�IRU�
PDWR�TXH�YRFr�GHVHMD�DOWHUDU�

2V�FDPSRV�GH�IRUPDWR�VmR�RV�GRLV�FDPSRV�QD�H[WUHPLGDGH�GLUHLWD�GR�
YLVRU�

�� 0XGH�R�IRUPDWR���2V�FDPSRV�GH�IRUPDWR�VmR�FDPSRV�GH�OLVWD��9HMD�
§&DPSRV�GR�)RUPXOiULR�GH�HQWUDGD¨�QD�SiJLQD������SDUD�REWHU�LQIRU�
PDo}HV�VREUH�FRPR�HGLWDU�RV�FDPSRV�GD�OLVWD�HP�XP�IRUPXOiULR�GH�
HQWUDGD��

�� 6H�YRFr�TXLVHU�DOWHUDU�RXWUR�IRUPDWR��UHSLWD�D�SDUWLU�GR�SDVVR���

�� 4XDQGR�WHUPLQDU��SUHVVLRQH�2.��

�� 2�IRUPXOiULR�GH�HQWUDGD�IHFKD�H�D�GDWD�H�D�KRUD�VmR�H[LELGDV�QRV�IRUPD�
WRV�GHILQLGRV�SRU�YRFr�

Alarmes

9RFr�SRGH�GHILQLU�GRLV�WLSRV�GH�DODUPHV��DODUPHV�GH�FRPSURPLVVR�H�
DODUPHV�GH�FRQWUROH�

Alarmes de compromissos

8P�DODUPH�GH�FRPSURPLVVR�p�XP�DODUPH�SURJUDPDGR�SDUD�VRDU�HP�XPD�
GHWHUPLQDGD�KRUD�HP�XPD�GDWD�HVSHFtILFD��1RUPDOPHQWH��XP�DODUPH�GH�
FRPSURPLVVR�p�DFRPSDQKDGR�SRU�XPD�PHQVDJHP�GHILQLGD�SHOR�XVXiULR��
SRU�H[HPSOR��XP�OHPEUHWH�

4XDQGR�FKHJD�D�KRUD�SDUD�D�TXDO�R�DODUPH�IRL�SURJUDPDGR��p�HPLWLGR�XP�
ELSH��UHSHWLGR�HP�LQWHUYDORV�FXUWRV�SRU�DSUR[LPDGDPHQWH����VHJXQGRV��6H�
YRFr�WDPEpP�WLYHU�HVSHFLILFDGR�XPD�PHQVDJHP�TXDQGR�SURJUDPRX�R�
DODUPH��HVVD�PHQVDJHP�VHUi�H[LELGD�QD�iUHD�GH�HVWDGR��MXQWDPHQWH�FRP�R�
LQGLFDGRU�GR�DODUPH�� ���$�PHQVDJHP�VHUi�H[LELGD�DSHQDV�HQTXDQWR�R�
DODUPH�HVWLYHU�VRDQGR�
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9RFr�UHFRQKHFH�XP�DODUPH�GH�FRPSURPLVVRV�SUHVVLRQDQGR�XPD�WHFOD�
HQTXDQWR�R�DODUPH�HVWi�VRDQGR��2�ELSH�SiUD��R�LQGLFDGRU�GHVDSDUHFH�H�D�
PHQVDJHP�p�DSDJDGD��

6H�YRFr�QmR�SUHVVLRQDU�XPD�WHFOD�HQTXDQWR�R�DODUPH�HVWLYHU�VRDQGR��D�
PHQVDJHP�GHVDSDUHFHUi��PDV�QmR�VHUi�DSDJDGD���9HMD�§9HULILFDQGR��
PXGDQGR�H�DSDJDQGR�DODUPHV¨�QD�SiJLQD������SDUD�REWHU�LQIRUPDo}HV�
VREUH�FRPR�PRQLWRUDU�RV�DODUPHV�TXH�YRFr�SHUGHX���6H�R�DODUPH�IRU�GR�
WLSR�QmR�UHSHWLWLYR��H[SOLFDGR�QD�VHomR�VHJXLQWH���R�LQGLFDGRU�SHUPDQHFH�
H[LELGR�SDUD�LQGLFDU�TXH�YRFr�WHP�XP�FRPSURPLVVR�TXH�QmR�UHFRQKHFHX�

6H�D�FDOFXODGRUD�HVWLYHU�GHVOLJDGD��HOD�VHUi�DXWRPDWLFDPHQWH�OLJDGD�QD�
KRUD�SDUD�D�TXDO�R�DODUPH�IRL�SURJUDPDGR��2�DODUPH�VRD�H�p�H[LELGD�D�
PHQVDJHP�DVVRFLDGD�D�HOD�

e�SRVVtYHO�DMXVWDU�TXDQWRV�DODUPHV�GH�FRPSURPLVVR�YRFr�TXLVHU�

Programando um alarme de compromissos

�� 3UHVVLRQH�> ç�

�� 3UHVVLRQH�]�SDUD�GHVWDFDU�D�IXQomR�6(7�
$/$50����H�GHSRLV�SUHVVLRQH 2.�

2�IRUPXOiULR�GH�HQWUDGD�6(7�$/$50�p�
H[LELGR�

�� 6H�YRFr�TXLVHU�SURJUDPDU�XPD�PHQVDJHP�
SDUD�VHU�H[LELGD�TXDQGR�R�DODUPH�GLV�
SDUDU�

D� 3UHVVLRQH�>�K�

6H�YRFr�XWLOL]DU�RXWUR�GHOLPLWDGRU��D�+3 ��*�FRQVLGHUDUi�R�DODUPH�
XP�DODUPH�GH�FRQWUROH��9HMD�D�SiJLQD�������

E� ,QVLUD�D�PHQVDJHP���9HMD�§,QVHULQGR�FDUDFWHUHV¨�QD�SiJLQD������SDUD�
REWHU�LQIRUPDo}HV�VREUH�FRPR�LQVHULU�WH[WR��

F� 3UHVVLRQH�2.�

$SHQDV�D�SDUWH�GD�VXD�PHQVDJHP�TXH�FRXEHU�HP�XPD�OLQKD�VHUi�
H[LELGD�QD�WHOD��SRUWDQWR��WHQWH�PDQWHU�DV�VXDV�PHQVDJHQV�R�PDLV�EUHYH�
SRVVtYHO�

�� 6H�YRFr�WLYHU�LQVHULGR�XPD�PHQVDJHP��R�FDPSR�+RUD�HVWDUi�DJRUD�
GHVWDFDGR��6H�YRFr�QmR�WLYHU�LQVHULGR�XPD�PHQVDJHP��SUHVVLRQH�]�DWp�
R�FDPSR�+RUD�VHU�GHVWDFDGR�

�� 0XGH�D�KRUD��R�IRUPDWR�GH�KRUD�H�D�GDWD�SDUD�D�KRUD�H�D�GDWD�TXH�YRFr�
TXHU�TXH�R�DODUPH�VRH���9HMD�§&DPSRV�GR�)RUPXOiULR�GH�HQWUDGD¨�QD�
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SiJLQD������SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�GHILQLU�RV�FDPSRV�HP�
XP�IRUPXOiULR�GH�HQWUDGD��

�� 6H�TXLVHU�TXH�R�DODUPH�VHMD�UHSHWLGR�HP�LQWHUYDORV�UHJXODUHV�

D� 'HVWDTXH�R�FDPSR�5HSHWLU�

E� 'LJLWH�XP�YDORU�SDUD�R�LQWHUYDOR�GH�UHSHWLomR�

F� 3UHVVLRQH�2.��2�FDPSR�VHP�UyWXOR�$ODUP�5HSHDW�8QLW��8QLGDGH�GH�
UHSHWLomR�GH�DODUPH��ILFDUi�GHVWDFDGR�

G� 2�FDPSR�$ODUP�5HSHDW�8QLW�p�XP�FDPSR�GH�OLVWD��6H�D�XQLGDGH�GH�
UHSHWLomR�GHIDXOW�GR�DODUPH�QmR�IRU�D�TXH�YRFr�GHVHMD��VHOHFLRQH�
XPD�QRYD�XQLGDGH��VHJXQGRV��PLQXWRV��KRUDV��GLDV�RX�VHPDQDV��
�9HMD�§&DPSRV�GR�)RUPXOiULR�GH�HQWUDGD¨�QD�SiJLQD������SDUD�REWHU�
LQIRUPDo}HV�VREUH�FRPR�VHOHFLRQDU�YDORUHV�SDUD�XP�FDPSR�GH�OLVWD�
GH�XP�IRUPXOiULR�GH�HQWUDGD��

�� 3UHVVLRQH�2.�SDUD�SURJUDPDU�R�DODUPH�GH�FRPSURPLVVR�

Verificando, mudando e apagando alarmes

3DUD�GDU�XPD�ROKDGD�QRV�DODUPHV�GH�FRPSURPLVVRV�FRP�GDWD�IXWXUD�TXH�
YRFr�SURJUDPRX��EHP�FRPR�QRV�DODUPHV�QmR�UHSHWLWLYRV�SDVVDGRV�TXH�
YRFr�QmR�UHFRQKHFHX�

�� 3UHVVLRQH�> ç�

$�RSomR�%52:6(�$/$506����HVWi�GHVWDFDGD�

�� �3UHVVLRQH�2.�

e�H[LELGD�D�OLVWD�GRV�DODUPHV�QmR�UHSHWLWLYRV�SDVVDGRV�H�GRV�DODUPHV�
FRP�GDWD�IXWXUD��$�OLVWD�PRVWUD�D�GDWD�H�D�KRUD�SDUD�DV�TXDLV�R�DODUPH�
HVWDYD�SURJUDPDGR��VH�HOH�p�RX�QmR�XP�DODUPH�UHSHWLWLYR�H�RV�
SULPHLURV��FDUDFWHUHV�GD�PHQVDJHP�FRUUHVSRQGHQWH�

�� 3DUD�OHU�RX�PXGDU�XP�DODUPH�GHVVD�OLVWD��SUHVVLRQH ]�SDUD�GHVWDFDU�R�
DODUPH�H�GHSRLV�SUHVVLRQH�(',7��2�IRUPXOiULR�GH�HQWUDGD�6(7�$/$50�p�
H[LELGR��9RFr�SRGH�OHU�WRGD�D�PHQVDJHP�H�PXGDU�RV�GHWDOKHV�GR�
DODUPH��9HMD�§3URJUDPDQGR�XP�DODUPH�GH�FRPSURPLVVRV¨�QD�SiJLQD���
���SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�DOWHUDU�XPD�GDWD�QR�IRUPXOiULR�
GH�HQWUDGD�6(7�$/$50��SURJUDPDU�DODUPH��

3DUD�YROWDU�SDUD�D�OLVWD�GH�DODUPHV��SUHVVLRQH�&$1&(/�RX�2.�
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�� 3DUD�DSDJDU�XP�DODUPH��SUHVVLRQH ]�SDUD�GHVWDFDU�R�DODUPH�H�SUHV�
VLRQH�385*(��

6H�YRFr�QmR�DSDJDU�XP�DODUPH�SDVVDGR�¦�RX�VHMD��XP�DODUPH�QmR�
UHSHWLWLYR�TXH�YRFr�QmR�UHFRQKHFHX�SUHVVLRQDQGR�XPD�WHFOD�HQTXDQWR�
R�ELSH�HVWDYD�VRDQGR�¦�R�LQGLFDGRU�GR�DODUPH�FRQWLQXDUi�D�VHU�H[LELGR�
QD�iUHD�GR�HVWDGR�

�� 3DUD�SURJUDPDU�XP�QRYR�DODUPH��SUHVVLRQH�1(:�H�VLJD�DV�LQVWUXo}HV�
HP�§3URJUDPDQGR�XP�DODUPH�GH�FRPSURPLVVRV¨�QD�SiJLQD�������LQL�
FLDQGR�QR�SDVVR���

�� 3DUD�UHWRUQDU�DR�VHX�YLVRU�GHIDXOW�GD�OLVWD�GH�DODUPHV��SUHVVLRQH�2.�

Alarmes de Controle

8P�DODUPH�GH�FRQWUROH�H[HFXWD�XP�SURJUDPD�RX�RXWUR�REMHWR�QXPD�GDWD�H�
KRUD�HVSHFLILFDGDV��e�SRVVtYHO�SURJUDPDU�XP�DODUPH�GH�FRQWUROH�SDUD�
H[HFXWDU�XP�SURJUDPD�QXPD�KRUD�HP�TXH�YRFr�QmR�SUHFLVD�GD�
FDOFXODGRUD�VH�VRXEHU�TXH�R�SURJUDPD�GHPRUDUi�DOJXP�WHPSR�SDUD�
FRQFOXLU�

9RFr�QmR�SUHFLVD�UHFRQKHFHU�XP�DODUPH�GH�FRQWUROH��1D�YHUGDGH��TXDQGR�
R�DODUPH�p�DWLYDGR��QmR�Ki�QHQKXP�ELSH�RX�LQGLFDGRU�

e�SRVVtYHO�YLVXDOL]DU��PXGDU�H�DSDJDU�XP�DODUPH�GH�FRQWUROH�GD�PHVPD�
IRUPD�TXH�HP�XP�DODUPH�GH�FRPSURPLVVR��9HMD�§9HULILFDQGR��PXGDQGR�H�
DSDJDQGR�DODUPHV¨�QD�SiJLQD������

Programando um alarme de controle

�� 3UHVVLRQH�> ç�

�� 3UHVVLRQH�]�3DUD�GHVWDFDU�D�RSomR�6(7�$/$50����H��HP�VHJXLGD��SUHV�
VLRQH 2.�

2�IRUPXOiULR�GH�HQWUDGD�6(7�$/$50�p�H[LELGR�

�� 1R�FDPSR�0HVVDJH��LQVLUD�R�QRPH�GR�SURJUDPD�RX�GR�REMHWR�TXH�YRFr�
GHVHMD�H[HFXWDU�TXDQGR�R�DODUPH�IRU�HPLWLGR�

�� 3URJUDPH�D�KRUD��R�IRUPDWR�GH�KRUD�H�GDWD�HP�TXH�GHVHMD�TXH�R�REMHWR�
VHMD�H[HFXWDGR��

�� 6H�YRFr�TXLVHU�TXH�R�REMHWR�VHMD�H[HFXWDGR�UHSHWLGDPHQWH�HP�LQWHUYD�
ORV�GHILQLGRV��LQVLUD�XP�YDORU�QR�FDPSR�5HSHDW�H�VHOHFLRQH�XPD�
XQLGDGH�SDUD�R�FDPSR�$ODUP�5HSHDW�8QLW��

�� 3UHVVLRQH�2.�SDUD�SURJUDPDU�R�DODUPH�GH�FRQWUROH�



Criando e Editando Expressões Página 3-1

C
riando e Editando Expressões

Capítulo 3

Criando e Editando Expressões

Índice

&ULDQGR�XPD�QRYD�H[SUHVVmR ������������������������������������������������

(GLWDQGR�XPD�H[SUHVVmR��������������������������������������������������������

8VDQGR�R�(TXDWLRQ�:ULWHU������������������������������������������������������

0XOWLSOLFDomR�LPSOtFLWD ������������������������������������������������������

,QVHULQGR�H�H�L ���������������������������������������������������������������������

0RGRV�RSHUDFLRQDLV����������������������������������������������������������������

7UDEDOKDQGR�FRP�PRGRV ���������������������������������������������������

&RPR�R�(TXDWLRQ�:ULWHU�Yr�DV�H[SUHVV}HV����������������������

([HPSORV����������������������������������������������������������������������������������

([HPSOR������������������������������������������������������������������������������

([HPSOR������������������������������������������������������������������������������

([HPSOR������������������������������������������������������������������������������

7HFODV�GR�(TXDWLRQ�:ULWHU������������������������������������������������������

Introdução
(VWH�FDStWXOR�H[SOLFD�FRPR�XVDU�R�(TXDWLRQ�:ULWHU�SDUD�FULDU�H�HGLWDU�
H[SUHVV}HV��$V�H[SUHVV}HV�FULDGDV�SRU�YRFr�VHUmR�DSUHVHQWDGDV�FRPR�VH�
HVWLYHVVHP�HVFULWDV�HP�XP�SDSHO��'D�OLQKD�GH�FRPDQGRV��YRFr�SRGH�DEULU�
XPD�H[SUHVVmR�H[LVWHQWH�QR�(TXDWLRQ�:ULWHU��
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Criando uma nova expressão
(VWD�VHomR�GHVFUHYH�FRPR�XVDU�R�(TXDWLRQ�:ULWHU�SDUD�FULDU�XPD�
H[SUHVVmR�H�DUPD]HQi�OD�HP�XPD�YDULiYHO�

4XDQGR�FULD�XPD�H[SUHVVmR��YRFr�SUHVVLRQD�}�SDUD�VHOHFLRQDU�RV�
FRPSRQHQWHV�DQWHULRUHV�DR�TXH�R�QRYR�RSHUDGRU�RX�IXQomR�VH�DSOLFD��
&DGD�YH]�TXH�YRFr�SUHVVLRQD�}��PDLV�FRPSRQHQWHV�DQWHULRUHV�VmR�
VHOHFLRQDGRV��

&RQVLGHUH�D�H[SUHVVmR�

(P�VHJXLGD��GHVFUHYHUHPRV�FRPR�XVDU�R�(TXDWLRQ�:ULWHU�SDUD�FULDU�XPD�
H[SUHVVmR�H�VDOYi�OD�QD�PHPyULD��

�� $VVHJXUH�VH�GH�TXH�D�OLQKD�GH�FRPDQGRV�HVWHMD�YD]LD�H�SUHVVLRQH�o�
SDUD�DEULU�R�(TXDWLRQ�:ULWHU�

�� ,QVLUD�R�SULPHLUR�FRPSRQHQWH��

�O=�

�� 6HOHFLRQH�R�FRPSRQHQWH�LQVHULGR�H�
SUHVVLRQH����2�(TXDWLRQ�:ULWHU�FRORFD�D�
H[SUHVVmR�VHOHFLRQDGD�HQWUH�SDUrQWHVHV�H�
LQVHUH���SDUD�UHSUHVHQWDU�D�PXOWLSOLFDomR�

}�

�� ,QVLUD�R�SULPHLUR�WHUPR�GR�VHJXQGR�
FRPSRQHQWH�

�Oq�

�� 6HOHFLRQH�R�WHUPR�H�SUHVVLRQH�����2�
(TXDWLRQ�:ULWHU�FULD�R�FRPSRQHQWH�H�R�
FRORFD�HQWUH�SDUrQWHVHV�

}}-�

3x 4+( ) 5x
2 2–( )

x 1–3
------------------------------------------
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�� 6HOHFLRQH�D�H[SUHVVmR�TXH�YRFr�LQVHULX�DWp�
DJRUD�H�SUHVVLRQH�z�SDUD�LQVHULU�XPD�
EDUUD�GH�GLYLVmR�VRE�HOD��

}}}z

�� ,QVLUD�D�H[SUHVVmR�SDUD�R�GHQRPLQDGRU�

�>ðO-�

�� 3UHVVLRQH�\�SDUD�FRORFDU�D�H[SUHVVmR�
QD�OLQKD�GH�FRPDQGRV�

�� 3DUD�DUPD]HQDU�D�H[SUHVVmR�QD�PHPyULD�

D� SUHVVLRQH�k

E� SUHVVLRQH�``�H��HP�VHJXLGD��LQVLUD�XP�QRPH�SDUD�D�HTXDomR

F� SUHVVLRQH�\ SDUD�DUPD]HQDU�D�H[SUHVVmR�

Editando uma expressão
9RFr�SRGH�HGLWDU�XPD�H[SUHVVmR�QD�OLQKD�GH�FRPDQGRV�RX�QR�(TXDWLRQ�
:ULWHU��9HMD�§(GLWDQGR�D�OLQKD�GH�FRPDQGRV¨�QD�SiJLQD������SDUD�REWHU�
GHWDOKHV�VREUH�FRPR�XVDU�R�HGLWRU�GD�OLQKD�GH�FRPDQGRV�

3DUD�HGLWDU�XPD�H[SUHVVmR�QR�(TXDWLRQ�:ULWHU�

�� &RP�D�H[SUHVVmR�QD�OLQKD�GH�FRPDQGRV��SUHVVLRQH�]��

2�(TXDWLRQ�:ULWHU�p�DEHUWR�FRP�D�H[SUHVVmR�SUHSDUDGD�SDUD�HGLomR�

�� (GLWH�D�H[SUHVVmR�

�� 3UHVVLRQH�\�SDUD�FRORFDU�D�H[SUHVVmR�QD�OLQKD�GH�FRPDQGRV��

�� 3UHVVLRQH�\�QRYDPHQWH�SDUD�VDOYDU�VXDV�DOWHUDo}HV�

6H�TXLVHU�LQVHULU�XP�FRPSRQHQWH�HP�XPD�H[SUHVVmR��YRFr�SRGH�

�� &RP�D�H[SUHVVmR�QD�OLQKD�GH�FRPDQGRV��FRORFDU�R�FXUVRU�
RQGH�TXHU�TXH�R�FRPSRQHQWH�VHMD�LQVHULGR�

�� 3UHVVLRQDU�o�SDUD�DEULU�R�(TXDWLRQ�:ULWHU�FRP�XPD�WHOD�
HP�EUDQFR�

�� &ULDU�R�FRPSRQHQWH�

�� 3UHVVLRQDU�\��2�FRPSRQHQWH�p�LQVHULGR�QD�H[SUHVVmR�QD�
OLQKD�GH�FRPDQGRV�

�� 3UHVVLRQDU�\�QRYDPHQWH�SDUD�VDOYDU�D�H[SUHVVmR�
PRGLILFDGD�
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Usando o Equation Writer
$R�FULDU�RX�HGLWDU�XPD�H[SUHVVmR��OHPEUH�VH�GRV�VHJXLQWHV�SRQWRV�

� 8VH�RV�RSHUDGRUHV�H�DV�IXQo}HV�GR�WHFODGR�SDUD�HVSHFLILFDU�DV�
RSHUDo}HV�FRQWLGDV�QD�H[SUHVVmR��3RU�H[HPSOR��SDUD�LQFOXLU�XPD�
DGLomR�DULWPpWLFD��SUHVVLRQH�=��3DUD�LQFOXLU�XPD�IXQomR�GH�VHQR��
SUHVVLRQH�s��

� 3RU�SDGUmR��WRGD�RSHUDomR�TXH�YRFr�VHOHFLRQD�p�DSOLFDGD�j�IXQomR�RX�
DR�WHUPR�LPHGLDWDPHQWH�j�HVTXHUGD�GR�FXUVRU��3UHVVLRQH�} SDUD�
HVWHQGHU�D�VHOHomR�j�HVTXHUGD�j�TXDO�GHVHMD�TXH�D�RSHUDomR�VHJXLQWH�VH�
DSOLTXH�

Multiplicação implícita

9RFr�QRUPDOPHQWH�SUHVVLRQD���SDUD�HVSHFLILFDU�PXOWLSOLFDomR��1R�
HQWDQWR��SDUD�GHWHUPLQDGDV�H[SUHVV}HV��R�(TXDWLRQ�:ULWHU�FRQVLGHUD�TXH�D�
PXOWLSOLFDomR�HVWi�SUHYLVWD�H�TXH�YRFr�QmR�SUHFLVD�HVSHFLILFi�OD��(VWH�p�R�
FDVR�GDV�VHJXLQWHV�VLWXDo}HV�

� XP�Q~PHUR�VHJXLGR�SRU�XPD�OHWUD��SRU�H[HPSOR��[

� XP�Q~PHUR�RX�OHWUD�VHJXLGR�SRU�XP�SDUrQWHVH�HVTXHUGR��GH�DEHUWXUD�

� XP�Q~PHUR�RX�OHWUD�VHJXLGR�SRU�XPD�IXQomR�SUHIL[R��TXH�p�XPD�IXQomR�
RQGH�RV�DUJXPHQWRV�DSDUHFHP�DSyV�R�QRPH��SRU�H[HPSOR��VHQ�[��

� XP�SDUrQWHVH�GLUHLWR�VHJXLGR�GH�XP�SDUrQWHVH�HVTXHUGR�

Inserindo e e i

3DUD�LQVHULU�R�YDORU�H��D�EDVH�GH�ORJDULWPRV�QDWXUDLV��RX�L��D�UDt]�TXDGUDGD�
GH�¥���YRFr�SRGH�VLPSOHVPHQWH�XVDU�DV�WHFODV�DOIDEpWLFDV�SDUD�LQVHULU�XP�H�
RX�L�PLQ~VFXORV��2X�VHMD�

� SDUD�HQWUDU�H��SUHVVLRQH�`<H

� SDUD�HQWUDU�L��SUHVVLRQH�`<L�

1DV�H[SUHVV}HV�DOJpEULFDV��D�+3 ��*�UHFRQKHFH�HVVDV�OHWUDV�FRPR�RV�
YDORUHV�HTXLYDOHQWHV�

9RFr�WDPEpP�SRGH�LQVHULU�L�SUHVVLRQDQGR�<M�
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Modos operacionais
([LVWHP�TXDWUR�PRGRV�GH�RSHUDomR�QR�(TXDWLRQ�:ULWHU��(OHV�VmR�

� 0RGR�(QWUDGD

(VWH�p�R�PRGR�GHIDXOW��6H�YRFr�HVWLYHU�
XVDQGR�RXWUR�PRGR��R�(TXDWLRQ�:ULWHU�
YROWD�DR�PRGR�(QWUDGD�VHPSUH�TXH�YRFr�
LQVHULU�XP�YDORU�

� 0RGR�6HOHomR�GH�7HUPRV

8VH�HVWH�PRGR�TXDQGR�TXLVHU�PRGLILFDU�
WHUPRV�H[LVWHQWHV��9RFr�SRGH�VHOHFLRQDU�
DSHQDV�XP�WHUPR�GH�FDGD�YH]�

� 0RGR�6HOHomR

8VH�HVWH�PRGR�TXDQGR�DSOLFDU�RSHUDo}HV�
DOJpEULFDV�DRV�FRPSRQHQWHV�GH�XPD�
H[SUHVVmR�

� 0RGR�&XUVRU

8VH�HVWH�PRGR�SDUD�VHOHFLRQDU�SDUWHV�GH�
XPD�H[SUHVVmR�

Trabalhando com modos

$�IXQFLRQDOLGDGH�GR�(TXDWLRQ�:ULWHU�YDULD�GHSHQGHQGR�GR�PRGR�TXH�YRFr�
HVWi�XVDQGR��

Usando o modo Entrada

�� ,QVLUD�R�WHUPR�RX�R�RSHUDGRU�D�VHU�DSOLFDGR�DR�WHUPR�LPHGLDWDPHQWH�j�
HVTXHUGD�GR�FXUVRU�

�� 3UHVVLRQH�}�SDUD�VHOHFLRQDU�RV�WHUPRV�j�HVTXHUGD�GR�FXUVRU�DRV�TXDLV�
GHVHMD�DSOLFDU�D�IXQomR�RX�R�RSHUDGRU�VHJXLQWH��$�FDGD�YH]�TXH�YRFr�
SUHVVLRQD�}��PDLV�WHUPRV�j�HVTXHUGD�VmR�VHOHFLRQDGRV�
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Usando o modo Seleção de termos:

�� 3DUD�LQLFLDU�R�PRGR�6HOHomR�GH�WHUPRV�

� 'R�PRGR�(QWUDGD��SUHVVLRQH�]�

� 'R�PRGR�6HOHomR��SUHVVLRQH�>]��

2�FXUVRU�WUDQVIRUPD�VH�HP�XPD�FDL[D�

�� 3UHVVLRQH�}�H�{�SDUD�QDYHJDU�SHOD�H[SUHVVmR�H�VHOHFLRQDU�R�WHUPR�
TXH�GHVHMD�DOWHUDU��

�� 4XDQGR�R�WHUPR�GHVHMDGR�HVWLYHU�VHOHFLRQDGR��HIHWXH�XP�GRV�VHJXLQWHV�
SURFHGLPHQWRV�

� ,QVLUD�XP�QRYR�WHUPR�RX�WHUPRV�SDUD�VXEVWLWXLU�D�VHOHomR�

� 6HOHFLRQH�XPD�IXQomR�RX�RSHUDomR�SDUD�DSOLFDU�j�VHOHomR��

4XDQGR�YRFr�LQVHUH�XP�WHUPR��IXQomR�RX�RSHUDGRU��R�(TXDWLRQ�:ULWHU�
YROWD�DR�PRGR�(QWUDGD�

Usando o modo Seleção

�� 3UHVVLRQH�[�SDUD�LQLFLDU�R�PRGR�6HOHomR��

�� 8VH�DV�WHFODV�GH�VHWDV�SDUD�VHOHFLRQDU�RV�FRPSRQHQWHV�GHVHMDGRV��9HMD�
§&RPR�R�(TXDWLRQ�:ULWHU�Yr�DV�H[SUHVV}HV¨�QD�SiJLQD�����SDUD�DMXGi�OR�
D�FRPSUHHQGHU�D�VHOHomR�GH�FRPSRQHQWHV�

�� 4XDQGR�D�SDUWH�GD�H[SUHVVmR�GHVHMDGD�HVWLYHU�VHOHFLRQDGD��UHDOL]H�XP�
GRV�VHJXLQWHV�SURFHGLPHQWRV�

� ,QVLUD�XP�QRYR�WHUPR�RX�WHUPRV�SDUD�VXEVWLWXLU�D�VHOHomR�

� 6HOHFLRQH�XPD�IXQomR�RX�XP�RSHUDGRU�SDUD�DSOLFDU�j�VHOHomR��

� 8VH�DV�IXQo}HV�DOJpEULFDV�GR�FRPSXWDGRU�SDUD�PDQLSXODU�D�VHOHomR�

�� 3DUD�YROWDU�DR�PRGR�(QWUDGD��LQVLUD�XP�WHUPR��XPD�IXQomR�RX�XP�
RSHUDGRU��3DUD�YROWDU�DR�PRGR�6HOHomR�GH�7HUPRV��SUHVVLRQH�>]�

Usando o modo Cursor

8VH�R�PRGR�&XUVRU�SDUD�VHOHFLRQDU�SDUWHV�GH�XPD�H[SUHVVmR��9RFr�QmR�
SRGH�HGLWDU�XPD�VHOHomR�QR�PRGR�&XUVRU�

�� 3UHVVLRQH�&856�SDUD�LQLFLDU�R�PRGR�&XUVRU�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�FRORFDU�D�VHOHomR�GHVHMDGD�HP�XPD�FDL[D�

�� 3UHVVLRQH�\�SDUD�VHOHFLRQDU�D�iUHD�GD�FDL[D�H�YROWDU�DR�PRGR�
6HOHomR�RX�SUHVVLRQH�G�SDUD�YROWDU�DR�PRGR�GH�HGLomR�VHP�
VHOHFLRQDU�D�iUHD�QD�FDL[D�
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Como o Equation Writer vê as expressões

&RPSUHHQGHU�FRPR�R�(TXDWLRQ�:ULWHU�Yr�DV�H[SUHVV}HV�R�DMXGDUi�D�
WUDEDOKDU�FRP�H[SUHVV}HV��

$�H[SUHVVmR�TXH�YRFr�HVWi�HGLWDQGR�p�UHSUHVHQWDGD�QR�(TXDWLRQ�:ULWHU�
FRPR�XPD�HVWUXWXUD�HP�iUYRUH��RQGH�RV�RSHUDGRUHV�VmR�SRQWRV�GH�
UDPLILFDomR�H�RV�RSHUDQGRV�VmR�UDPRV��8VH�DV�WHFODV�GH�VHWD�SDUD�QDYHJDU�
SHOD�iUYRUH�H�VHOHFLRQDU�JUXSRV�GH�UDPRV�

3RU�H[HPSOR��FRQVLGHUH�D�H[SUHVVmR�

$�HVWUXWXUD�HP�iUYRUH�SDUD�HVWD�H[SUHVVmR�DSDUHFH�QR�(TXDWLRQ�:ULWHU�GD�
VHJXLQWH�IRUPD�

1R�PRGR�6HOHomR��TXDQGR�R�FXUVRU�HVWi�SRVLFLRQDGR�QR���GR�FRPSRQHQWH�
��[������

� 6H�YRFr�SUHVVLRQDU�[�XPD�YH]��R�SRQWR�GH�VHOHomR�GHVORFD�VH�SDUD�R�
RSHUDGRU���H�R�(TXDWLRQ�:ULWHU�VHOHFLRQD�D�H[SUHVVmR��[�

� 6H�YRFr�SUHVVLRQDU�[�QRYDPHQWH��R�SRQWR�GH�VHOHomR�GHVORFD�VH�SDUD�
R�RSHUDGRU�=�H�R�(TXDWLRQ�:ULWHU�VHOHFLRQD�D�H[SUHVVmR���[�������

� 6H�YRFr�SUHVVLRQDU�[�QRYDPHQWH��R�SRQWR�GH�VHOHomR�GHVORFD�VH�SDUD�
R�RSHUDGRU ��H�R�(TXDWLRQ�:ULWHU�VHOHFLRQD�WRGR�R�QXPHUDGRU�

� 6H�YRFr�SUHVVLRQDU�[�QRYDPHQWH��R�SRQWR�GH�VHOHomR�GHVORFD�VH�SDUD�
R�WRSR�GD�HVWUXWXUD�HP�iUYRUH�H�R�(TXDWLRQ�:ULWHU�VHOHFLRQD�WRGD�D�
H[SUHVVmR�

9RFr�SRGH�SUHVVLRQDU�}�RX�{�SDUD�VH�GHVORFDU�GHQWUR�GD�iUYRUH�GH�
HTXDo}HV�SDUD�VHOHFLRQDU�WHUPRV�H�H[SUHVV}HV�QR�PHVPR�QtYHO�

5x 3+( ) x 1–( )
x 5+( )

-------------------------------------

z

5

3 1

5x

x

x

§ =

=

§

¥
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Exemplos
(VWD�VHomR�DSUHVHQWD�H[HPSORV�GH�FRPR�FULDU�H[SUHVV}HV�HVSHFtILFDV�

Exemplo 1

�� ,QVLUD�D�H[SUHVVmR�QXPpULFD�

�O=�}�O]-��

�� 6HOHFLRQH�D�H[SUHVVmR�H�SUHVVLRQH�z�
SDUD�LQVHULU�XPD�EDUUD�GH�GLYLVmR�VRE�
HOD�

}}}z

�� ,QVLUD�D�H[SUHVVmR�GR�GHQRPLQDGRU�

O=�

Exemplo 2

�� ,QVLUD�R�SULPHLUR�FRPSRQHQWH�GD�
H[SUHVVmR�

�Oq�}}=��

�� 6HOHFLRQH�D�H[SUHVVmR�H�SUHVVLRQH���

}�

5x 3+( ) x 1–( )
x 1+

-------------------------------------

2x
3 5+( ) 4x

2 2x 7+ +⋅
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�� ,QVLUD�D�VHJXQGD�H[SUHVVmR�

�Oq�}}=�O=�

�� 6HOHFLRQH�D�H[SUHVVmR�H�DSOLTXH�D�UDL]�
TXDGUDGD�

}}r 

Exemplo 3

�� 3UHVVLRQH�DV�VHJXLQWHV�WHFODV�

>��}�}�q`<(O}O

Teclas do Equation Writer
(VWD�WDEHOD�UHODFLRQD�DV�WHFODV�TXH�SRGHP�VHU�XWLOL]DGDV�QR�(TXDWLRQ�
:ULWHU�

[ Inicia o modo Seleção, seleciona termos no nível seguinte da árvore 
de equações.

] Seleciona o primeiro termo da expressão selecionada. Se for uti-
lizado o nível mais baixo, chama o modo Seleção de termos.

>] Chama o modo Seleção de termos.

{ No modo Seleção de termos, desloca o cursor para a esquerda. No 
modo Seleção, seleciona o termo do mesmo nível, à esquerda. 

} No modo Seleção de termos, desloca o cursor para a direita. No 
modo Seleção, seleciona o termo no mesmo nível, à direita. 

>{ No modo Seleção de termos, seleciona o primeiro termo na 
expressão. 

>} No modo Seleção de termos, seleciona o último termo na 
expressão.

>õ Coloca o Equation Writer no modo Cursor. 

5ex xd
2

5∫
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� No modo Seleção, seleciona o próximo componente de um termo. 
No modo Editar, insere um caractere de vírgula (,), por exemplo, ao 
inserir um número complexo.

\ No modo Cursor, seleciona o componente em caixa. Nos outros 
modos, sai do Equation Writer e coloca a expressão atual na linha 
de comandos .
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Capítulo 4

Plotagem de Gráficos

Índice

&RQFHLWRV�EiVLFRV�GH�JUiILFRV �����������������������������������������������

7LSRV�GH�JUiILFR �����������������������������������������������������������������������

*UiILFRV�GH�IXQomR �������������������������������������������������������������

*UiILFR�SDUDPpWULFR �����������������������������������������������������������

*UiILFRV�SRODUHV�����������������������������������������������������������������

*UiILFRV�F{QLFRV ����������������������������������������������������������������

*UiILFRV�GH�HTXDomR�GLIHUHQFLDO ��������������������������������������

*UiILFRV�YHUGDGH����������������������������������������������������������������

*UiILFRV�GH�FDPSR�LQFOLQDGR �������������������������������������������

*UiILFRV�GH�WHOD�GH�DUDPH�������������������������������������������������

*UiILFRV�SVHXGRFRQWRUQR �������������������������������������������������

*UiILFRV�SRUomR�< ��������������������������������������������������������������

*UiILFRV�JUDGH��������������������������������������������������������������������

*UiILFRV�VXSHUItFLH�SDUDPpWULFD ��������������������������������������

*UiILFRV�UiSLGRV�GH���' ����������������������������������������������������

*UiILFRV�HVWDWtVWLFRV ����������������������������������������������������������

0RYLPHQWR�GR�FXUVRU�������������������������������������������������������������

0RYLPHQWR�SDGUmR�GR�FXUVRU�������������������������������������������

7UDoDQGR�XP�JUiILFR ���������������������������������������������������������

&RRUGHQDGDV�GR�FXUVRU�����������������������������������������������������

$SOLFDQGR�]RRP����������������������������������������������������������������������

$QDOLVDQGR�IXQo}HV����������������������������������������������������������������

'HWHUPLQDQGR�UDt]HV ���������������������������������������������������������

'HWHUPLQDQGR�H[WUHPRV ���������������������������������������������������

'HWHUPLQDQGR�GHFOLYHV ������������������������������������������������������ &RQW�
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'HWHUPLQDQGR�iUHDV������������������������������������������������������ ����

'HWHUPLQDQGR�LQWHUVHo}HV ������������������������������������������� ����

7DEHODV �������������������������������������������������������������������������������� ����

3HUVRQDOL]DQGR�YDORUHV�GH�WDEHOD�������������������������������� ����

9DULiYHLV�GH�WDEHOD�H�JUiILFR�HVSHFLDLV���������������������������� ����

Introdução
$�+3���*�SHUPLWH�UHSUHVHQWDU�HTXDo}HV�H�GDGRV�HVWDWtVWLFRV�H�DQDOLVDU�DV�
FDUDFWHUtVWLFDV�PDWHPiWLFDV�GDV�IXQo}HV�UHSUHVHQWDGDV�JUDILFDPHQWH��
(VWmR�GLVSRQtYHLV�TXLQ]H�WLSRV�GH�JUiILFRV��(OHV�VmR�

� IXQo}HV � SVHXGRFRQWRUQRV

� SDUDPpWULFRV � SRUomR�<V

� SRODUHV � JUDGH

� F{QLFRV � VXSHUItFLHV�SDUDPpWULFDV

� HTXDo}HV�GLIHUHQFLDLV � ��'�UiSLGRV

� YHUGDGH � GLVSHUVmR

� FDPSR�LQFOLQDGR � EDUUDV

� WHOD�GH�DUDPH � KLVWRJUDPDV
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Conceitos básicos de gráficos
$�SORWDJHP�GH�JUiILFRV�GD�+3���*�SHUPLWH�D�UHSUHVHQWDomR�GH�IXQo}HV�
JUiILFDV��e�SRVVtYHO�FULDU�DV�IXQo}HV�DQWHV�GH�DEULU�D�DSOLFDomR�RX�FULi�ODV�
GHSRLV�TXH�D�DSOLFDomR�GH�SORWDJHP�GH�JUiILFRV�HVWLYHU�DEHUWD��

9RFr�WDPEpP�SRGH�SORWDU�GDGRV�HVWDWtVWLFRV��2V�GDGRV�HVWDWtVWLFRV�
SUHFLVDP�VHU�FRORFDGRV�HP�XPD�PDWUL]�DQWHV�GH�VHUHP�SORWDGRV��e�
SRVVtYHO�FULDU�D�PDWUL]�DQWHV�GH�DEULU�D�DSOLFDomR�GH�SORWDJHP�RX�FULi�OD�
TXDQGR�D�DSOLFDomR�HVWLYHU�DEHUWD�

9RFr�SRGH�UHSUHVHQWDU�YiULDV�IXQo}HV�DR�PHVPR�WHPSR��SRUpP��DSHQDV�
XP�JUiILFR�HVWDWtVWLFR�SRGH�VHU�SORWDGR�GH�FDGD�YH]��0DV�p�SRVVtYHO�
VREUHSRU�XP�QRYR�JUiILFR�HVWDWtVWLFR�D�RXWUR�SORWDGR�DQWHULRUPHQWH�

Para desenhar um gráfico não estatístico

�� �<D�SDUD�H[LELU�D�WHOD�3ORW�6HWXS�
�&RQILJXUDU�3ORWDJHP��

�� 6H�R�WLSR�GH�JUiILFR�TXH�YRFr�GHVHMD�
GHVHQKDU�QmR�IRU�R�TXH�HVWi�VHQGR�
H[LELGR�QR�FDPSR�7\SH��SUHVVLRQH�&+226�
H�VHOHFLRQH�RXWUR�WLSR�GH�JUiILFR�

7DPEpP�p�SRVVtYHO�VHOHFLRQDU�XP�WLSR�GH�JUiILFR�SUHVVLRQDQGR�`�H�
D�SULPHLUD�OHWUD�GR�QRPH�GR�WLSR�GH�JUiILFR��3RU�H[HPSOR��SDUD�
VHOHFLRQDU�JUDGH��SUHVVLRQH�`*��2�YDORU�QR�FDPSR�7\SH�VHUi�
DOWHUDGR�SDUD�R�WLSR�GH�JUiILFR�TXH�YRFr�VHOHFLRQRX�

�� $OWHUH�WRGRV�RV�SDUkPHWURV�GR�JUiILFR�TXH�SUHFLVHP�VHU�PRGLILFDGRV�

2V�SDUkPHWURV�QD�WHOD�3ORW�6HWXS�YDULDP�FRQIRUPH�R�WLSR�GH�JUiILFR�
TXH�YRFr�HVWi�GHVHQKDQGR��(OHV�VmR�GLVFXWLGRV�SRVWHULRUPHQWH���9HMD�
§7LSRV�GH�JUiILFR¨�QD�SiJLQD�������

�� 3UHVVLRQH�<A�

$�WHOD�3ORW�¥�)XQFWLRQ�p�H[LELGD��(VVD�WHOD�
UHODFLRQD�DV�~OWLPDV�IXQo}HV�TXH�YRFr�
SORWRX��

�� 3DUD�DSDJDU�WRGDV�DV�IXQo}HV�
UHODFLRQDGDV��SUHVVLRQH�l�&/($5�

�� 3DUD�DSDJDU�XPD�IXQomR�HP�SDUWLFXODU��PDV�PDQWHU�DV�RXWUDV��XVH�DV�
WHFODV�GH�VHWD�SDUD�GHVWDFDU�D�IXQomR�H�SUHVVLRQH�'(/�

6H�WLYHU�DSDJDGR�XPD�IXQomR�DFLGHQWDOPHQWH��SUHVVLRQH�G<A�
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�� 3DUD�DOWHUDU�XPD�IXQomR�

D� 8VH�DV�WHFODV�GH�VHWD�SDUD�GHVWDFDU�D�IXQomR�

E� 3UHVVLRQH�(',7�

$�IXQomR�p�H[LELGD�QR�(TXDWLRQ�:ULWHU�

F� (GLWH�D�IXQomR�

G� 3UHVVLRQH�\�

2�(TXDWLRQ�:ULWHU�p�IHFKDGR�H�D�VXD�IXQomR�HGLWDGD�VXEVWLWXL�D�
IXQomR�TXH�YRFr�HVWi�PRGLILFDQGR�

3DUD�FDQFHODU�D�VXD�HGLomR��SUHVVLRQH�G<A�

�� 3DUD�HVFROKHU�XPD�IXQomR�GHILQLGD�SHOR�XVXiULR�

D� 'HVWDTXH�D�IXQomR�DEDL[R�GD�TXDO�YRFr�GHVHMD�TXH�D�QRYD�IXQomR�
VHMD�LQVHULGD�

E� 3UHVVLRQH�&+226��

8PD�OLVWD�GH�IXQo}HV�GHILQLGDV�SHOR�XVXiULR�p�H[LELGD�

F� 'HVWDTXH�D�IXQomR�TXH�GHVHMD�SORWDU�

G� 3UHVVLRQH�2.�

9HMD�§)XQo}HV�GHILQLGDV�SHOR�XVXiULR¨�QD�SiJLQD�����SDUD�REWHU�
LQVWUXo}HV�VREUH�FRPR�FULDU�IXQo}HV�GHILQLGDV�SHOR�XVXiULR�

�� 3DUD�FULDU�XPD�QRYD�IXQomR�D�VHU�SORWDGD�

D� 3UHVVLRQH�$''�SDUD�DEULU�R�(TXDWLRQ�:ULWHU�

E� &ULH�D�IXQomR�

F� 3UHVVLRQH�\�

2�(TXDWLRQ�:ULWHU�p�IHFKDGR�H�D�VXD�QRYD�IXQomR�p�DGLFLRQDGD�j�
OLVWD�GH�IXQo}HV�D�VHUHP�SORWDGDV�

��� 3UHVVLRQH�<B�SDUD�H[LELU�D�WHOD�3ORW�:LQGRZ�

��� 6H�QHFHVViULR��PXGH�RV�SDUkPHWURV�GD�MDQHOD�GH�SORWDJHP�

2V�SDUkPHWURV�GD�WHOD�3ORW�:LQGRZ�YDULDP�FRQIRUPH�R�WLSR�GH�JUiILFR�
TXH�HVWi�VHQGR�GHVHQKDGR��(OHV�VHUmR�DERUGDGRV�SRVWHULRUPHQWH���9HMD�
§7LSRV�GH�JUiILFR¨�QD�SiJLQD������

��� $�+3 ��*�PDQWpP�XP�UHJLVWUR�GR�VHX�~OWLPR�JUiILFR��,VVR�SHUPLWH�TXH�
YRFr�GHVHQKH�XPD�QRYD�IXQomR��RX�FRQMXQWR�GH�IXQo}HV��RX�PDWUL]�GH�
GDGRV�UHIHUHQWH�D�XPD�IXQomR��FRQMXQWR�GH�IXQo}HV�RX�PDWUL]�GH�GDGRV�
DQWHULRU��6H�YRFr�QmR�TXLVHU�LQFOXLU�XP�JUiILFR�DQWHULRU��SUHVVLRQH�
(5$6(�

��� 3DUD�SORWDU�D�V��IXQomR�o}HV���SUHVVLRQH�'5$:�
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Para desenhar um gráfico estatístico

�� 3UHVVLRQH�<D�SDUD�H[LELU�D�WHOD�3ORW�
6HWXS�

�� 3UHVVLRQH�&+226�H�VHOHFLRQH�R�WLSR�GH�
JUiILFR�HVWDWtVWLFR�TXH�YRFr�TXHU�
GHVHQKDU��EDUUD��KLVWRJUDPD�RX�
GLVSHUVmR�

�� 3UHVVLRQH ]�SDUD�LU�SDUD�R�FDPSR�Σ'$7�
�� 3UHVVLRQH�<O�SDUD�DEULU�R�0DWUL[�:ULWHU�

�� &ULH�XPD�PDWUL]�SDUD�UHSUHVHQWDU�RV�GDGRV�HVWDWtVWLFRV�TXH�YRFr�GHVHMD�
SORWDU�

�� 3UHVVLRQH�\��

�� $�PDWUL]�LQVHULGD�DSDUHFH�QD�WHOD�HQWUH�FROFKHWHV��3UHVVLRQH�2.�SDUD�
FRQWLQXDU��RX�PRGLILTXH�D�PDWUL]�VH�QHFHVViULR�DQWHV�GH�SUHVVLRQDU�
2.��

�� $�+3 ��*�WHP�YiULDV�FRQILJXUDo}HV�TXH�GHWHUPLQDP�FDUDFWHUtVWLFDV�
FRPR�D�SDUWH�GR�JUiILFR�D�VHU�H[LELGD��D�HVFDOD�GR�JUiILFR�H�RXWUDV��
(VVDV�GHILQLo}HV�VmR�UHODFLRQDGDV�HP�

� 7HOD�3ORW�6HWXS��'HILQLomR�GR�*UiILFR��H

� 7HOD�3ORW�:LQGRZ��-DQHOD�GR�*UiILFR���SUHVVLRQDQGR�< B��

$V�GHILQLo}HV�UHODFLRQDGDV�HP�FDGD�XPD�GHVVDV�GXDV�WHODV�YDULDP�GH�
DFRUGR�FRP�R�WLSR�GH�JUiILFR�TXH�YRFr�HVWi�SORWDQGR��(ODV�VHUmR�
DERUGDGDV�SRVWHULRUPHQWH���9HMD�§*UiILFRV�HVWDWtVWLFRV¨�QD�SiJLQD���
�����6H�QHFHVViULR��DOWHUH�RV�YDORUHV�GHIDXOW�RX�DWXDLV�GHVVDV�GHILQLo}HV�
DQWHV�GH�SORWDU�VXD�PDWUL]�GH�GDGRV��

�� $�+3 ��*�PDQWpP�XP�UHJLVWUR�GH�VHX�~OWLPR�JUiILFR��,VVR�SHUPLWH�TXH�
YRFr�GHVHQKH�XP�QRYR�JUiILFR�HVWDWtVWLFR�VREUH�XP�JUiILFR�DQWHULRU��6H�
YRFr�QmR�TXLVHU�LQFOXLU�R�JUiILFR�DQWHULRU��SUHVVLRQH�(5$6(�

��� 3DUD�SORWDU�D�PDWUL]�GH�GDGRV��SUHVVLRQH�'5$:�

9RFr�SRGH�UHSUHVHQWDU�DV�HTXDo}HV�UHODFLRQDGDV�QD�WHOD�3ORW�¥�
)XQFWLRQ�RX�RV�GDGRV�VDOYRV�QD�YDULiYHO�Σ'$7��VHP�SULPHLUR�
H[LELU�HVVDV�WUrV�WHODV�GH�SDUkPHWURV�GH�SORWDJHP��%DVWD�
SUHVVLRQDU�<C�SDUD�VHOHFLRQDU�R�FRPDQGR�*UDSK��6XDV�
HTXDo}HV�RX�PDWUL]HV�GH�GDGRV�VHUmR�WUDoDGDV��2V�SDUkPHWURV�
GHILQLGRV�DWXDOPHQWH�QRV�IRUPXOiULRV�GH�HQWUDGD�3ORW�:LQGRZ�H�
3ORW�6HWXS�VHUmR�XWLOL]DGRV�SDUD�GHWHUPLQDU�D�DSUHVHQWDomR�GR�
JUiILFR�
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Tipos de gráfico
(VWD�VHomR�GHVFUHYH�RV����WLSRV�GH�JUiILFRV�TXH�D�+3 ��*�SRGH�GHVHQKDU��
2�SURFHGLPHQWR�GH�SORWDJHP�GH�FDGD�WLSR�p�GHILQLGR�QD�VHomR�DQWHULRU�
�§3ORWDJHP�%iVLFD¨��

6mR�IRUQHFLGRV�XPD�MDQHOD�GH�JUiILFR�H�SDUkPHWURV�GH�GHILQLomR�GH�JUiILFR�
SDUD�FDGD�WLSR�GH�JUiILFR��2V�IRUPXOiULRV�GH�HQWUDGD�SDUD�D�GHILQLomR�
GHVWHV�SDUkPHWURV�VmR�H[LELGRV�SUHVVLRQDQGR�VH�< B H�< D�
UHVSHFWLYDPHQWH�

Gráficos de função

2�WLSR�GH�JUiILFR�GHIDXOW�GD�FDOFXODGRUD�p�R�JUiILFR�GH�IXQomR��8P�JUiILFR�
GH�IXQomR�SORWD�HTXDo}HV�TXH�UHWRUQDP�XP�I�[��~QLFR�SDUD�FDGD�YDORU�GH�
[��8P�H[HPSOR�p� �

$R�LQVHULU�XPD�IXQomR�D�VHU�SORWDGD��FHUWLILTXH�VH�GH�TXH�HOD�HVWHMD�QR�
IRUPDWR�\  I�[���3RU�H[HPSOR��XPD�HTXDomR�QR�IRUPXOiULR��[���\�¥��� ���
GHYH�VHU�LQVHULGD�FRPR�¥��[�����

Figura 4-1: A janela de gráfico default e os parâmetros de definição de gráfico dos Gráficos de função

Figura 4-2: Exemplo de gráfico de função

y x
3

2x
2

x–+=
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Parâmetros da janela do gráfico

+�9LHZ 2�LQWHUYDOR�GH�H[LELomR�KRUL]RQWDO��FRP�R�YDORU�KRUL]RQWDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�Pi[LPR�
QR�VHJXQGR�FDPSR��

9�9LHZ 2�LQWHUYDOR�GH�H[LELomR�YHUWLFDO��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

/RZ 2�PHQRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�GHVHMD�
UHSUHVHQWDU�

+LJK 2�PDLRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�GHVHMD�
UHSUHVHQWDU�

6WHS 'HWHUPLQD�D�UHVROXomR�GR�JUiILFR��e�D�GLVWkQFLD�
KRUL]RQWDO�¦�HP�XQLGDGHV�RX�SL[HOV¦�HQWUH�GRLV�SRQWRV�
SORWDGRV��3DVVRV�PDLRUHV�SURSRUFLRQDP�JUiILFRV�PDLV�
UiSLGRV��PDV�PRVWUDP�PHQRV�GHWDOKHV��3DVVRV�PHQRUHV�
SURSRUFLRQDP�PDLV�GHWDOKHV��PDV�OHYDP�PDLV�WHPSR�SDUD�
VHUHP�GHVHQKDGRV���3DUD�IXQo}HV��R�WDPDQKR�GR�SDVVR�
GHIDXOW�p�����XQLGDGHV���9HMD�WDPEpP�3,;(/6�DEDL[R�

3L[HOV 4XDQGR�HVVH�FDPSR�HVWi�VHOHFLRQDGR��R�YDORU�67(3�
�SDVVRV��p�PHGLGR�HP�SL[HOV��4XDQGR�QmR�HVWi�
VHOHFLRQDGR�¦R�TXH�p�D�GHILQLomR�GHIDXOW�¦�R�YDORU�GR�
SDVVR�p�PHGLGR�HP�XQLGDGHV��

$XWR 5HGHILQH�R�LQWHUYDOR�GH�UHSUHVHQWDomR�YHUWLFDO�SDUD�TXH�
VHMDP�H[LELGRV�R�Pi[LPR�H�R�PtQLPR�HP�XP�LQWHUYDOR�GH�
H[LELomR�KRUL]RQWDO�HVSHFLILFDGR�

(VFROKD�HVWD�RSomR�SUHVVLRQDQGR�$872��2V�FDPSRV�9�
9LHZ�VHUmR�UHFDOFXODGRV�

Parâmetros de definição de gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��IXQomR��

a� 2�FDPSR�GD�XQLGDGH�GRV�kQJXORV�LQGLFD�DV�XQLGDGHV�HP�
TXH�RV�DUJXPHQWRV�DQJXODUHV�GHYHP�VHU�LQWHUSUHWDGRV��
JUDXV��UDGLDQRV�RX�JUDGRV�

(4 $�HTXDomR�RX�D�OLVWD�GH�HTXDo}HV�TXH�YRFr�SUHWHQGH�
SORWDU��2�GHIDXOW�VmR�DV�HTXDo}HV�UHODFLRQDGDV�QD�OLVWD�GD�
WHOD�3ORW�)XQFWLRQV��PDV�LVWR�SRGHP�VHU�DOWHUDGR�QR�
IRUPXOiULR�GH�HQWUDGD�3ORW�6HWXS�
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,QGHS 2�QRPH�GD�YDULiYHO�LQGHSHQGHQWH�

&RQQHFW 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�D�GHILQLomR�GHIDXOW�¦�RV�
SRQWRV�SORWDGRV�VmR�FRQHFWDGRV�SDUD�IRUPDU�XPD�OLQKD�
RX�FXUYD��VH�QmR�HVWLYHU�VHOHFLRQDGR��DSHQDV�RV�SRQWRV�
SORWDGRV�VHUmR�H[LELGRV�

6LPXOW 4XDQGR�VHOHFLRQDGR��WRGDV�DV�HTXDo}HV�UHODFLRQDGDV�QR�
IRUPXOiULR�GH�HQWUDGD�3ORW�)XQFWLRQV��3ORWDU�)XQo}HV��
VmR�SORWDGDV�VLPXOWDQHDPHQWH��VH�QmR�HVWLYHU�VHOHFLRQDGR�
¦�R�TXH�p�D�GHILQLomR�GHIDXOW�¦�XPD�HTXDomR�p�SORWDGD�
FRPSOHWDPHQWH�DQWHV�TXH�D�HTXDomR�VHJXLQWH�VHMD�
SORWDGD�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�DV�PDUFDV�GR�
HL[R�KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R���(VWH�FDPSR�Vy�HVWi�
GLVSRQtYHO�VH�YRFr�WLYHU�RSWDGR�SRU�H[LELU�HL[RV��
3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�PDUFDV�GR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�RSWDU�SRU�H[LELU�
HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

3L[HOV 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�R�GHIDXOW�¦�RV�YDORUHV�
QRV�FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�FRPR�
SL[HOV��4XDQGR�QmR�VHOHFLRQDGR��HVWHV�YDORUHV�VmR�
LQWHUSUHWDGRV�FRPR�XQLGDGHV�

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�



Plotagem de Gráficos Página 4-9

Plotagem
 de G

ráficos

Gráfico paramétrico

8P�JUiILFR�SDUDPpWULFR�p�XP�FRPSRVWR�GH�GXDV�HTXDo}HV��FRP�D�YDULiYHO�
GHSHQGHQWH�HP�TXH�FDGD�p�XPD�IXQomR�GD�PHVPD�YDULiYHO�LQGHSHQGHQWH��
8P�H[HPSOR�p�[�W�� ��VLQ��W��H�\�W�� ��VLQ��W���9RFr�SUHFLVD�FRPELQDU�DV�
HTXDo}HV�QR�IRUPXOiULR�D���EL��RQGH�D�p�D�SULPHLUD�HTXDomR�H�E�p�D�
VHJXQGD�HTXDomR��3DUD�FRQWLQXDU�R�H[HPSOR��YRFr�SUHFLVDULD�
HVSHFLILFDU�VLQ��W�����VLQ��W�L�FRPR�D�HTXDomR�SDUD�R�JUiILFR�

Figura 4-3: A janela de gráfico default e os parâmetros de definição de gráfico para gráficos paramétricos

Figura 4-4: Exemplo de gráfico paramétrico

Parâmetros da janela do gráfico

+�9LHZ 2�LQWHUYDOR�GH�H[LELomR�KRUL]RQWDO��FRP�R�YDORU�KRUL]RQWDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�Pi[LPR�
QR�VHJXQGR�FDPSR��

9�9LHZ 2�LQWHUYDOR�GH�H[LELomR�YHUWLFDO��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

/RZ 2�PHQRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�GHVHMD�
SORWDU�

+LJK 2�PDLRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�GHVHMD�
SORWDU�

6WHS 'HWHUPLQD�D�UHVROXomR�GR�JUiILFR��e�D�GLVWkQFLD�
KRUL]RQWDO�¦�HP�XQLGDGHV�RX�SL[HOV�¦�HQWUH�GRLV�SRQWRV�
SORWDGRV��7DPDQKRV�PDLRUHV�GH�SDVVRV�RIHUHFHP�JUiILFRV�
PDLV�UiSLGRV��PDV�H[LEHP�PHQRV�GHWDOKHV��3DVVRV�
PHQRUHV�IRUQHFHP�PDLV�GHWDOKHV��PDV�GHPRUDP�PDLV�
SDUD�VHUHP�GHVHQKDGRV��9HMD�WDPEpP�3,;(/6�DEDL[R�



Página 4-10 Plotagem de Gráficos

Pl
ot

ag
em

 d
e 

G
rá

fic
os

3L[HOV 4XDQGR�HVWH�FDPSR�HVWLYHU�VHOHFLRQDGR��R�YDORU�67(3�VHUi�
PHGLGR�HP�SL[HOV��4XDQGR�QmR�HVWLYHU�VHOHFLRQDGR�¦�TXH�
p�D�GHILQLomR�GHIDXOW�¦�R�YDORU�GR�SDVVR�VHUi�PHGLGR�HP�
XQLGDGHV��

$XWR 5HGHILQH�R�LQWHUYDOR�GH�H[LELomR�KRUL]RQWDO�H�R�LQWHUYDOR�
GH�H[LELomR�YHUWLFDO�SDUD�TXH�R�JUiILFR�SUHHQFKD�D�WHOD�

(VFROKD�HVWD�RSomR�SUHVVLRQDQGR�$872��RV�FDPSRV�+�
9LHZ�H�9�9LHZ�VmR�UHFDOFXODGRV�

Parâmetros de definição de gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��SDUDPpWULFR��

a� 2�FDPSR�GH�XQLGDGHV�GH�kQJXOR�LQGLFD�DV�XQLGDGHV�HP�
TXH�RV�DUJXPHQWRV�DQJXODUHV�VHUmR�LQWHUSUHWDGRV��JUDXV��
UDGLDQRV�RX�JUDGRV�

(4 $V�HTXDo}HV�TXH�YRFr�GHVHMD�SORWDU��2�GHIDXOW�VmR�DV�
HTXDo}HV�UHODFLRQDGDV�QD�WHOD�3ORW�¥�3DUDPHWULF��PDV�HOH�
SRGH�VHU�DOWHUDGR�QR�IRUPXOiULR�GH�HQWUDGD�3ORW�6HWXS�

,QGHS 2�QRPH�GD�YDULiYHO�LQGHSHQGHQWH��QRUPDOPHQWH�W�SDUD�
JUiILFRV�SDUDPpWULFRV��

&RQQHFW 4XDQGR�VHOHFLRQDGR�¦�TXH�p�D�GHILQLomR�SDGUmR�¦�RV�
SRQWRV�SORWDGRV�VmR�FRQHFWDGRV�SDUD�IRUPDU�XPD�FXUYD�
RX�OLQKD��TXDQGR�QmR�VHOHFLRQDGR��DSHQDV�RV�SRQWRV�
SORWDGRV�VmR�H[LELGRV�

6LPXOW 4XDQGR�VHOHFLRQDGR��WRGDV�DV�HTXDo}HV�UHODFLRQDGDV�QR�
IRUPXOiULR�GH�HQWUDGD�3ORW�¥�3DUDPHWULF�VmR�SORWDGDV�
VLPXOWDQHDPHQWH��TXDQGR�QmR�HVWi�VHOHFLRQDGR�¦�R�TXH�p�
D�GHILQLomR�GHIDXOW�¦�XPD�HTXDomR�p�SORWDGD�
FRPSOHWDPHQWH�DQWHV�TXH�D�SUy[LPD�FRPHFH�D�VHU�
SORWDGD�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�DV�PDUFDV�GR�
HL[R�KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�
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9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�DV�PDUFDV�QR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�

3L[HOV 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�R�GHIDXOW�¦��RV�YDORUHV�
QRV�FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�FRPR�
SL[HOV��4XDQGR�QmR�VHOHFLRQDGRV��HVWHV�YDORUHV�VmR�
LQWHUSUHWDGRV�FRPR�XQLGDGHV�

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�RSWDU�SRU�H[LELU�
HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

Gráficos polares

8P�JUiILFR�SRODU�p�XP�JUiILFR�GH�XPD�IXQomR�GHVFULWD�FRQIRUPH�R�VLVWHPD�
GH�FRRUGHQDGDV�SRODUHV�I�θ���$�YDULiYHO�LQGHSHQGHQWH�p�R�kQJXOR�SRODU��θ��
8P�H[HPSOR�p�U� ��VLQ�θ����VLQ��θ��

Figura 4-5: A janela de gráficos default e os parâmetros de definição de gráficos para gráficos polares

Figura 4-6: Exemplo de gráfico polar

Parâmetros da janela do gráfico

+�9LHZ 2�LQWHUYDOR�KRUL]RQWDO�GH�H[LELomR��FRP�R�YDORU�KRUL]RQWDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�Pi[LPR�
QR�VHJXQGR�FDPSR�
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9�9LHZ 2�LQWHUYDOR�YHUWLFDO�GH�H[LELomR��FRP�R�YDORU�PtQLPR�
YHUWLFDO�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

/RZ 2�PHQRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�TXHU�
UHSUHVHQWDU�

+LJK 2�PDLRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�TXHU�
UHSUHVHQWDU�

6WHS 'HWHUPLQD�D�UHVROXomR�GR�JUiILFR��e�D�GLVWkQFLD�
KRUL]RQWDO�¦�HP�XQLGDGHV�RX�SL[HOV¦�HQWUH�GRLV�SRQWRV�
UHSUHVHQWDGRV��2V�PDLRUHV�SDVVRV�SURSRUFLRQDP�JUiILFRV�
PDLV�UiSLGRV��PDV�PRVWUDP�PHQRV�GHWDOKHV��2V�PHQRUHV�
SDVVRV�IRUQHFHP�PDLV�GHWDOKHV��PDV�GHPRUDP�PDLV�
WHPSR�SDUD�VHUHP�GHVHQKDGRV��9HMD�WDPEpP�3,;(/6�
DEDL[R�

3L[HOV 4XDQGR�HVWH�FDPSR�HVWLYHU�VHOHFLRQDGR��R�YDORU�67(3�VHUi�
PHGLGR�HP�SL[HOV��4XDQGR�QmR�HVWLYHU�VHOHFLRQDGR�¦�R�
TXH�p�D�GHILQLomR�GHIDXOW�¦�R�YDORU�GR�SDVVR�p�PHGLGR�HP�
XQLGDGHV��

$XWR 5HGHILQH�R�LQWHUYDOR�GD�H[LELomR�KRUL]RQWDO�H�R�LQWHUYDOR�
GD�H[LELomR�YHUWLFDO�SDUD�TXH�R�JUiILFR�SUHHQFKD�D�WHOD�

(VFROKD�HVWD�RSomR�SUHVVLRQDQGR��2V�FDPSRV�+�9LHZ�H�
9�9LHZ�VHUmR�UHFDOFXODGRV�

Parâmetros de definição de gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��SRODU��

a� 2�FDPSR�GH�XQLGDGHV�GH�kQJXOR�LQGLFD�DV�XQLGDGHV�HP�
TXH�RV�DUJXPHQWRV�DQJXODUHV�VmR�LQWHUSUHWDGRV��JUDXV��
UDGLDQRV�RX�JUDGRV�

(4 $V�HTXDo}HV�TXH�YRFr�GHVHMD�SORWDU��2V�GHIDXOWV�VmR�DV�
HTXDo}HV�OLVWDGDV�QD�WHOD�3ORW�¥�3RODU��PDV�LVWR�SRGH�VHU�
DOWHUDGR�QR�IRUPXOiULR�GH�HQWUDGD�3ORW�6HWXS�

,QGHS 2�QRPH�GD�YDULiYHO�LQGHSHQGHQWH��JHUDOPHQWH�θ�SDUD�
JUiILFRV�SRODUHV��

&RQQHFW 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�D�GHILQLomR�GHIDXOW�¦�RV�
SRQWRV�UHSUHVHQWDGRV�VmR�XQLGRV�SDUD�IRUPDU�XPD�OLQKD�
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RX�FXUYD��TXDQGR�QmR�VHOHFLRQDGR��DSHQDV�RV�SRQWRV�
SORWDGRV�VmR�H[LELGRV�

6LPXOW 4XDQGR�VHOHFLRQDGR��FDGD�HTXDomR�OLVWDGD�QR�IRUPXOiULR�
GH�HQWUDGD�3ORW�¥�3RODU�p�SORWDGD�VLPXOWDQHDPHQWH��
TXDQGR�QmR�HVWLYHU�VHOHFLRQDGR�¦�R�TXH�p�D�GHILQLomR�
GHIDXOW�¦�XPD�HTXDomR�p�SORWDGD�FRPSOHWDPHQWH�DQWHV�
TXH�D�SUy[LPD�HTXDomR�VHMD�SORWDGD�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�DV�PDUFDV�GR�
HL[R�KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
PRVWUDU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�

9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�DV�PDUFDV�GR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
PRVWUDU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�

3L[HOV 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�R�GHIDXOW�¦�RV�YDORUHV�QRV�
FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�FRPR�SL[HOV��
&DVR�FRQWUiULR��HVWHV�YDORUHV�VHUmR�LQWHUSUHWDGRV�FRPR�
XQLGDGHV�

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�WLYHU�HVFROKLGR�PRVWUDU�
RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�
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Gráficos cônicos

2V�JUiILFRV�F{QLFRV�VmR�JUiILFRV�GH�VHo}HV�F{QLFDV��$�HTXDomR�SDUD�XPD�
VHomR�F{QLFD�p�XP�SROLQ{PLR�GH�VHJXQGR�JUDX�RX�PHQRV�SDUD�R�[�H�R�\��
8P�H[HPSOR�p�R� �

Figura 4-7: A janela de gráfico default e os parâmetros de definição de gráfico para gráficos cônicos

Figura 4-8: Exemplo de gráfico cônico

Parâmetros da janela do gráfico

+�9LHZ 2�LQWHUYDOR�KRUL]RQWDO�GH�H[LELomR��FRP�R�YDORU�KRUL]RQWDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�Pi[LPR�
QR�VHJXQGR�FDPSR��

9�9LHZ 2�LQWHUYDOR�YHUWLFDO�GH�H[LELomR��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

/RZ 2�PHQRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�TXHU�
SORWDU�

+LJK 2�PDLRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�TXHU�
SORWDU�

6WHS 'HWHUPLQH�D�UHVROXomR�GR�JUiILFR��e�D�GLVWkQFLD�
KRUL]RQWDO�¦�HP�XQLGDGHV�RX�SL[HOV�¦�HQWUH�GRLV�SRQWRV�
UHSUHVHQWDGRV��2V�PDLRUHV�YDORUHV�GH�SDVVR�
SURSRUFLRQDP�JUiILFRV�PDLV�UiSLGRV��PDV�PRVWUDP�
PHQRV�GHWDOKHV��2V�PHQRUHV�YDORUHV�GH�SDVVR�IRUQHFHP�
PDLV�GHWDOKHV��PDV�GHPRUDP�PDLV�WHPSR�SDUD�VHUHP�
GHVHQKDGRV��9HMD�WDPEpP�3,;(/6�DEDL[R�

5x
2

3y
2

18–+ 0=
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3L[HOV 4XDQGR�HVWH�FDPSR�HVWLYHU�VHOHFLRQDGR��R�YDORU�67(3�p�
PHGLGR�HP�SL[HOV��6H�QmR�HVWLYHU�VHOHFLRQDGR�¦�R�TXH�p�D�
GHILQLomR�GHIDXOW�¦�R�YDORU�GR�SDVVR�p�PHGLGR�HP�
XQLGDGHV��

Parâmetros de definição de gráficos

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��F{QLFR��

a� 2�FDPSR�GH�XQLGDGH�GRV�kQJXORV�LQGLFD�DV�XQLGDGHV�HP�
TXH�RV�DUJXPHQWRV�DQJXODUHV�GHYHP�VHU�LQWHUSUHWDGRV��
JUDXV��UDGLDQRV�RX�JUDGRV�

(4 $V�HTXDo}HV�TXH�YRFr�SUHWHQGH�SORWDU��2�GHIDXOW�VmR�DV�
HTXDo}HV�UHODFLRQDGDV�QD�WHOD�3ORW�¥�&RQLF��PDV�LVWR�SRGH�
VHU�DOWHUDGR�QR�IRUPXOiULR�GH�HQWUDGD�3ORW�6HWXS�

,QGHS 2�QRPH�GD�YDULiYHO�LQGHSHQGHQWH�

'HSQG 2�QRPH�GD�YDULiYHO�GHSHQGHQWH�

&RQQHFW 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�D�GHILQLomR�GHIDXOW�¦�RV�
SRQWRV�UHSUHVHQWDGRV�VmR�XQLGRV�SDUD�IRUPDU�XPD�OLQKD�
RX�FXUYD��TXDQGR�QmR�VHOHFLRQDGR��DSHQDV�RV�SRQWRV�
SORWDGRV�VmR�H[LELGRV�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�PDUFDV�QR�HL[R�
KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��6H�VmR�
XWLOL]DGRV�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�FRQILJXUDomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWDUi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�

9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�PDUFDV�GR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��6H�VmR�
XWLOL]DGDV�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�FRQILJXUDomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

3L[HOV 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�D�GHILQLomR�GHIDXOW¦RV�
YDORUHV�QRV�FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�
FRPR�SL[HOV��&DVR�FRQWUiULR��HVWHV�YDORUHV�VmR�
LQWHUSUHWDGRV�FRPR�XQLGDGHV�
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(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

Gráficos de equação diferencial

8P�JUiILFR�GH�HTXDomR�GLIHUHQFLDO�p�XPD�HTXDomR�TXH�HQYROYH�XP�RX�PDLV�
GHULDWLYRV��8P�H[HPSOR�p�G\�GW� �W���\��

)LJXUD������-DQHOD�GH�JUiILFR�SDGUmR�H�SDUkPHWURV�GH�GHILQLomR�GH�JUiILFRV�SDUD�JUiILFRV�GH�HTXDo}HV�

GLIHUHQFLDLV

Figura 4-10: Exemplo de gráfico de equação diferencial

Parâmetros da janela do gráfico

+�9LHZ 2�LQWHUYDOR�KRUL]RQWDO�GH�DSUHVHQWDomR��FRP�R�YDORU�
KRUL]RQWDO�PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�
Pi[LPR�QR�VHJXQGR�FDPSR��

9�9LHZ 2�LQWHUYDOR�YHUWLFDO�GH�DSUHVHQWDomR��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

,QLW 2�YDORU�LQLFLDO�GD�YDULiYHO�LQGHSHQGHQWH���GHYH�
FRUUHVSRQGHU�DR�YDORU�LQLFLDO�GD�YDULiYHO�VROXomR��

)LQDO 2�YDORU�ILQDO�GD�YDULiYHO�LQGHSHQGHQWH�

,QLW�6ROQ 2�YDORU�LQLFLDO�GD�YDULiYHO�GH�VROXomR��

7RO 8PD�LQGLFDomR�GH�WROHUkQFLD�DFHLWiYHO��RX�VHMD��R�QtYHO�
DFHLWiYHO�GH�HUUR�DEVROXWR���2�YDORU�GHIDXOW�p���������

6WHS 2�WDPDQKR�GR�SDVVR�LQLFLDO�XWLOL]DGR�SDUD�FRPSXWDU�D�
VROXomR��
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Parâmetros de definição do gráfico

7\SH 2�WLSR�GR�JUiILFR�

a� 2�FDPSR�GDV�XQLGDGHV�GH�kQJXOR�LQGLFDP�DV�XQLGDGHV�HP�
TXH�RV�DUJXPHQWRV�DQJXODUHV�VmR�LQWHUSUHWDGRV��JUDXV��
UDGLDQRV�RX�JUDGRV�

) $�V��HTXDomR�}HV��TXH�YRFr�GHVHMD�SORWDU��2�GHIDXOW�VmR�
DV�HTXDo}HV�OLVWDGDV�QD�WHOD�3ORW�¥�'LIIHT��PDV�LVWR�Vy�
SRGH�VHU�DOWHUDGR�QR�IRUPXOiULR�GH�HQWUDGD�3ORW�6HWXS�

,QGHS 2�Q~PHUR�GD�YDULiYHO�LQGHSHQGHQWH�

6ROQ $�VROXomR�YDULiYHO�

+�9DU $�YDULiYHO�GHVHQKDGD�QR�HL[R�KRUL]RQWDO�

9�9DU $�YDULiYHO�GHVHQKDGD�QR�HL[R�YHUWLFDO�

6WLII 6HOHFLRQH�HVWH�FDPSR�SDUD�VHOHFLRQDU�R�VROXFLRQDGRU�
UtJLGR�

∂)∂\ $�GHULYDGD�SDUFLDO�HP�UHODomR�D�\�GD�H[SUHVVmR�HP�)�

∂)∂W $�GHULYDGD�SDUFLDO�HP�UHODomR�D�W�GD�H[SUHVVmR�HP�)�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�DV�PDUFDV�QR�
HL[R�KRUL]RQWDO��2�SDGUmR�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�FRQILJXUDomR�
QR�FDPSR�3L[HOV��YHMD�DEDL[R��

(VVH�FDPSR�Vy�HVWDUi�GLVSRQtYHO�VH�YRFr�WLYHU�RSWDGR�SRU�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�DV�PDUFDV�QR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��6H�
XQLGDGHV�RX�SL[HOV�VHUmR�XWLOL]DGRV�GHSHQGH�GD�
FRQILJXUDomR�QR�FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�RSWDGR�SRU�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

3L[HOV 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�D�GHILQLomR�GHIDXOW�¦�RV�
YDORUHV�QRV�FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�
FRPR�SL[HOV��6H�QmR�HVWLYHU�VHOHFLRQDGR��HVWHV�YDORUHV�VmR�
LQWHUSUHWDGRV�FRPR�XQLGDGHV�

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�
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Gráficos verdade

2V�JUiILFRV�YHUGDGH�DYDOLDP�DV�H[SUHVV}HV�TXH�IRUQHFHP�XP�UHVXOWDGR�
YHUGDGHLUR��RX�VHMD��TXDOTXHU�Q~PHUR�UHDO�GLIHUHQWH�GH�]HUR��RX�IDOVR��RX�
VHMD������1DV�FRRUGHQDGDV�GH�FDGD�SL[HO��R�SL[HO�p�DWLYDGR�VH�D�H[SUHVVmR�
IRU�YHUGDGHLUD�RX�SHUPDQHFH�LQDOWHUDGR�VH�D�H[SUHVVmR�IRU�IDOVD�

2�H[HPSOR�D�VHJXLU�p�XP�JUiILFR�GH� PRG��������

Figura 4-11: Janela de gráfico default e parâmetros de definição de gráfico para gráficos verdade

Figura 4-12: Exemplo de gráfico verdade

Parâmetros de janela de gráfico

+�9LHZ 2�LQWHUYDOR�GH�H[LELomR�KRUL]RQWDO��FRP�R�YDORU�KRUL]RQWDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�Pi[LPR�
QR�VHJXQGR�FDPSR�

9�9LHZ 2�LQWHUYDOR�GH�H[LELomR�YHUWLFDO��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

,QGHS�/RZ 2�PHQRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�TXHU�
SORWDU�

,QGHS�+LJK 2�PDLRU�YDORU�GD�YDULiYHO�LQGHSHQGHQWH�TXH�YRFr�TXHU�
SORWDU�

6WHS 'HWHUPLQD�D�UHVROXomR�GR�JUiILFR��e�D�GLVWkQFLD�
KRUL]RQWDO¦HP�XQLGDGHV�RX�SL[HOV¦HQWUH�GRLV�SRQWRV�
UHSUHVHQWDGRV��2V�PDLRUHV�SDVVRV�SURSRUFLRQDP�JUiILFRV�
PDLV�UiSLGRV��PDV�PRVWUDP�PHQRV�GHWDOKHV��2V�SDVVRV�
PHQRUHV�SURSRUFLRQDP�PDLV�GHWDOKHV��PDV�GHPRUDP�
PDLV�WHPSR�SDUD�GHVHQKDU��SDUD�JUiILFRV�YHUGDGH��R�
WDPDQKR�GR�SDVVR�GHIDXOW�p���SL[HO��9HMD�WDPEpP�3,;(/6�
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3L[HOV 4XDQGR�HVWH�FDPSR�HVWi�VHOHFLRQDGR��R�YDORU�67(3�
�SDVVR��p�PHGLGR�HP�SL[HOV��4XDQGR�QmR�HVWi�VHOHFLRQDGR�
¦�R�TXH�p�D�FRQILJXUDomR�SDGUmR�¦�R�YDORU�67(3�WDPEpP�
p�PHGLGR�HP�XQLGDGHV�

'HSQG�/RZ 2�PHQRU�YDORU�GD�YDULiYHO�GHSHQGHQWH�TXH�YRFr�TXHU�
SORWDU�

'HSQG�+LJK 2�PDLRU�YDORU�GD�YDULiYHO�GHSHQGHQWH�TXH�YRFr�TXHU�
SORWDU�

Parâmetros de definição de gráficos

7\SH 2�WLSR�GH�JUiILFR��RX�VHMD��YHUGDGH��

a� 2�FDPSR�GDV�XQLGDGHV�GH�kQJXOR�LQGLFD�DV�XQLGDGHV�HP�
TXH�GHYHP�VH�U�LQWHUSUHWDGRV�RV�DUJXPHQWRV�DQJXODUHV��
JUDXV��UDGLDQRV�RX�JUDGRV�

(4 $�HTXDomR�RX�OLVWD�GH�HTXDo}HV�TXH�YRFr�SUHWHQGH�SORWDU��
2�GHIDXOW�VmR�D�V��HTXDomR�}HV��DSUHVHQWDGD�V��QR�
IRUPXOiULR�GH�HQWUDGD�3ORW�)XQFWLRQV��3ORWDU�)XQo}HV���
PDV�SRGH�VHU�DOWHUDGR�QR�IRUPXOiULR�GH�HQWUDGD�3ORW�
6HWXS��&RQILJXUDomR�GR�*UiILFR��

,QGHS 2�QRPH�GD�YDULiYHO�LQGHSHQGHQWH���6HUi�UHSUHVHQWDGR�QR�
HL[R�KRUL]RQWDO�

'HSQG 2�QRPH�GD�YDULiYHO�GHSHQGHQWH��RX�VHJXQGD�YDULiYHO�
LQGHSHQGHQWH����6HUi�UHSUHVHQWDGR�QR�HL[R�YHUWLFDO�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�DV�PDUFDV�GR�
HL[R�KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�

9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�DV�PDUFDV�GR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�
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3L[HOV 4XDQGR�VHOHFLRQDGR�¦�TXH�p�D�GHILQLomR�GHIDXOW�¦�RV�
YDORUHV�QRV�FDPSRV�+�7LFN�H�9�7LFN�VHUmR�LQWHUSUHWDGRV�
FRPR�SL[HOV��&DVR�FRQWUiULR��HVWHV�YDORUHV�VHUmR�
LQWHUSUHWDGRV�FRPR�XQLGDGHV�

Gráficos de campo inclinado

8P�JUiILFR�GH�FDPSR�LQFOLQDGR�GHVHQKD�XPD�UHWtFXOD�GH�VHJPHQWRV�GH�
OLQKDV�FXMRV�GHFOLYHV�UHSUHVHQWDP�R�YDORU�GD�IXQomR�I�[�\��QRV�VHXV�
SRQWRV�FHQWUDLV��2V�JUiILFRV�GH�FDPSR�LQFOLQDGR�VmR�HVSHFLDOPHQWH�~WHLV�
SDUD�FRPSUHHQGHU�DQWLGHULYDGDV�H�VROXFLRQDU�HTXDo}HV�GLIHUHQFLDLV�

8P�JUiILFR�GH�FDPSR�LQFOLQDGR�SUHFLVD�GH�GXDV�HQWUDGDV�SDUD�JHUDU�XPD�
VDtGD��$�+3 ��*�XVD�XPD�JUDGH�GH�DPRVWUDJHP�ELGLPHQVLRQDO�GH�SRQWRV�
FXMDV�FRRUGHQDGDV�IRUQHFHP�DV�GXDV�HQWUDGDV�QHFHVViULDV��3RU�GHIDXOW��D�
JUDGH�GH�DPRVWUDJHP�p�FRPSRVWD�SRU����SRQWRV�����FROXQDV�SRU���OLQKDV�

2�H[HPSOR�D�VHJXLU�p�XP�JUiILFR�GH�FDPSR�LQFOLQDGR�GH� �

Figura 4-13: A janela de gráfico default e os parâmetros de definição de gráfico para gráficos de campo 
inclinado

Figura 4-14: Exemplo de gráfico de campo inclinado
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Parâmetros da janela do gráfico

;�/HIW��;�5LJKW 2�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�FRUUHVSRQGH�j�
SULPHLUD�YDULiYHO�LQGHSHQGHQWH��LQVHULGD�QR�FDPSR�
,QGHS��

<�1HDU��<�)DU 2�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO�FRUUHVSRQGH�j�
VHJXQGD�YDULiYHO�LQGHSHQGHQWH��LQVHULGD�QR�FDPSR�
'HSQG��

6WHS�,QGHS 2�Q~PHUR�GH�FROXQDV�QD�JUDGH�GH�DPRVWUDJHP�

6WHS�'HSQG 2�Q~PHUR�GH�OLQKDV�QD�JUDGH�GH�DPRVWUDJHP�

Parâmetros de definição do gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��FDPSR�LQFOLQDGR��

a� 2�FDPSR�GH�XQLGDGH�GRV�kQJXORV�LQGLFD�DV�XQLGDGHV�HP�
TXH�GHYHP�VHU�LQWHUSUHWDGRV�RV�DUJXPHQWRV�DQJXODUHV��
JUDXV��UDGLDQRV�RX�JUDGRV�

(4 $�HTXDomR�RX�D�OLVWD�GH�HTXDo}HV�TXH�YRFr�SUHWHQGH�
SORWDU�

,QGHS 2�QRPH�GH�XPD�GDV�YDULiYHLV�LQGHSHQGHQWHV�

'HSQG 2�QRPH�GD�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

Gráficos de tela de arame

8P�JUiILFR�GH�WHOD�GH�DUDPH�GHVHQKD�XP�JUiILFR�REOtTXR�HP���'�GH�XP�
PRGHOR�HP�WHOD�GH�DUDPH�GH�XPD�VXSHUItFLH�GHWHUPLQDGD�SRU�=� �)�[��\���
8P�H[HPSOR�p�]� �[��¥�[\��

2�JUiILFR�GHVHQKDGR�p�D�VXSHUItFLH�GR�PRGHOR�FRPR�YLVWD�GH�XP�SRQWR�
IDYRUiYHO�HVSHFLILFDGR��(VWH�SRQWR�p�FKDPDGR�GH�SRQWR�GH�YLVXDOL]DomR��
$�VXSHUItFLH�SORWDGD�HVWi�FRQWLGD�HP�XPD�UHJLmR�GR�HVSDoR�WULGLPHQVLRQDO�
¦�FKDPDGD�GH�YROXPH�GH�YLVXDOL]DomR�¦�GHWHUPLQDGD�SRU�LQWHUYDORV�HP�
FDGD�XP�GRV�WUrV�HL[RV�GH�FRRUGHQDGDV�

8P�JUiILFR�GH�WHOD�GH�DUDPH�QHFHVVLWD�GH�GXDV�HQWUDGDV�SDUD�JHUDU�XPD�
VDtGD��$�+3���*�XVD�XPD�JUDGH�GH�DPRVWUDJHP�GH�SRQWRV�ELGLPHQVLRQDLV��
FXMDV�FRRUGHQDGDV�IRUQHFHP�DV�GXDV�HQWUDGDV�QHFHVViULDV��3RU�GHIDXOW��D�
JUDGH�GH�DPRVWUDJHP�p�FRQVWLWXtGD�SRU����SRQWRV�����FROXQDV�SRU���OLQKDV�



Página 4-22 Plotagem de Gráficos

Pl
ot

ag
em

 d
e 

G
rá

fic
os

2�H[HPSOR�D�VHJXLU�p�XP�JUiILFR�GH�WHOD�GH�DUDPH�GH� �

Figura 4-15: Janela de gráfico default e parâmetros de definição de gráfico para gráficos de tela de arame

Figura 4-16: Exemplo de gráfico de tela de arame

Parâmetros da janela do gráfico
;�/HIW��;�5LJKW 2�LQWHUYDOR�GR�HL[R�[�¦�RX�ODUJXUD�¦�GR�YROXPH�GH�

YLVXDOL]DomR�

<�1HDU��<�)DU 2�LQWHUYDOR�GR�HL[R�\�¦�RX�SURIXQGLGDGH�¦�GR�YROXPH�GH�
YLVXDOL]DomR�

=�/RZ��=�+LJK 2�LQWHUYDOR�GR�HL[R�]�¦�RX�DOWXUD�¦�GR�YROXPH�GH�
YLVXDOL]DomR�

;( $�FRRUGHQDGD�[�GR�SRQWR�GH�YLVXDOL]DomR�

<( $�FRRUGHQDGD�\�GR�SRQWR�GH�YLVXDOL]DomR�

=( $�FRRUGHQDGD�]�GR�SRQWR�GH�YLVXDOL]DomR�

6WHS�,QGHS 2�Q~PHUR�GH�FROXQDV�GD�JUDGH�GH�DPRVWUDJHP�

6WHS�'HSQG 2�Q~PHUR�GH�OLQKDV�GD�JUDGH�GH�DPRVWUDJHP�

Parâmetros de definição de gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��WHOD�GH�DUDPH��

a� 2�FDPSR�GD�XQLGDGH�GRV�kQJXORV�LQGLFD�DV�XQLGDGHV�HP�
TXH�GHYHP�VHU�LQWHUSUHWDGRV�RV�DUJXPHQWRV�DQJXODUHV��
JUDXV��UDGLDQRV�RX�JUDGRV�

(4 $�HTXDomR�RX�OLVWD�GH�HTXDo}HV�TXH�YRFr�GHVHMD�SORWDU�

,QGHS 2�QRPH�GH�XPD�GDV�YDULiYHLV�LQGHSHQGHQWHV�

'HSQG 2�QRPH�GD�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

z x
3
y xy

3
–=



Plotagem de Gráficos Página 4-23

Plotagem
 de G

ráficos

Gráficos pseudocontorno

8P�JUiILFR�SVHXGRFRQWRUQR�p�FRPSRVWR�SRU�XPD�UHWtFXOD�GH�VHJPHQWRV�
GH�UHWD�WDQJHQWHV�DR�FRQWRUQR�GH�XPD�IXQomR��XPD�FXUYD�VDWLVID]HQGR�D�
)�[�\�� �FRQVWDQWH��

2V�JUiILFRV�GH�SVHXGRFRQWRUQR�SUHFLVDP�GH�GXDV�HQWUDGDV�SDUD�JHUDU�XPD�
VDtGD��$�+3 ��*�XVD�XPD�JUDGH�GH�DPRVWUDJHP�GH�SRQWRV�ELGLPHQVLRQDLV�
FXMDV�FRRUGHQDGDV�IRUQHFHP�DV�GXDV�HQWUDGDV�QHFHVViULDV��3RU�GHIDXOW��D�
JUDGH�GH�DPRVWUDJHP�p�FRPSRVWD�GH����SRQWRV�����FROXQDV�SRU���OLQKDV��
$R�SORWDU�XP�JUiILFR�GH�SVHXGRFRQWRUQR��D�+3 ��*�FDOFXOD�D�WDQJHQWH�HP�
FDGD�SRQWR�GD�JUDGH�GH�DPRVWUDJHP�

2�WLSR�GH�JUiILFR�SVHXGRFRQWRUQR�JHUD�XP�JUiILFR�GH�FRQWRUQR�UiSLGR��TXH�
SHUPLWH�D�YLVXDOL]DomR�GH�FXUYDV�LQWHJUDLV�VHP��QD�UHDOLGDGH��SORWi�ODV�

2�H[HPSOR�VHJXLQWH�p�XP�JUiILFR�SVHXGRFRQWRUQR�GH� �

Figura 4-17: Janela de gráfico default e parâmetros de definição de gráfico para gráficos pseudocontorno

Figura 4-18: Exemplo de gráfico pseudocontorno

Parâmetros da janela do gráfico

;�/HIW��;�5LJKW 2�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�FRUUHVSRQGHQWH�j�
SULPHLUD�YDULiYHO�LQGHSHQGHQWH��LQVHULGD�QR�FDPSR�6WHS�
,QGHS��

<�1HDU��<�)DU 2�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO�FRUUHVSRQGHQWH�j�
VHJXQGD�YDULiYHO�LQGHSHQGHQWH��LQVHULGD�QR�FDPSR�6WHS�
'HSQG��

6WHS�,QGHS 2�Q~PHUR�GH�FROXQDV�GD�JUDGH�GH�DPRVWUDJHP�

6WHS�'HSQG 2�Q~PHUR�GH�OLQKDV�GD�JUDGH�GH�DPRVWUDJHP�

z x
3
y xy

3
–=
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Parâmetros de definição de gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��SVHXGRFRQWRUQR��

a� 2�FDPSR�GDV�XQLGDGHV�GH�kQJXOR�LQGLFD�HP�TXH�XQLGDGHV�
RV�DUJXPHQWRV�DQJXODUHV�GHYHP�VHU�LQWHUSUHWDGRV��JUDXV��
UDGLDQRV�RX�JUDGRV�

(4 $�HTXDomR�RX�OLVWD�GH�HTXDo}HV�TXH�YRFr�GHVHMD�SORWDU�

,QGHS 2�QRPH�GH�XPD�GDV�YDULiYHLV�LQGHSHQGHQWHV�

'HSQG 2�QRPH�GD�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

Gráficos porção Y

2V�JUiILFRV�GH�3RUomR�<�GHVHQKDP�XPD�VpULH�GH�VHo}HV�FUX]DGDV�RX�
SRUo}HV�¦�WRGDV�SHUSHQGLFXODUHV�DR�HL[R�\�¦�GD�VXSHUItFLH�GHWHUPLQDGD�
SRU�XPD�IXQomR�HVSHFLILFDGD�

2V�JUiILFRV�GH�SRUomR�<�SUHFLVDP�GH�GXDV�HQWUDGDV�SDUD�JHUDU�XPD�VDtGD��
$�+3 ��*�XVD�XPD�JUDQGH�DPRVWUDJHP�GH�SRQWRV�FXMDV�FRRUGHQDGDV�
IRUQHFHP�DV�GXDV�HQWUDGDV�QHFHVViULDV��3RU�GHIDXOW��D�JUDGH�GH�
DPRVWUDJHP�FRQVLVWH�HP����SRQWRV�����FROXQDV�SRU���OLQKDV��$R�SORWDU�XP�
JUiILFR�3RUomR�<��D�+3 ��*�GHVHQKD�XPD�SRUomR�SDUD�FDGD�OLQKD�QD�JUDGH�
GH�DPRVWUDJHP�

'HSRLV�GH�WHU�FRQFOXtGR�R�GHVHQKR�GH�WRGDV�DV�SRUo}HV��D�+3 ��*�FULD�H�
H[HFXWD�XPD�DQLPDomR��FRP�XPD�SRUomR�SRU�IRWRJUDPD��,VVR�SHUPLWH�
YLVXDOL]DU�XPD�SRUomR�PRYHQGR�VH�SHOD�VXSHUItFLH�

2�H[HPSOR�D�VHJXLU�p�XP�JUiILFR�3RUomR�<�GH� �

Figura 4-19: Janela de gráfico default e parâmetros de definição de gráfico para gráficos Porção Y

Figura 4-20: Exemplo de gráfico Porção Y

z x
3
y xy
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Parâmetros da janela do gráfico

;�/HIW��;�5LJKW 2�LQWHUYDOR�GH�HL[R�[�¦�RX�ODUJXUD�¦�GR�YROXPH�GH�
YLVXDOL]DomR�

<�1HDU��<�)DU 2�LQWHUYDOR�GH�HL[R�\�¦�RX�SURIXQGLGDGH�¦�GR�YROXPH�GH�
YLVXDOL]DomR�

=�/RZ��=�+LJK 2�LQWHUYDOR�GH�HL[R�]�¦�RX�DOWXUD�¦�GR�YROXPH�GH�
YLVXDOL]DomR�

6WHS�,QGHS 2�Q~PHUR�GH�FROXQDV�QD�JUDGH�GH�DPRVWUDJHP�

6WHS�'HSQG 2�Q~PHUR�GH�OLQKDV�QD�JUDGH�GH�DPRVWUDJHP�

Parâmetros de definição do gráfico

7\SH 2�WLSR�GH�JUiILFRV��QHVWH�FDVR��3RUomR�<��

a� 2�FDPSR�GH�XQLGDGH�GRV�kQJXORV�LQGLFD�DV�XQLGDGHV�HP�
TXH�GHYHP�VHU�LQWHUSUHWDGRV�RV�DUJXPHQWRV�DQJXODUHV��
JUDXV��UDGLDQRV�RX�JUDGRV�

(4 $�H[SUHVVmR��HTXDomR�RX�IXQomR�TXH�YRFr�GHVHMD�SORWDU�

,QGHS 2�QRPH�GH�XPD�GDV�YDULiYHLV�LQGHSHQGHQWHV�

'HSQG 2�QRPH�GD�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

6DYH 4XDQGR�VHOHFLRQDGR��DV�VpULHV�GH�SRUo}HV�XVDGDV�QD
$QLPDWLRQ DQLPDomR�H�R�Q~PHUR�GH�SRUo}HV�VmR�LQVHULGRV�QR�

KLVWyULFR��4XDQGR�QmR�HVWLYHU�VHOHFLRQDGR��WRGDV�DV�
SRUo}HV��H[FHWR�D�DWXDO��VmR�H[FOXtGDV�TXDQGR�YRFr�VDL�GD�
MDQHOD�GR�JUiILFR�
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Gráficos grade

2V�JUiILFRV�GH�JUDGH�WUDQVIRUPDP�D�JUDGH�GH�DPRVWUDJHP�HVSHFLILFDGD�GH�
DFRUGR�FRP�XPD�IXQomR�GH�YDORU�FRPSOH[R��$V�FRRUGHQDGDV�GH�FDGD�
SRQWR�QD�JUDGH�GH�DPRVWUDJHP�VmR�DV�HQWUDGDV�SDUD�D�IXQomR�

2�H[HPSOR�D�VHJXLU�p�XP�JUiILFR�GH�VHQ��[��\���

Figura 4-21: Janela do gráfico default e parâmetros de definição do gráfico para gráficos grades 

Figura 4-22: Exemplo de gráfico grade

Parâmetros da janela do gráfico

;�/HIW��;�5LJKW 2�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�

<�1HDU��<�)DU 2�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO�

;;�/HIW�� 2�LQWHUYDOR�KRUL]RQWDO�GD�JUDGH�GH�DPRVWUDJHP�GH
;;�5LJKW HQWUDGD�FRUUHVSRQGHQWH�j�SULPHLUD�YDULiYHO�LQGHSHQGHQWH�

�LQVHULGR�QR�FDPSR�6WHS�,QGHS��

<<�1HDU�� 2�LQWHUYDOR�YHUWLFDO�GD�JUDGH�GH�DPRVWUDJHP�GH
<<�)DU HQWUDGD�FRUUHVSRQGHQWH�j�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

�LQVHULGR�QR�FDPSR�6WHS�'HSQG��

6WHS�,QGHS 2�Q~PHUR�GH�FROXQDV�QD�JUDGH�GH�DPRVWUDJHP�

6WHS�'HSQG 2�Q~PHUR�GH�OLQKDV�QD�JUDGH�GH�DPRVWUDJHP�
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Parâmetros de definição do gráfico

7\SH 2�WLSR�GR�JUiILFR��QHVWH�FDVR��JUDGH��

a� 2�FDPSR�GDV�XQLGDGHV�GH�kQJXOR�LQGLFD�HP�TXH�XQLGDGHV�
RV�kQJXORV�GHYHP�VHU�LQWHUSUHWDGRV��JUDXV��UDGLDQRV�RX�
JUDGRV�

(4 $�HTXDomR�RX�D�OLVWD�GH�HTXDo}HV�TXH�YRFr�GHVHMD�SORWDU�

,QGHS 2�QRPH�GH�XPD�GDV�YDULiYHLV�LQGHSHQGHQWHV�

'HSQG 2�QRPH�GD�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

Gráficos superfície paramétrica

2V�JUiILFRV�VXSHUItFLH�SDUDPpWULFDV�GHVHQKDP�XP�JUiILFR�FRP�YLVmR�
REOtTXD�HP���'�GH�XP�PRGHOR�GH�WHOD�GH�DUDPH�GH�XPD�VXSHUItFLH�
GHWHUPLQDGD�SRU�XPD�IXQomR�GH�YDORU�FRPSOH[R��(VWH�WLSR�GH�JUiILFR�
FRPELQD�R�PpWRGR�GH�PDSHDPHQWR�GH�FRRUGHQDGDV�GR�JUiILFR�GH�JUDGH�
�YHMD�D�SiJLQD�������FRP�GHVHQKR�WULGLPHQVLRQDO�HP�SHUVSHFWLYD�GH�
JUiILFRV�GH�WHOD�GH�DUDPH��YHMD�D�SiJLQD�������

2�H[HPSOR�D�VHJXLU�p�XP�JUiILFR�GH�VXSHUItFLH�SDUDPpWULFD�GH�[FRV�\�L���
[VLQ�\�M��[N�

Figura 4-23: Janela do gráfico default e os parâmetros de definição do gráfico para gráficos de superfície 
paramétrica

Figura 4-24: Exemplo de gráfico de superfície paramétrica
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Parâmetros da janela (1) do gráfico

;�/HIW��;�5LJKW 2�LQWHUYDOR�GR�HL[R�[��RX�VHMD��ODUJXUD��GR�YROXPH�GH�
YLVXDOL]DomR�

<�1HDU��<�)DU 2�LQWHUYDOR�GR�HL[R�\��RX�VHMD��SURIXQGLGDGH��GR�YROXPH�
GH�YLVXDOL]DomR�

=�/RZ��=�+LJK 2�LQWHUYDOR�GR�HL[R�]��RX�VHMD��DOWXUD��GR�YROXPH�GD�
YLVXDOL]DomR�

;( $�FRRUGHQDGD�[�GR�SRQWR�GH�YLVXDOL]DomR�

<( $�FRRUGHQDGD�\�GR�SRQWR�GH�YLVXDOL]DomR�

=( $�FRRUGHQDGD�]�GR�SRQWR�GH�YLVXDOL]DomR�

6WHS�,QGHS 2�Q~PHUR�GH�FROXQDV�QD�JUDGH�GH�DPRVWUDJHP�

6WHS�'HSQG 2�Q~PHUR�GH�OLQKDV�QD�JUDGH�GH�DPRVWUDJHP�

Parâmetros da janela (2) do gráfico

2V�SDUkPHWURV�D�VHJXLU�SRGHP�VHU�YLVXDOL]DGRV�H�GHILQLGRV�SUHVVLRQDQGR�
VH�;;<<��2V�FDPSRV�VXEVWLWXHP�RV�FDPSRV�=�/RZ��=�+LJK�H�DV�
FRRUGHQDGDV�GR�SRQWR�GH�YLVXDOL]DomR��3UHVVLRQH�;;<<�QRYDPHQWH�SDUD�
YROWDU�D�H[LELU�D�WHOD�GHIDXOW�3ORW�:LQGRZ��-DQHOD�GH�*UiILFR��

;;�/HIW�� 2�LQWHUYDOR�KRUL]RQWDO�GD�JUDGH�GH�DPRVWUDJHP�GH
;;�5LJKW HQWUDGD�FRUUHVSRQGHQWH�j�SULPHLUD�YDULiYHO�LQGHSHQGHQWH�

�LQVHULGR�QR�FDPSR�,QGHS��

<<�1HDU�� 2�LQWHUYDOR�YHUWLFDO�GD�JUDGH�GH�DPRVWUDJHP�GH
<<�)DU HQWUDGD�FRUUHVSRQGHQWH�j�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

�LQVHULGR�QR�FDPSR�'HSQG��

Parâmetros de definição do gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��VXSHUItFLH�SDUDPpWULFD��

a� 2�FDPSR�GH�XQLGDGHV�GH�kQJXOR�LQGLFD�DV�XQLGDGHV�HP�
TXH�RV�DUJXPHQWRV�DQJXODUHV�VmR�LQWHUSUHWDGRV��JUDXV��
UDGLDQRV�RX�JUDGRV�

(4 $�HTXDomR�RX�OLVWD�GH�HTXDo}HV�TXH�YRFr�GHVHMD�SORWDU�

,QGHS 2�QRPH�GH�XPD�GDV�YDULiYHLV�LQGHSHQGHQWHV�

'HSQG 2�QRPH�GD�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�
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Gráficos rápidos de 3-D

$V�IXQo}HV�WULGLPHQVLRQDLV�SDGUmR�SRGHP�VHU�SORWDGDV�XVDQGR�XP�WLSR�GH�
JUiILFR�UiSLGR�GH���'��

8P�JUiILFR�UiSLGR�GH���'�SUHFLVD�GH�GXDV�HQWUDGDV�SDUD�JHUDU�XPD�VDtGD��
$�+3 ��*�XWLOL]D�XPD�JUDGH�GH�DPRVWUDJHP�GH�SRQWRV�ELGLPHQVLRQDO�
FXMDV�FRRUGHQDGDV�IRUQHFHP�DV�GXDV�HQWUDGDV�H[LJLGDV��3RU�GHIDXOW��D�
JUDGH�GH�DPRVWUDJHP�p�FRPSRVWD�SRU����SRQWRV�����FROXQDV�SRU���OLQKDV��

$�VHJXLU�WHPRV�XP�H[HPSOR�GH�XP�JUiILFR�UiSLGR�GH���'�GH� �

Figura 4-25: Janela de gráfico default e parâmetros de definição de gráfico para gráficos rápidos de 3-D

Figura 4-26: Exemplo de gráfico rápido de 3-D

VRFr�SRGH�JLUDU�XP�JUiILFR�UiSLGR�GH���'�SUHVVLRQDQGR�DV�WHFODV�GH�VHWD�
RX�DV�WHFODV�i�H�l�

Parâmetros da janela do gráfico

;�/HIW��;�5LJKW 2�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�FRUUHVSRQGH�j�
SULPHLUD�YDULiYHO�LQGHSHQGHQWH��LQVHULGR�QR�FDPSR�
,QGHS��

<�1HDU��<�)DU 2�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO�FRUUHVSRQGH�j�
VHJXQGD�YDULiYHO�LQGHSHQGHQWH��LQVHULGR�QR�FDPSR�
'HSQG��

=�/RZ��=�+LJK 2�LQWHUYDOR�GR�HL[R�]�¦�RX�DOWXUD�¦�GR�YROXPH�GH�
YLVXDOL]DomR�

6WHS�,QGHS 2�Q~PHUR�GH�FROXQDV�QD�JUDGH�GH�DPRVWUDJHP�

6WHS�'HSQG 2�Q~PHUR�GH�OLQKDV�QD�JUDGH�GH�DPRVWUDJHP�

z x
2
y xy

3
–=
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Parâmetros de definição do gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR����'�UiSLGR��

a� 2�FDPSR�GDV�XQLGDGHV�GH�kQJXOR�LQGLFD�DV�XQLGDGHV�HP�
TXH�RV�DUJXPHQWRV�DQJXODUHV�VHUmR�LQWHUSUHWDGRV��JUDXV��
UDGLDQRV�RX�JUDGRV�

(4 $�HTXDomR�RX�D�OLVWD�GH�HTXDo}HV�TXH�YRFr�GHVHMD�SORWDU�

,QGHS 2�QRPH�GH�XPD�GDV�YDULiYHLV�LQGHSHQGHQWHV�

'HSQG 2�QRPH�GD�VHJXQGD�YDULiYHO�LQGHSHQGHQWH�

Gráficos estatísticos

9RFr�SRGH�FULDU�WUrV�WLSRV�GH�JUiILFRV�HVWDWtVWLFRV�

� JUiILFR�GLVSHUVmR

� JUiILFR�GH�EDUUD

� KLVWRJUDPD�

*UiILFRV�HVWDWtVWLFRV�VmR�GHVHQKDGRV�FRP�EDVH�HP�GDGRV�TXH�YRFr�
DUPD]HQRX�HP�XPD�PDWUL]�UHDO��8P�PRGR�UiSLGR�GH�LQVHULU�XPD�PDWUL]�p�
XVDQGR�R�0DWUL[�:ULWHU���2�0DWUL[�:ULWHU�p�GHVFULWR�QR�FDStWXOR����
§9HWRUHV��/LVWDV��$UUDQMRV�H�0DWUL]HV¨���(P�VHJXLGD��DUPD]HQH�D�PDWUL]�HP�
XPD�YDULiYHO�H�UHILUD�VH�D�HVWD�YDULiYHO�DR�SORWDU�RV�GDGRV�

$SHQDV�XPD�PDWUL]�GH�GDGRV�SRGH�VHU�SORWDGD�GH�FDGD�YH]��HPERUD�YRFr�
SRVVD�SORWDU�GLIHUHQWHV�PDWUL]HV�GH�GDGRV�FRQVHFXWLYDPHQWH�SDUD�
VREUHSRU�XP�JUiILFR�HVWDWtVWLFR�VREUH�RXWUR��

$�~OWLPD�PDWUL]�GH�GDGRV�XWLOL]DGD�SDUD�GHVHQKDU�XP�JUiILFR�HVWDWtVWLFR�p�
DUPD]HQDGD�HP�XPD�YDULiYHO�GH�VLVWHPD�HVSHFLDO�FKDPDGD�GH�VLJPD�GDWD�
�FKDPDGD�GH�∑'$7�QD�WHOD��
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Gráficos dispersão
8P�JUiILFR�GLVSHUVmR�PRVWUD�D�UHODomR�HQWUH�GXDV�YDULiYHLV�SORWDQGR�XP�
SRQWR�GH�FRRUGHQDGDV�[¥\�SDUD�FDGD�LWHP�HP�XPD�DPRVWUD��3DUD�YDULiYHLV�
TXH�VmR�HVWDWLVWLFDPHQWH�UHODFLRQDGDV��RV�SRQWRV�GHYHP�VH�DJUXSDU�DR�
ORQJR�GH�XPD�FXUYD�

Figura 4-27: Janela de gráfico default e parâmetros de definição de gráfico para gráficos de dispersão

Figura 4-28: Exemplo de gráfico de dispersão

Parâmetros da janela do gráfico

+�9LHZ 2�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO��FRP�R�YDORU�
KRUL]RQWDO�PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�
Pi[LPR�QR�VHJXQGR�FDPSR��

9�9LHZ 2�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

$XWR 5HGHILQH�R�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�SDUD�
DPSOLDU�R�YDORU�PtQLPR�H�R�YDORU�Pi[LPR�GD�YDULiYHO�QR�
SULPHLUR�FDPSR�&ROV�H�UHGHILQH�R�LQWHUYDOR�GH�
YLVXDOL]DomR�YHUWLFDO�SDUD�DPSOLDU�R�YDORU�PtQLPR�H�R�
YDORU�Pi[LPR�GD�YDULiYHO�QR�VHJXQGR�FDPSR�&ROV���2�
FDPSR�&ROV�p�H[LELGR�QD�SUy[LPD�VHomR��
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Parâmetros de definição do gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��GLVSHUVmR��

∑'$7 $�PDWUL]�GH�GDGRV�RX�R�QRPH�GD�PDWUL]�GH�GDGRV��
FRQWHQGR�RV�GDGRV�D�VHUHP�SORWDGRV�

2�QRPH�GH�XPD�PDWUL]�p�R�QRPH�TXH�YRFr�OKH�GHX�TXDQGR�
D�DUPD]HQRX�FRPR�XPD�YDULiYHO���9HMD�R�FDStWXOR����
§$UPD]HQDQGR�REMHWRV¨��SDUD�REWHU�LQIRUPDo}HV�VREUH�
FRPR�DUPD]HQDU�REMHWRV�QDV�YDULiYHLV���2�QRPH�GHYH�VHU�
LQVHULGR�HQWUH�DVSDV�VLPSOHV�

6H�YRFr�HVWLYHU�LQVHULQGR�D�PDWUL]�GH�GDGRV�GLUHWDPHQWH��
D�PDWUL]�LQWHLUD�H�FDGD�OLQKD�GD�PDWUL]�GHYHP�VHU�
FRORFDGDV�HQWUH�FROFKHWHV���9HMD�R�FDStWXOR����§9HWRUHV��
/LVWDV��$UUDQMRV�H�0DWUL]HV¨�SDUD�REWHU�LQIRUPDo}HV�VREUH�
FRPR�FULDU�PDWUL]HV��

&ROV $V�FROXQDV�GD�PDWUL]�GH�GDGRV�TXH�YRFr�GHVHMD�SORWDU��2�
SULPHLUR�FDPSR�LQGLFD�D�FROXQD�D�VHU�SORWDGD�QR�HL[R�
KRUL]RQWDO�H�R�VHJXQGR�FDPSR�LQGLFD�D�FROXQD�D�VHU�
SORWDGD�QR�HL[R�YHUWLFDO�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�DV�PDUFDV�QR�
HL[R�KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�

9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�DV�PDUFDV�QR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�GHILQLomR�QR�
FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

3L[HOV 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�R�GHIDXOW¦�RV�YDORUHV�QRV�
FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�FRPR�SL[HOV��
4XDQGR�QmR�VHOHFLRQDGR��HVWHV�YDORUHV�VmR�LQWHUSUHWDGRV�
FRPR�XQLGDGHV�

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�RV�
HL[RV�
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Gráficos de barra

8P�JUiILFR�GH�EDUUD�SURSRUFLRQD�XPD�UHSUHVHQWDomR�YLVXDO�GDV�JUDQGH]DV�
UHODWLYDV�GRV�YDORUHV�HP�XPD�FROXQD�HVSHFLILFDGD�GH�XPD�PDWUL]�GH�GDGRV�

Figura 4-29: Janela de gráfico default e parâmetros de definição de gráfico para gráficos de barras

Figura 4-30: Exemplo de gráfico de barras

Parâmetros de janela do gráfico

+�9LHZ 2�LQWHUYDOR�KRUL]RQWDO�GH�YLVXDOL]DomR��FRP�R�YDORU�
KRUL]RQWDO�PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�
Pi[LPR�QR�VHJXQGR�FDPSR��

9�9LHZ 2�LQWHUYDOR�YHUWLFDO�GH�YLVXDOL]DomR��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

%DU�:LGWK $�ODUJXUD�GH�FDGD�EDUUD��$�FRQILJXUDomR�GHIDXOW�p�XPD�
XQLGDGH�

$XWR 5HGHILQH�R�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�SDUD�
DMXVWDU�R�Q~PHUR�WRWDO�GH�HOHPHQWRV�QR�FDPSR�&RO�H�
UHGHILQH�R�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO�SDUD�DPSOLDU�
GR�YDORU�PtQLPR�SDUD�R�YDORU�Pi[LPR�GRV�HOHPHQWRV�QR�
FDPSR�&RO�

Parâmetros de definição do gráfico

7\SH 2�WLSR�GH�JUiILFR��QHVWH�FDVR��JUiILFR�GH�EDUUDV��

∑'$7 $�PDWUL]�GH�GDGRV�RX�R�QRPH�GD�PDWUL]�GH�GDGRV�TXH�
FRQWpP�RV�GDGRV�D�VHUHP�SORWDGRV�
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2�QRPH�GH�XPD�PDWUL]�p�R�QRPH�TXH�YRFr�OKH�IRUQHFHX�DR�
DUPD]HQi�OD�FRPR�XPD�YDULiYHO���9HMD�R�FDStWXOR����
§$UPD]HQDQGR�REMHWRV¨��SDUD�REWHU�LQIRUPDo}HV�VREUH�
FRPR�DUPD]HQDU�REMHWRV�QDV�YDULiYHLV���6H�YRFr�HVWLYHU�
LQVHULQGR�D�PDWUL]�GH�GDGRV�GLUHWDPHQWH��D�PDWUL]�LQWHLUD�
H�FDGD�OLQKD�GD�PDWUL]��GHYH�VHU�FRORFDGD�HQWUH�
SDUrQWHVHV���9HMD�R�FDStWXOR����§9HWRUHV��/LVWDV��$UUDQMRV�H�
0DWUL]HV�¨�SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�FULDU�
PDWUL]HV��

&RO $�FROXQD�GD�PDWUL]�GH�GDGRV�TXH�YRFr�TXHU�SORWDU�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�PDUFDV�QR�HL[R�
KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�FRQILJXUDomR�
QR�FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�RSWDGR�SRU�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

9�7LFN 2�Q~PHUR�GH�SL[HOV�RX�XQLGDGHV�HQWUH�PDUFDV�QR�HL[R�
YHUWLFDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�FRQILJXUDomR�
QR�FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�

3L[HOV 4XDQGR�VHOHFLRQDGR�¦�R�TXH�p�R�GHIDXOW�¦�RV�YDORUHV�QRV�
FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�FRPR�SL[HOV��
4XDQGR�QmR�HVWLYHU�VHOHFLRQDGR��HVWHV�YDORUHV�VmR�
LQWHUSUHWDGRV�FRPR�XQLGDGHV�

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�RSWDGR�SRU�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�
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Histogramas

8P�KLVWRJUDPD�p�XPD�UHSUHVHQWDomR�GH�XPD�GLVWULEXLomR�GH�IUHT�rQFLD��2�
FRPSULPHQWR�GH�FDGD�EDUUD�GH�XP�KLVWRJUDPD�LQGLFD�TXDQWRV�LWHQV�HVWmR�
LQFOXtGRV�QR�VHX�LQWHUYDOR�

Figura 4-31: Janela do gráfico default e parâmetros de definição do gráfico para histogramas

Figura 4-32: Exemplo de histograma

Parâmetros da janela do gráfico

+�9LHZ 2�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�FRP�R�YDORU�
KRUL]RQWDO�PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�KRUL]RQWDO�
Pi[LPR�QR�VHJXQGR�FDPSR��

9�9LHZ 2�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO��FRP�R�YDORU�YHUWLFDO�
PtQLPR�QR�SULPHLUR�FDPSR�H�R�YDORU�YHUWLFDO�Pi[LPR�QR�
VHJXQGR�FDPSR�

%DU�:LGWK $�ODUJXUD�GH�FDGD�EDUUD��2�GHIDXOW�p�XPD�XQLGDGH

$XWR 5HGHILQH�R�LQWHUYDOR�GH�YLVXDOL]DomR�KRUL]RQWDO�GR�YDORU�
PtQLPR�SDUD�R�YDORU�Pi[LPR�GRV�HOHPHQWRV�QR�FDPSR�
&RO�H�UHGHILQH�R�LQWHUYDOR�GH�YLVXDOL]DomR�YHUWLFDO�GR�]HUR�
DWp�R�Q~PHUR�WRWDO�GH�OLQKDV�QR�∑'$7�

Parâmetros de definição do gráfico

7\SH 2�WLSR�GH�JUiILFR�

∑'$7 $�PDWUL]�GH�GDGRV�RX�R�QRPH�GD�PDWUL]�GH�GDGRV�TXH�
FRQWpP�RV�GDGRV�D�VHUHP�SORWDGRV�

2�QRPH�GH�XPD�PDWUL]�p�R�QRPH�TXH�YRFr�IRUQHFHX�
TXDQGR�R�DUPD]HQRX�FRPR�XPD�YDULiYHO���9HMD�R�FDStWXOR�
���§$UPD]HQDQGR�REMHWRV¨�SDUD�REWHU�LQIRUPDo}HV�VREUH�
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FRPR�DUPD]HQDU�REMHWRV�QDV�YDULiYHLV���6H�YRFr�HVWLYHU�
LQVHULQGR�D�PDWUL]�GH�GDGRV�GLUHWDPHQWH��D�PDWUL]�LQWHLUD��
H�FDGD�OLQKD�GD�PDWUL]�GHYHP�VHU�LQVHULGDV�HQWUH�
FROFKHWHV���9HMD�R�FDStWXOR����§9HWRUHV��/LVWDV��$UUDQMRV�H�
0DWUL]HV¨�SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�FULDU�
PDWUL]HV��

&RO $�FROXQD�GD�PDWUL]�GH�GDGRV�TXH�YRFr�TXHU�SORWDU�

+�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�PDUFDV�QR�HL[R�
KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�FRQILJXUDomR�
QR�FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

9�7LFN 2�Q~PHUR�GH�XQLGDGHV��RX�SL[HOV��HQWUH�PDUFDV�QR�HL[R�
KRUL]RQWDO��2�GHIDXOW�p�XPD�PDUFD�D�FDGD����SL[HOV��$�
XWLOL]DomR�GH�XQLGDGHV�RX�SL[HOV�GHSHQGH�GD�FRQILJXUDomR�
QR�FDPSR�3L[HOV��YHMD�DEDL[R��

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�HL[RV�

3L[HOV 4XDQGR�HVWLYHU�VHOHFLRQDGR�¦�R�TXH�p�R�GHIDXOW�¦�RV�
YDORUHV�QRV�FDPSRV�+�7LFN�H�9�7LFN�VmR�LQWHUSUHWDGRV�
FRPR�SL[HOV��4XDQGR�QmR�HVWLYHU�VHOHFLRQDGR��HVWHV�
YDORUHV�VHUmR�LQWHUSUHWDGRV�FRPR�XQLGDGHV�

(VWH�FDPSR�Vy�HVWi�GLVSRQtYHO�VH�YRFr�WLYHU�HVFROKLGR�
H[LELU�RV�HL[RV��3UHVVLRQH�d�SDUD�LQFOXLU�RX�H[FOXLU�
HL[RV�



Plotagem de Gráficos Página 4-37

Plotagem
 de G

ráficos

Movimento do cursor
&RP�D�WHOD�GH�JUiILFR�H[LELGD��YRFr�SRGH�PRYHU�R�FXUVRU�HP�XPD�GDV�GXDV�
IRUPDV�

� PRGR�JUiILFR�SDGUmR

� PRGR�WUDoR�

Movimento padrão do cursor

1R�PRGR�JUiILFR�SDGUmR��R�FXUVRU�VH�PRYH�LQGHSHQGHQWH�GR�JUiILFR��,VWR�
p��SUHVVLRQDU�{��]���}� [�ID]�R�FXUVRU�VH�PRYHU�HP�SDUDOHOR�D�XP�HL[R�
QD�GLUHomR�LQGLFDGD�SHOD�WHFOD�

Traçando um gráfico

1R�PRGR�WUDoR��R�FXUVRU�VDOWD�GH�XP�SRQWR�SORWDGR�SDUD�RXWUR�DR�ORQJR�GD�
IXQomR�TXDQGR�YRFr�SUHVVLRQD�D�WHFOD�{�RX�}���2V�SRQWRV�TXH�VmR�
SORWDGRV�GHSHQGHP�GR�YDORU�GR�SDVVR�GHILQLGR�QR�IRUPXOiULR�GH�HQWUDGD�
3ORW�:LQGRZ��-DQHOD�GH�JUiILFR���

4XDQGR�PXLWDV�IXQo}HV�VmR�SORWDGDV��SUHVVLRQDU�]�RX [�PRYH�R�FXUVRU�
GH�XPD�IXQomR�SDUD�RXWUD�

2�PRGR�WUDoR�HVWi�GLVSRQtYHO�SDUD�JUiILFRV�GH�IXQomR��SRODU�RX�
SDUDPpWULFR��3DUD�DWLYDU�R�PRGR�WUDoR��SUHVVLRQH�75$&(�

1RUPDOPHQWH�YRFr�HVFROKH�R�PRGR�WUDoR�SDUD�GHWHUPLQDU�DV�FRRUGHQDGDV�
GRV�SRQWRV�SORWDGRV��FRPR�H[SOLFDGR�QD�SUy[LPD�VHomR���9RFr�WDPEpP�
SRGH�H[LELU�FRRUGHQDGDV�SORWDGDV�HP�XP�IRUPXOiULR�WDEXODU��)DoD�LVVR��
SUHVVLRQDQGR�<F TXDQGR�R�JUiILFR�QmR�HVWLYHU�H[LELGR��9HMD�§7DEHODV¨�
QD�SiJLQD������SDUD�REWHU�PDLV�LQIRUPDo}HV�

'HVDWLYH�R�PRGR�WUDoR�SUHVVLRQDQGR�75$&(�QRYDPHQWH���2�PRGR�WUDoR�p�
DXWRPDWLFDPHQWH�GHVDWLYDGR�VH�YRFr�HVFROKHU�XPD�IXQomR�=220�RX�RXWUD�
IXQomR�TXH�IDoD�R�JUiILFR�VHU�UHGHVHQKDGR��

Coordenadas do cursor

3DUD�H[LELU�DV�FRRUGHQDGDV�GR�FXUVRU��SUHVVLRQH�b�SDUD�VHOHFLRQDU��;��<���
2�PHQX�IRL�VXEVWLWXtGR�SHODV�FRRUGHQDGDV�GR�FXUVRU�

4XDQGR�YRFr�PRYH�R�FXUVRU��DV�FRRUGHQDGDV�GD�SRVLomR�DWXDO�GR�FXUVRU�
VmR�H[LELGDV��6H�YRFr�WLYHU�DWLYDGR�R�PRGR�WUDoR�DQWHV�GH�SUHVVLRQDU�b��
DV�FRRUGHQDGDV�GH�SRQWRV�SORWDGRV�FRQVHFXWLYRV�VmR�H[LELGDV�j�PHGLGD�
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TXH�YRFr�SUHVVLRQD�D�WHFOD�{�RX�}���2V�SRQWRV�SORWDGRV�VmR�SRQWRV�TXH�
FRUUHVSRQGHP�DRV�YDORUHV�GD�YDULiYHO�LQGHSHQGHQWH�FRPR�GHWHUPLQDGR�
SHOR�YDORU�GR�SDVVR��

1RWH�TXH�YRFr�QmR�SRGH�HVFROKHU�R�PRGR�WUDoR�HQTXDQWR�DV�FRRUGHQDGDV�
GR�FXUVRU�HVWLYHUHP�VHQGR�H[LELGDV��9RFr�GHYH�HVFROKHU�R�PRGR�WUDoR�
DQWHV�GH�RSWDU�SRU�H[LELU�DV�FRRUGHQDGDV�GR�FXUVRU�

3DUD�H[LELU�QRYDPHQWH�R�PHQX¦�RFXOWDQGR�DV�FRRUGHQDGDV�GR�FXUVRU¦
SUHVVLRQH�=���$V�WHFODV�=�H���SHUPLWHP�H[LELU�RX�RFXOWDU�R�PHQX�
UHVSHFWLYDPHQWH��7DPEpP�p�SRVVtYHO�UHH[LELU�R�PHQX�SUHVVLRQDQGR�XPD�
WHFOD�GH�IXQomR��

Aplicando zoom
$V�IXQo}HV�=220�SHUPLWHP�YHU�XPD�GHWHUPLQDGD�UHJLmR�GR�JUiILFR�HP�
PDLV�GHWDOKHV��DR�DSUR[LPDU��RX�ROKDU�SDUD�PDLV�iUHDV�GR�JUiILFR�GR�TXH�R�
TXH�HVWi�VHQGR�H[LELGR��DR�DIDVWDU��

Para aproximar
�� 3UHVVLRQH�=220��2�PHQX�=220�p�H[LELGR�

�� 3UHVVLRQH�=,1�SDUD�VHOHFLRQDU�=220�,1�

9RFr�WDPEpP�SRGH�DSUR[LPDU�XPD�iUHD�UHWDQJXODU�HVSHFtILFD�GH�XP�
JUiILFR��3DUD�HVSHFLILFDU�D�iUHD�

�� 3UHVVLRQH�=220��2�PHQX�=220�p�H[LELGR�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�SRVLFLRQDU�R�FXUVRU�QR�FDQWR�GD�iUHD�
UHWDQJXODU�TXH�YRFr�HVWHMD�DSUR[LPDU�

�� 3UHVVLRQH�%2;=�SDUD�VHOHFLRQDU�%2;�=220�

�� 3UHVVLRQH�DV�WHFODV�GH�VHWD�DSURSULDGDV�SDUD�FULDU�XPD�FDL[D�HP�WRUQR�
GD�iUHD�TXH�YRFr�GHVHMD�DSUR[LPDU�

�� 3UHVVLRQH�=220��$�FDOFXODGRUD�DSUR[LPD�D�iUHD�QD�FDL[D�

Para afastar
�� 3UHVVLRQH�=220��2�PHQX�=220�p�H[LELGR�

�� 3UHVVLRQH�=287�SDUD�VHOHFLRQDU�=220�287�
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Opções de zoom

9iULDV�RSo}HV�GH�]RRP�HVWmR�GLVSRQtYHLV�QR�PHQX�=220��3DUD�H[LELU�R�
PHQX�=220�GD�WHOD�GH�JUiILFR��SUHVVLRQH�=220��$V�SULQFLSDLV�RSo}HV�HVWmR�
GHILQLGDV�DEDL[R�

Definindo o fator de zoom

9RFr�SRGH�GHILQLU�R�IDWRU�GH�DSUR[LPDomR�RX�DIDVWDPHQWR�DOWHUDQGR�RV�
YDORUHV�QR�IRUPXOiULR�GH�HQWUDGD�=RRP��

�� 3UHVVLRQH�=)$&7�SDUD�VHOHFLRQDU�=220�)$&725�

�� $OWHUH�RV�YDORUHV�QRV�FDPSRV�+�)DFWRU�H�9�)DFWRU��

0DQWHQKD�RV�YDORUHV�LQVHULGRV�VH�TXLVHU�TXH�R�]RRP�VHMD�DSOLFDGR�
SURSRUFLRQDOPHQWH�QD�KRUL]RQWDO�H�QD�YHUWLFDO���9HMD�WDPEpP�
§)RUoDQGR�XP�]RRP�SURSRUFLRQDO¨�DEDL[R��

�� 6H�TXLVHU�DSOLFDU�R�]RRP�SDUD�FHQWUDOL]DU�D�SRVLomR�GR�VHX�FXUVRU��
VHOHFLRQH�R�FDPSR�5HFHQWHU�DW�&URVVKDLUV��&HQWUDOL]DU�GH�QRYR�QD�
UHWtFXOD��

�� 3UHVVLRQH�2.��

Forçando um zoom proporcional

3UHVVLRQH�=645�SDUD�VHOHFLRQDU�=220�648$5(��

2�JUiILFR�p�UHGHVHQKDGR�FRP�D�HVFDOD�YHUWLFDO�LJXDO�j�HVFDOD�KRUL]RQWDO�

Redefinindo o zoom default

3UHVVLRQH�=')/7�SDUD�VHOHFLRQDU�R�=220�'()$8/7��2�JUiILFR�p�UHGHVHQKDGR�
XVDQGR�RV�LQWHUYDORV�GH�H[LELomR�GHIDXOW�
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Analisando funções
$�+3 ��*�IRUQHFH�YiULDV�IHUUDPHQWDV�SDUD�DQDOLVDU�DV�SURSULHGDGHV�
PDWHPiWLFDV�GDV�IXQo}HV��3RU�H[HPSOR��YRFr�SRGH�FDOFXODU�UDt]HV��
H[WUHPRV��GHFOLYHV��iUHDV�H�SRQWRV�GH�LQWHUVHomR�GH�GRLV�JUiILFRV�

4XDQGR�WLYHU�SORWDGR�PDLV�GH�XPD�IXQomR��p�SUHFLVR�VHOHFLRQDU�SULPHLUR�D�
IXQomR�TXH�GHVHMD�DQDOLVDU��3RU�GHIDXOW��D�SULPHLUD�IXQomR�UHODFLRQDGD�QD�
WHOD�3ORW�)XQFWLRQV�p�D�IXQomR�VHOHFLRQDGD�

3DUD�VHOHFLRQDU�RXWUDV�IXQomR�SDUD�DQiOLVH�

�� 3UHVVLRQH�75$&(�SDUD�DWLYDU�R�PRGR�WUDoR���9HMD�§7UDoDQGR�XP�JUiILFR¨�
QD�SiJLQD�������

�� 3UHVVLRQH [�RX�]�DWp�R�FXUVRU�HVWDU�QD�IXQomR�TXH�YRFr�GHVHMD�
DQDOLVDU�

Lista de ferramentas de análise da função

$V�IHUUDPHQWDV�GLVFXWLGDV�DEDL[R�HVWmR�GLVSRQtYHLV�GR�VXEPHQX�
)81&7,216��GHVLJQDGR�)&1�QR�PHQX�3,&7��

�� 3UHVVLRQH�)&1�SDUD�H[LELU�R�PHQX�)81&7,216�

�� 3UHVVLRQH�D�WHFOD�GH�IXQomR�SDUD�D�IHUUDPHQWD�GH�DQiOLVH�GHVHMDGD�

4XDQGR�YRFr�HVFROKH�XPD�IHUUDPHQWD�GH�DQiOLVH�GH�IXQomR��R�PHQX�p�
RFXOWR�SDUD�GDU�HVSDoR�DR�UHVXOWDGR��3DUD�UHVWDXUDU�R�PHQX��SUHVVLRQH�
TXDOTXHU�XPD�GDV�WHFODV�GH�IXQomR��a�D�f�

Determinando raízes

8PD�UDL]�p�XP�SRQWR�RQGH�XP�JUiILFR�WRFD�RX�FUX]D�R�HL[R�GR�[��3DUD�
GHWHUPLQDU�D�UDL]�PDLV�SUy[LPD�GR�FXUVRU��SUHVVLRQH�5227�QR�PHQX�
)81&7,216�

6H�D�UDL]�HVWLYHU�GHQWUR�GD�iUHD�GH�H[LELomR��R�FXUVRU�PRYH�VH�SDUD�D�UDL]�H�
R�YDORU�GD�UDL]�p�H[LELGR�SUy[LPR�DR�FDQWR�LQIHULRU�HVTXHUGR�GD�WHOD��6H�D�
UDL]�QmR�HVWLYHU�GHQWUR�GD�iUHD�GH�H[LELomR��R�FXUVRU�SHUPDQHFH�RQGH�HVWi��
D�PHQVDJHP�2))�6&5((1�p�H[LELGD�UDSLGDPHQWH�H�R�YDORU�GD�UDL]�p�H[LELGR�
SUy[LPR�DR�FDQWR�LQIHULRU�HVTXHUGR�GD�WHOD�

9RFr�WDPEpP�SRGH�VHOHFLRQDU�RXWUD�IXQomR�SUHVVLRQDQGR�1;(4�
�HQFRQWUDGR�QD�VHJXQGD�SiJLQD�GR�PHQX�)81&7,21���1HVWH�FDVR��
QmR�p�SUHFLVR�HVWDU�QR�PRGR�WUDoR�
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6H�TXLVHU�GHWHUPLQDU�RXWUD�UDL]��PRYD�R�FXUVRU�SDUD�TXH�HOH�ILTXH�PDLV�
SUy[LPR�GHVWD�UDL]�GR�TXH�GH�TXDOTXHU�RXWUD�UDL]�DQWHV�GH�VHOHFLRQDU�5227�

$�PHQVDJHP�§&RQVWDQW"¨�DSDUHFH�QD�WHOD�VH�R�PHVPR�YDORU�WLYHU�VLGR�
FDOFXODGR�HP�FDGD�SRQWR�GR�H[HPSOR�

Determinando extremos

8P�H[WUHPR�p�XP�YDORU�Pi[LPR�RX�PtQLPR��3DUD�HQFRQWUDU�RV�H[WUHPRV�
PDLV�SUy[LPRV�GR�FXUVRU��VHOHFLRQH�(;75�QR�PHQX�)81&7,216�

6H�R�H[WUHPR�HVWLYHU�GHQWUR�GD�iUHD�GH�H[LELomR��R�FXUVRU�VH�PRYH�SDUD�R�
SRQWR�H�DV�FRRUGHQDGDV�[�H�\�GR�H[WUHPR�VmR�H[LELGDV�SUy[LPDV�GR�FDQWR�
LQIHULRU�HVTXHUGR�GD�WHOD��6H�R�H[WUHPR�QmR�HVWLYHU�GHQWUR�GD�iUHD�GH�
H[LELomR��R�FXUVRU�SHUPDQHFH�RQGH�HVWi��D�PHQVDJHP�2))�6&5((1�p�
EUHYHPHQWH�H[LELGD�H�DV�FRRUGHQDGDV�[�H�\�GR�H[WUHPR�VmR�H[LELGDV�QR�
FDQWR�LQIHULRU�HVTXHUGR�GD�WHOD�

6H�D�GHULYDGD�DOWHUDU�R�VLQDO�QR�H[WUHPR��D�PHQVDJHP�§6LJQ�5HYHUVDO¨�
�,QYHUVmR�GH�6LQDO��DSDUHFHUi�EUHYHPHQWH�QD�WHOD�DQWHV�GDV�FRRUGHQDGDV�
VHUHP�H[LELGDV�

Determinando declives

$�IHUUDPHQWD�GH�GHFOLYH�H[LEH�R�GHFOLYH�GD�IXQomR�QR�YDORU�[�GR�FXUVRU�H�
PRYH�R�FXUVRU�SDUD�R�SRQWR�QD�IXQomR�HP�TXH�R�GHFOLYH�IRL�FDOFXODGR��3DUD�
GHWHUPLQDU�R�GHFOLYH��SUHVVLRQH�6/23(�QR�PHQX�)81&7,216�

6H�R�SRQWR�QmR�HVWLYHU�GHQWUR�GD�iUHD�GH�H[LELomR��R�FXUVRU�SHUPDQHFHUi�
RQGH�HVWi��D�PHQVDJHP�2))�6&5((1�VHUi�EUHYHPHQWH�H[LELGD�H�R�GHFOLYH�
GR�SRQWR�p�H[LELGR�SUy[LPR�DR�FDQWR�LQIHULRU�HVTXHUGR�GD�WHOD�

Determinando áreas

$�IHUUDPHQWD�GH�iUHD�H[LEH�D�iUHD�HQWUH�XPD�FXUYD�H�R�HL[R�[�HQWUH�RV�GRLV�
YDORUHV�[�TXH�YRFr�VHOHFLRQRX��

�� 0RYD�R�FXUVRU�SDUD�TXH�HOH�ILTXH�VREUH�R�JUiILFR�QR�ILQDO�GD�iUHD�TXH�
YRFr�GHVHMD�FDOFXODU�

�� 3UHVVLRQH���

�� 0RYD�R�FXUVRU�DWp�HOH�HVWDU�VREUH�R�JUiILFR�QD�RXWUD�H[WUHPLGDGH�GD�
iUHD�TXH�YRFr�GHVHMD�FDOFXODU�

�� 3UHVVLRQH�$5($�QR�PHQX�)81&7,216�

$�iUHD�p�H[LELGD�SUy[LPD�DR�FDQWR�LQIHULRU�HVTXHUGR�GD�WHOD�
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Determinando interseções

$�IHUUDPHQWD�LQWHUVHomR�H[LEH�DV�FRRUGHQDGDV�GD�LQWHUVHomR�HQWUH�GXDV�
IXQo}HV�RX�HQWUH�XPD�IXQomR�H�R�HL[R�[�

$�IHUUDPHQWD�GH�LQWHUVHomR�GHWHUPLQD�D�LQWHUVHomR�GD�IXQomR�VHOHFLRQDGD�
DWXDOPHQWH�H�D�IXQomR�TXH�D�VHJXH�QD�WHOD�3ORW�)XQFWLRQV��3ORWDU�
)XQo}HV���6H�WLYHU�PDLV�GH�GXDV�IXQo}HV�SORWDGDV��YRFr�SRGH�SUHFLVDU�
VHOHFLRQDU�RXWUD�IXQomR�RX�DOWHUDU�D�RUGHP�GDV�IXQo}HV�UHODFLRQDGDV�QD�
WHOD�3ORW�)XQFWLRQ���9RFr�SRGH�DOWHUDU�D�RUGHP�GDV�IXQo}HV�OLVWDGDV�
SUHVVLRQDQGR�029(↓�RX�029(↑��QD�VHJXQGD�SiJLQD�GR�PHQX�GH�WHFODV�GH�
IXQomR�QD�WHOD�3ORW�)XQFWLRQ��

6H�DV�GXDV�IXQo}HV�IRUHP�LQWHUFHSWDGDV�HP�PDLV�GH�XP�SRQWR��R�UHVXOWDGR�
VmR�FRRUGHQDGDV�GD�LQWHUVHomR�PDLV�SUy[LPD�SDUD�R�FXUVRU��6H�DSHQDV�
XPD�IXQomR�IRU�SORWDGD��R�UHVXOWDGR�VmR�DV�FRRUGHQDGDV�GD�LQWHUVHomR�GD�
IXQomR�H�GR�HL[R�[�

3DUD�GHWHUPLQDU�D�LQWHUVHomR��SUHVVLRQH�,17(5�QR�PHQX�)81&7,216�

6H�D�LQWHUVHomR�HVWLYHU�GHQWUR�GD�iUHD�GH�H[LELomR��R�FXUVRU�PRYH�VH�SDUD�
D�LQWHUVHomR�H�DV�FRRUGHQDGDV�GD�LQWHUVHomR�VmR�H[LELGDV�SUy[LPDV�DR�
FDQWR�LQIHULRU�HVTXHUGR�GD�WHOD�

6H�D�LQWHUVHomR�QmR�HVWLYHU�GHQWUR�GD�iUHD�GH�H[LELomR��R�FXUVRU�
SHUPDQHFH�RQGH�HVWi��D�PHQVDJHP�2))�6&5((1�p�H[LELGD�UDSLGDPHQWH�H�DV�
FRRUGHQDGDV�GD�LQWHUVHomR�VmR�H[LELGDV�SUy[LPDV�GR�FDQWR�LQIHULRU�
HVTXHUGR�GD�WHOD�

Tabelas
6H�WLYHU�HVFROKLGR�H[LELU�DV�FRRUGHQDGDV�GR�FXUVRU�QR�PRGR�WUDoR��YRFr�
SRGH�OHU�DV�FRRUGHQDGDV�GH�SRQWRV�FRQVHFXWLYRV�SORWDGRV�SUHVVLRQDQGR�D�
WHFOD�}�RX {��,VWR�p�H[SOLFDGR�HP�§0RYLPHQWR�GR�FXUVRU¨�QD�SiJLQD������

9RFr�WDPEpP�SRGH�H[LELU�DV�FRRUGHQDGDV�GH�SRQWRV�SORWDGRV�HP�IRUPD�
WDEXODU��$�IXQomR�7DEHODV�¦�VHOHFLRQDGD�SUHVVLRQDQGR�VH�< F ¦�
PRVWUD�R�YDORU�GD�YDULiYHO�GHSHQGHQWH�SDUD�FDGD�YDORU�GD�YDULiYHO�
LQGHSHQGHQWH�QR�LQWHUYDOR�HVSHFLILFDGR�QR�IRUPXOiULR�GH�HQWUDGD�3ORW�
:LQGRZ��2V�YDORUHV�GD�YDULiYHO�LQGHSHQGHQWH�VmR�UHODFLRQDGRV�HP�
LQFUHPHQWRV�GHWHUPLQDGRV�SHOR�YDORU�GR�SDVVR��WDPEpP�HVSHFLILFDGR�QR�
IRUPXOiULR�GH�HQWUDGD�3ORW�:LQGRZ��

6H�YRFr�WLYHU�SORWDGR�PDLV�GH�XPD�IXQomR��RV�YDORUHV�GD�YDULiYHO�
LQGHSHQGHQWH�SDUD�FDGD�IXQomR�VmR�IRUQHFLGRV��HP�FROXQDV�VHSDUDGDV�
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Personalizando valores de tabela

2V�YDORUHV�GHIDXOW�SDUD�D�YDULiYHO�LQGHSHQGHQWH�VmR�GHGX]LGRV�GRV�
SDUkPHWURV�QR�IRUPXOiULR�GH�HQWUDGD�3ORW�:LQGRZ��9RFr�SRGH�VXEVWLWXLU�
HVWHV�YDORUHV�GHIDXOWV�HVSHFLILFDQGR�XP�YDORU�LQLFLDO�H�XP�LQFUHPHQWR�GH�
SDVVR�GLIHUHQWHV�

3DUD�DOWHUDU�RV�YDORUHV�GHIDXOW�GD�WDEHOD�

�� 3UHVVLRQH�< E�SDUD�VHOHFLRQDU�7$%/(�6(783�

2�IRUPXOiULR�GH�HQWUDGD�7DEOH�6HWXS�p�H[LELGR�

�� 3DUD�TXH�D�FDOFXODGRUD�JHUH�DXWRPDWLFDPHQWH�DV�VpULHV�GH�YDORUHV�SDUD�
D�YDULiYHO�LQGHSHQGHQWH��HVSHFLILTXH�XP�YDORU�LQLFLDO�H�XP�LQFUHPHQWR�
GLIHUHQWH�

�� 6H�YRFr�TXLVHU�HVSHFLILFDU�YDORUHV�SDUD�D�YDULiYHO�LQGHSHQGHQWH��
HVFROKD�%8,/'�<285�2:1��&RQVWUXLU�VXD�SUySULD��HP�YH]�GH�$8720$7,&�
�DXWRPiWLFD��FRPR�WLSR�GH�WDEHOD�

�� 3UHVVLRQH�< F�SDUD�VHOHFLRQDU�7$%/(�

6H�YRFr�HVFROKHU�XPD�WDEHOD�DXWRPiWLFD��RV�YDORUHV�GD�WDEHOD�VmR�
UHGHVHQKDGRV�GH�DFRUGR�FRP�RV�YDORUHV�GH�LQtFLR�H�RV�YDORUHV�GH�SDVVR�
TXH�YRFr�HVSHFLILFRX�

6H�YRFr�RSWDU�SRU�FRQVWUXLU�VXD�SUySULD�WDEHOD��RV�YDORUHV�DQWHULRUHV�
VHUmR�H[LELGRV��3UHVVLRQH�> ��SDUD�OLPSDU�HVWHV�YDORUHV�H��HP�
VHJXLGD��LQVLUD�RV�YDORUHV�QD�FROXQD�GH�YDULiYHO�LQGHSHQGHQWH�� �
PHGLGD�HP�TXH�YRFr�LQVHUH�RV�YDORUHV��RV�YDORUHV�FRUUHVSRQGHQWHV�
SDUD�DV�YDULiYHLV�GHSHQGHQWHV�VmR�H[LELGDV�

Variáveis de tabela e gráfico especiais
7RGDV�DV�LQIRUPDo}HV�VREUH�XP�JUiILFR�VmR�DXWRPDWLFDPHQWH�
DUPD]HQDGDV�HP�XP�FRQMXQWR�GH�YDULiYHLV�UHVHUYDGDV�jV�TXDLV�YRFr�WHP�
DFHVVR�GLUHWR��(VVDV�YDULiYHLV�VmR�GHVLJQDGDV�FRPR�(4��∑'$7��33$5��
93$5��∑3$5�H�=3$5��'D�PHVPD�IRUPD��DV�LQIRUPDo}HV�UHIHUHQWHV�jV�
WDEHODV�VmR�DXWRPDWLFDPHQWH�DUPD]HQDGDV�HP�73$5�

(PERUD�HVWDV�YDULiYHLV�VHMDP�UHVHUYDGDV�¦�R�TXH�VLJQLILFD�TXH�QmR�
GHYHUi�XWLOL]i�ODV�FRPR�QRPH�GRV�REMHWRV�TXH�FULDU¦YRFr�SRGH�WHU�
GLIHUHQWHV�YHUV}HV�GHVWDV�YDULiYHLV��FRQWDQWR�TXH�FDGD�YHUVmR�HVWHMD�HP�
XP�GLUHWyULR�VHSDUDGR��
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EQ

(4�FRQWpP�D�HTXDomR�DWXDO�RX�R�QRPH�GD�YDULiYHO�FRQWHQGR�D�HTXDomR�
DWXDO��(VSHFLILFDPHQWH��(4�SRGH�FRQWHU�

� 8P�REMHWR�DOJpEULFR�H[FOXVLYR�RX�R�QRPH�GH�XPD�YDULiYHO�FRQWHQGR�
XP�REMHWR�DOJpEULFR�H[FOXVLYR�

� 8P�Q~PHUR�UHDO�¦�RX�R�Q~PHUR�FRPSOH[R�QR�FDVR�GH�XP�JUiILFR�
SDUDPpWULFR�¦�RX�R�QRPH�GH�XPD�YDULiYHO�FRQWHQGR�XP�Q~PHUR�UHDO�
RX�FRPSOH[R�

� 8P�SURJUDPD�TXH�QmR�QHFHVVLWD�GH�SDUkPHWURV�H�IRUQHFH�H[DWDPHQWH�
XP�UHVXOWDGR�RX�R�QRPH�GH�XPD�YDULiYHO�TXH�FRQWpP�HVWH�SURJUDPD�

� 8PD�OLVWD�TXH�FRQWpP�TXDOTXHU�FRPELQDomR�GHVWDV�SRVVLELOLGDGHV�

∑DAT

∑'$7�FRQWpP�D�PDWUL]�GH�GDGRV�DWXDO�SDUD�JUiILFRV�HVWDWtVWLFRV�RX�R�QRPH�
GD�YDULiYHO�TXH�FRQWpP�D�PDWUL]�GH�GDGRV��e�R�HTXLYDOHQWH�j�(4�TXDQGR�
YRFr�HVWi�SORWDQGR�XP�JUiILFR�GH�GLVSHUVmR��XP�JUiILFR�GH�EDUUDV�RX�XP�
KLVWRJUDPD�

PPAR

33$5�DUPD]HQD�D�MDQHOD�GH�JUiILFR�H�RV�SDUkPHWURV�GH�GHILQLomR�GH�
JUiILFR�QmR�HVWDWtVWLFRV��(OH�p�H[LELGR�FRPR�XPD�OLVWD��(P�JHUDO��RV�
REMHWRV�QHVWD�OLVWD�VmR�

^��[PtQ��\PtQ����[Pi[��\Pi[���YDULiYHO�LQGHSHQGHQWH��UHVROXomR�
�FRRUGHQDGDV�GH�HL[RV�LQWHUVHomR���WLSR�GH�JUiILFR��YDULiYHO�GHSHQGHQWH�`

2V�YDORUHV�QD�OLVWD�YDULDP�FRQIRUPH�R�WLSR�GR�JUiILFR��(OHV�VmR�RV�
SDUkPHWURV�HQFRQWUDGRV�QRV�IRUPXOiULRV�GH�HQWUDGD�3ORW�:LQGRZ�H�3ORW�
6HWXS�SDUD�R�WLSR�GH�JUiILFR�HP�SDUWLFXODU�

VPAR

2�93$5�DUPD]HQD�R�YROXPH�GH�YLVXDOL]DomR��R�SRQWR�GH�YLVXDOL]DomR�H�RV�
SDUkPHWURV�GH�GHQVLGDGH�GR�JUiILFR�SDUD�JUiILFRV�GH���'��(OH�p�H[LELGR�
FRPR�XPD�OLVWD��(P�JHUDO��RV�REMHWRV�QHVWD�OLVWD�VmR�

^�[HVTXHUGD��[GLUHLWD��\SUy[LPR��\EDL[R��]EDL[R��]DOWR��[[HVTXHUGR��[[GLUHLWR��
\\HVTXHUGR��\\GLUHLWR��[SRQWR�GH�YLVXDOL]DomR��\SRQWR�GH�YLVXDOL]DomR��]SRQWR�GH�

H[LELomR��FROXQDV�GD�JUDGH��OLQKDV�GD�JUDGH�`
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∑PAR

∑3$5�DUPD]HQD�D�MDQHOD�GH�JUiILFR�H�RV�SDUkPHWURV�GH�GHILQLomR�GH�
JUiILFR�SDUD�JUiILFRV�HVWDWtVWLFRV���/HLD�GD�SiJLQD������j�SiJLQD������SDUD�
REWHU�LQIRUPDo}H�VREUH�HVWHV�SDUkPHWURV��

ZPAR

=3$5�DUPD]HQD�DV�LQIRUPDo}HV�GH�]RRP��(OH�p�H[LELGR�FRPR�XPD�OLVWD��
FRP�RV�VHJXLQWHV�SDUkPHWURV�FRPR�HOHPHQWRV�

^�HVFDOD�KRUL]RQWDO��HVFDOD�YHUWLFDO��VLQDOL]DGRU�PDLV�UHFHQWH`

(VWHV�FDPSRV�VmR�GHVFULWRV�HP�§'HILQLQGR�R�IDWRU�GH�]RRP¨�QD�SiJLQD���
����(P�DOJXQV�FDVRV��D�OLVWD�LQFOXLUi�D�YDULiYHO�33$5�FRPR�XP�HOHPHQWR�
ILQDO�

TPAR

73$5�DUPD]HQD�RV�SDUkPHWURV�GH�GHILQLomR�GH�WDEHOD��(ODV�VmR�

^�YDORU�LQLFLDO��SDVVR��IRUPDWR�GH�WDEHOD��IDWRU�GH�]RRP��WDPDQKR�GH�
IRQWH��QRPH�GH�DUTXLYR�`
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Capítulo 5

Trabalhando com Expressões

Índice

&RQILJXUDQGR�D�&$6����������������������������������������������������������������

2SomR�1XPHULF��1XPpULFR�����������������������������������������������

2SomR�$SSUR[��$SUR[LPDGR� �������������������������������������������

2XWUDV�RSo}HV ���������������������������������������������������������������������

8VDQGR�VLVWHPD�DOJpEULFR�GR�FRPSXWDGRU ��������������������������

7UDEDOKDQGR�D�SDUWLU�GD�OLQKD�GH�FRPDQGR ���������������������

7UDEDOKDQGR�QR�(TXDWLRQ�:ULWHU ��������������������������������������

(IHWXDQGR�VXEVWLWXLo}HV��������������������������������������������������������

'HVHQYROYHQGR�H�IDWRUDQGR ��������������������������������������������������

'HVHQYROYHQGR�H[SUHVV}HV ����������������������������������������������

)DWRUDQGR�H[SUHVV}HV�������������������������������������������������������

([SUHVV}HV�H[SRQHQFLDLV�H�WULJRQRPpWULFDV �����������������

&RPDQGRV�GH�FiOFXOR�������������������������������������������������������������

([HPSOR������������������������������������������������������������������������������

'LIHUHQFLDQGR�XPD�H[SUHVVmR�SDVVR�D�SDVVR���������������������

'HILQLQGR�R�PRGR�SDVVR�D�SDVVR �������������������������������������

(IHWXDQGR�RSHUDo}HV�SDVVR�D�SDVVR �������������������������������

([HPSOR�SDVVR�D�SDVVR�����������������������������������������������������
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Introdução
(VWH�FDStWXOR�H[SOLFD�FRPR�XWLOL]DU�DV�SULQFLSDLV�IXQo}HV�GR�VLVWHPD�
DOJpEULFR�GR�FRPSXWDGRU�GD�+3 ��*�SDUD�WUDEDOKDU�FRP�H[SUHVV}HV��

(OH�GHVFUHYH�FRPR�

� IDWRUDU��H[SDQGLU�H�VLPSOLILFDU�H[SUHVV}HV

� XVDU�DV�IXQo}HV�GH�FiOFXOR�SDUD�HIHWXDU�GLIHUHQFLDo}HV�H�LQWHJUDo}HV

� HIHWXDU�XPD�GLIHUHQFLDomR�QR�PRGR�SDVVR�D�SDVVR��

9RFr�SRGH�XVDU�R�(TXDWLRQ�:ULWHU�RX�D�OLQKD�GH�FRPDQGR�SDUD�FULDU�H�
HGLWDU�H[SUHVV}HV��2V�H[HPSORV�GHVWH�FDStWXOR�QmR�H[SOLFDP�FRPR�FULDU�
DV�H[SUHVV}HV��9HMD�R�FDStWXOR����§2SHUDo}HV�%iVLFDV¨�H�R�FDStWXOR���
§&ULDQGR�H�(GLWDQGR�([SUHVV}HV¨�SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�
ID]HU�LVWR�

Configurando a CAS
$�+3���*�WHP�H[FHOHQWHV�UHFXUVRV�VLPEyOLFRV��(OD�SRGH�IRUQHFHU�VROXo}HV�
QXPpULFDV�RX�VLPEyOLFDV�DRV�SUREOHPDV�TXH�HQYROYHP�REMHWRV�DOJpEULFRV��
9RFr�SRGH�XWLOL]DU�R�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV��0RGRV�GD�&$6��
SDUD�GHILQLU�FRPR�D�+3 ��*�HIHWXD�RV�FiOFXORV�H�FRPR�HOD�UHDOL]D�
RSHUDo}HV�VLPEyOLFDV�

3DUD�FRQILJXUDU�D�&$6�

�� 3UHVVLRQH�h�SDUD�H[LELU�R�IRUPXOiULR�GH�
HQWUDGD�&DOFXODWRU�0RGHV�H�SUHVVLRQH�&$6��
2�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV�p�
H[LELGR�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�QDYHJDU�HQWUH�DV�
RSo}HV��

� 3DUD�DV�RSo}HV�TXH�H[LJLUHP�XP�YDORU��LQVHULUD�R�YDORU�H�SUHVVLRQH�
2.�SDUD�DSOLFi�OR�j�RSomR�

� 3DUD�VHOHFLRQDU�RX�GHVVHOHFLRQDU�DV�RXWUDV�RSo}HV��SUHVVLRQH�&+.�

�� 4XDQGR�WLYHU�FRQILJXUDGR�RV�PRGRV�&$6��SUHVVLRQH�2.�GXDV�YH]HV�SDUD�
YROWDU�DR�PRGR�GH�WHOD�GHIDXOW�

1R�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV��GXDV�GHILQLo}HV�SULQFLSDLV�
GHWHUPLQDP�FRPR�D�+3 ��*�HIHWXD�VROXo}HV�VLPEyOLFDV��(VWDV�GHILQLo}HV�
VmR�D�RSomR�1XPHULF��1XPpULFD��H�$SSUR[��$SUR[���
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Opção Numeric (Numérico)

4XDQGR�D�RSomR�1XPHULF�p�VHOHFLRQDGD��D�FDOFXODGRUD�UHWRUQD�DSHQDV�
VROXo}HV�QXPpULFDV�SDUD�RV�FiOFXORV��&DVR�FRQWUiULR��D�FDOFXODGRUD�
UHWRUQD�VROXo}HV�VLPEyOLFDV��

&RP�D�RSomR�QXPpULFD�VHOHFLRQDGD��TXDOTXHU�YDULiYHO�FRQWLGD�HP�XP�
FiOFXOR�GHYHUi�HVWDU�QR�FDPLQKR�DWXDO�H�FRQWHU�XP�YDORU�QXPpULFR��6H�LVWR�
QmR�RFRUUHU��D�FDOFXODGRUD�JHUDUi�XP�HUUR��7RGD�FRQVWDQWH�FRP�XP�YDORU�
QXPpULFR�DSUR[LPDGR��FRPR�π��p�FDOFXODGD�H�R�YDORU�DSUR[LPDGR�
VXEVWLWXtGR�QR�FiOFXOR�

3RU�H[HPSOR��FRQVLGHUDQGR�R�FiOFXOR�SIN(2*π*X + 3*π*X)
� 6H�D�RSomR�1XPHULF�HVWLYHU�VHOHFLRQDGD�H�XP�YDORU�QXPpULFR�GH�;�

HVWLYHU�DUPD]HQDGR�QR�FDPLQKR�DWXDO��D�FDOFXODGRUD�UHWRUQD�D�UHVSRVWD�
DSUR[LPDGD��FRP�SUHFLVmR�GH����FDVDV�GHFLPDLV��2X�VHMD��HOD�VXEVWLWXL�
R�YDORU�QXPpULFR�GH�;�H�XP�YDORU�DSUR[LPDGR�SDUD�π�QD�HTXDomR�

� 6H�D�RSomR�1XPHULF�HVWLYHU�GHILQLGD�H�QmR�KRXYHU�XP�YDORU�QXPpULFR�
SDUD�;�DUPD]HQDGR�QR�FDPLQKR�DWXDO��D�FDOFXODGRUD�UHWRUQD�XP�HUUR��

� 6H�D�RSomR�1XPHULF�QmR�HVWLYHU�VHOHFLRQDGD�H�QHQKXP�YDORU�SDUD�;�
HVWLYHU�DUPD]HQDGR�QR�FDPLQKR�DWXDO��D�FDOFXODGRUD�VLPSOLILFD�D�
H[SUHVVmR�H�UHWRUQD�SIN(5.X.π)�

Opção Approx (Aproximado)

$�RSomR�$SSUR[�GHWHUPLQD�FRPR�D�+3���*�H[SUHVVD�RV�UHVXOWDGRV�GRV�
FiOFXORV�

� 4XDQGR�D�RSomR�$SSUR[�QmR�HVWi�VHOHFLRQDGD��D�+3���*�GHWHUPLQD�
VROXo}HV�H[DWDV�SDUD�RV�FiOFXORV�VHPSUH�TXH�SRVVtYHO��2X�VHMD��HOD�
H[SUHVVD�D�VROXomR�FRPR�XPD�H[SUHVVmR�LUUHGXWtYHO�TXH�FRQWpP�
WHUPRV�H[DWRV�

� 4XDQGR�D�RSomR�$SSUR[�HVWi�VHOHFLRQDGD��D�+3���*�H[SUHVVD�DV�
VROXo}HV�FRP�XPD�SUHFLVmR�GH����GtJLWRV�

2EVHUYH�TXH�YRFr�SRGH�DOWHUDU�DV�GHILQLo}HV�GD�RSomR�$SSUR[�QR�
IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV�RX�SUHVVLRQDQGR�> H \�
VLPXOWDQHDPHQWH�

� 6H�D�FDOFXODGRUD�HVWLYHU�HP�PRGR�H[DWR��SUHVVLRQDU�>\�YDL�SDUD�R�
PRGR�DSUR[LPDGR��

� 6H�D�FDOFXODGRUD�HVWLYHU�QR�PRGR�DSUR[LPDGR��SUHVVLRQDU�>\�
DOWHUD�D�FRQILJXUDomR�SDUD�R�PRGR�H[DWR�
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3RU�H[HPSOR��FRQVLGHUH�D�H[SUHVVmR� �

6H�R�YDORU�GD�YDULiYHO�;�IRU�GHILQLGD�FRPR� �QR�FDPLQKR�DWXDO�

� 4XDQGR�D�RSomR�$SSUR[�p�GHILQLGD��R�FiOFXOR�GD�H[SUHVVmR�UHWRUQD�
¥�������������

� 4XDQGR�R�PRGR�$SSUR[LPDWH�QmR�HVWi�VHOHFLRQDGR��R�FiOFXOR�GD�
H[SUHVVmR�UHVXOWD�HP�6,1�� ��

Outras opções

$OpP�GDV�RSo}HV�DFLPD��R�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV�p�XWLOL]DGR�
SDUD�GHILQLU�RV�SDUkPHWURV�D�VHJXLU�

� �,QGHSHQGHQW�9DULDEOH��9DULiYHO�LQGHSHQGHQWH�
$�YDULiYHO�LQGHSHQGHQWH�p�D�YDULiYHO�GHIDXOW�TXH�D�FDOFXODGRUD�XWLOL]D�
SDUD�RSHUDo}HV�FRPR�GLIHUHQFLDomR�H�LQWHJUDomR��2�YDORU�GHIDXOW�p�;�

� 0RGXOR��0yGXORV�
,QVLUD�R�PyGXOR�TXH�YRFr�GHVHMD�XWLOL]DU�QDV�RSHUDo}HV�DULWPpWLFDV�GH�
PyGXORV��2�YDORU�GHIDXOW�p���

� &RPSOH[��FRPSOH[R�
6HOHFLRQH�HVWD�RSomR�VH�TXLVHU�WUDEDOKDU�FRP�Q~PHURV�FRPSOH[RV��6H�
YRFr�QmR�TXLVHU�XVDU�RV�Q~PHURV�FRPSOH[RV��GHVVHOHFLRQH�HVWD�RSomR��
$OJXPDV�WUDQVIRUPDo}HV�VH�FRPSRUWDP�GH�IRUPD�GLIHUHQWH�QR�PRGR�
FRPSOH[R�

6H�R�PRGR�FRPSOH[R�QmR�HVWLYHU�GHILQLGR�H�XP�FiOFXOR�UHWRUQDU�DSHQDV�
XPD�VROXomR�FRPSOH[D�SDUD�D�PDLRULD�GRV�FiOFXORV��D�FDOFXODGRUD�SHGH�
TXH�YRFr�PXGH�SDUD�R�PRGR�FRPSOH[R�

� 9HUERVH��9HUERVR�
6HOHFLRQH�HVWD�RSomR�SDUD�H[LELU�PHQVDJHQV�TXH�LQGLTXHP�R�SURJUHVVR�
j�PHGLGD�TXH�D�FDOFXODGRUD�H[HFXWD�DV�RSHUDo}HV�TXH�YRFr�HVSHFLILFD�

� 6WHS�VWHS��3DVVR�SDVVR�
6HOHFLRQH�HVWD�RSomR�SDUD�H[HFXWDU�RSHUDo}HV�GH�iOJHEUD�OLQHDU��
LQWHJUDo}HV�H�GLIHUHQFLDo}HV�HP�PRGR�SDVVR�D�SDVVR��9HMD�
§'LIHUHQFLDQGR�XPD�H[SUHVVmR�SDVVR�D�SDVVR¨�QD�SiJLQD������

� ,QFU�3RZ��$XPHQWR�GH�SRWrQFLD�
6HOHFLRQH�HVWD�RSomR�SDUD�H[LELU�H[SUHVV}HV�SROLQRPLDLV�FRP�RV�
WHUPRV�HP�RUGHP�GH�SRWrQFLD�FUHVFHQWH��SRU�H[HPSOR� ��2�
GHIDXOW�p�H[LELU�RV�SROLQ{PLRV�FRP�RV�WHUPRV�QD�RUGHP�GHFUHVFHQWH�

x
3 2x+( )sin

2

2

x x
2

x
3

+ +



Trabalhando com Expressões Página5-5

Trabalhando com
 Expressões

� 5LJRURXV��5LJRURVR�
6HOHFLRQH�HVWD�RSomR�SDUD�HVSHFLILFDU�TXH�YRFr�TXHU�TXH�RV�WHUPRV�_[_�
VHMDP�VLPSOLILFDGRV�SDUD�[�

� 6LPS�1RQ�5DWLRQDO��,UUDFLRQDO�VLPSOLILFDGD�
6HOHFLRQH�HVWD�RSomR�SDUD�HVSHFLILFDU�TXH�DV�H[SUHVV}HV�LUUDFLRQDLV�
VHMDP�VLPSOLILFDGDV�

Usando sistema algébrico do computador
2�VLVWHPD�DOJpEULFR�GR�FRPSXWDGRU�GD�+3���*�FRQVLVWH�HP�XP�FRQMXQWR�
GH�FRPDQGRV�H�IXQo}HV�TXH�YRFr�DSOLFD�jV�H[SUHVV}HV��2V�FRPDQGRV�H�DV�
IXQo}HV�DSDUHFHP�GD�PHVPD�IRUPD�QRV�PHQXV��PDV�GLIHUHP�QD�IRUPD�
FRPR�RSHUDP��

2V�FRPDQGRV�SRVVXHP�DV�VHJXLQWHV�SURSULHGDGHV�

� 3URGX]HP�XP�UHVXOWDGR��

� 1mR�SRGHP�VHU�LQFOXtGRV�HP�XP�REMHWR�DOJpEULFR�

$V�IXQo}HV�SRVVXHP�DV�VHJXLQWHV�SURSULHGDGHV�

� 3RGHP�JHUDU�PDLV�GH�XP�UHVXOWDGR�

� 3RGHP�VHU�SDUWH�GH�XPD�H[SUHVVmR�DOJpEULFD��

� e�SUHFLVR�FDOFXODU�DV�IXQo}HV�SDUD�REWHU�UHVXOWDGRV��2X�VHMD��GHSRLV�GH�
DSOLFDU�XPD�IXQomR�D�XP�REMHWR��YRFr�SUHFLVD�SUHVVLRQDU�ù�RX�XVDU�R�
FRPDQGR�(9$/�SDUD�REWHU�UHVXOWDGRV�

9HMD�R�*XLD�GR�8VXiULR�$YDQoDGR�RX�R�*XLD�GH�%ROVR�SDUD�REWHU�GHWDOKHV�
VREUH�FRPR�VDEHU�VH�XPD�RSHUDomR�p�XPD�IXQomR�RX�XP�FRPDQGR��

1HVWH�FDStWXOR��RV�FRPDQGRV�H�DV�IXQo}HV�VmR�FKDPDGRV�
FROHWLYDPHQWH�GH�FRPDQGRV��



Página 5-6 Trabalhando com Expressões

Tr
ab

al
ha

nd
o 

co
m

 E
xp

re
ss

õe
s

$�VHJXLU�WHPRV�XPD�OLVWD�GH�FDWHJRULDV�H�GH�FRPR�DFHVVDU�RV�FRPDQGRV�
HP�FDGD�FDWHJRULD��(P�FDGD�FDWHJRULD��RV�FRPDQGR�VmR�H[LELGRV�HP�XPD�
OLVWD�GH�RSo}HV�

>ú 0RVWUD�RV�FRPDQGRV�DOJpEULFRV�SDUD�HIHWXDU�RSHUDo}HV��
FRPR�IDWRUL]DomR�H�GHVHQYROYLPHQWR�

<! 0RVWUD�RV�FRPDQGRV�DULWPpWLFRV�GH�Q~PHURV�FRPSOH[RV��
Q~PHURV�LQWHLUR�H�SROLQ{PLRV�

<$ 0RVWUD�RV�FRPDQGRV�GH�FiOFXOR�SDUD�HIHWXDU�RSHUDo}HV�
FRPR�LQWHJUDomR�H�GLIHUHQFLDomR��(VWD�FDWHJRULD�WDPEpP�
LQFOXL�FRPDQGRV�SDUD�WUDEDOKDU�FRP�OLPLWHV�H�VpULHV�H�
SDUD�OLGDU�FRP�SROLQ{PLRV�GH�7D\ORU�

>ó 0RVWUD�RV�FRPDQGRV�UHODFLRQDGRV�D�Q~PHURV�FRPSOH[RV�

<* 0RVWUD�RV�FRPDQGRV�SDUD�PDQLSXODU�H[SUHVV}HV�
H[SRQHQFLDLV�H�ORJDUtWPLFDV�

<% 0RVWUD�RV�FRPDQGRV�SDUD�WUDEDOKDU�FRP�PDWUL]HV�

<& 0RVWUD�RV�FRPDQGRV�XVDGRV�SDUD�VROXFLRQDU�XPD�
HTXDomR�VLPEROLFDPHQWH�

>û 0RVWUD�RV�FRPDQGRV�SDUD�PDQLSXODU�DV�H[SUHVV}HV�
WULJRQRPpWULFDV�

3RU�H[HPSOR��VH�YRFr�TXLVHU�VLPSOLILFDU�H[SUHVV}HV�WULJRQRPpWULFDV��
SUHVVLRQH�>û�SDUD�H[LELU�RV�FRPDQGRV�WULJRQRPpWULFRV��

9RFr�SRGH�XWLOL]DU�R�VLVWHPD�DOJpEULFR�GR�FRPSXWDGRU�SDUD�PDQLSXODU�
H[SUHVV}HV�GD�OLQKD�GH�FRPDQGR�H�GR�(TXDWLRQ�:ULWHU�

� $�SDUWLU�GD�OLQKD�GH�FRPDQGR��YRFr�LQVHUH�D�H[SUHVVmR�HQWUH�RV�
SDUrQWHVHV�GR�FRPDQGR�

� 1R�(TXDWLRQ�:ULWHU��YRFr�VHOHFLRQD�D�H[SUHVVmR�RX�D�SDUWH�GD�
H[SUHVVmR�H�VHOHFLRQD�XP�FRPDQGR�GR�PHQX��
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Trabalhando a partir da linha de comando
�� 8VH�XPD�GDV�FRPELQDo}HV�GH�WHFODV�UHODFLRQDGDV�SDUD�H[LELU�D�OLVWD�GH�

RSo}HV�TXH�FRQWpP�R�FRPDQGR�GHVHMDGR�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�GHVWDFDU�R�FRPDQGR�D�XWLOL]DU�H�SUHVVLRQH�
\�SDUD�FRORFi�OR�QD�OLQKD�GH�FRPDQGR��2�FRPDQGR�DSDUHFH�FRP�XP�
SDU�GH�SDUrQWHVHV�SDUD�VHU�FRORFDGR�GHSRLV�GHOH��

�� 9HULILTXH�VH�R�FXUVRU�HVWi�HQWUH�RV�SDUrQWHVHV�GR�FRPDQGR�H�LQVLUD�D�
H[SUHVVmR�QD�TXDO�GHVHMD�RSHUDU�H�TXDOTXHU�RXWUR�DUJXPHQWR�TXH�R�
FRPDQGR�SUHFLVH��6HSDUH�RV�DUJXPHQWRV�SRU�XPD�YtUJXOD��>I��

�� 3UHVVLRQH�\�SDUD�DSOLFDU�R�FRPDQGR�

Inserindo uma expressão na linha de comando

([LVWHP�WUrV�IRUPDV�GH�LQVHULU�XPD�H[SUHVVmR�QD�OLQKD�GH�FRPDQGR�

� 8VH�R�HGLWRU�GH�OLQKD�GH�FRPDQGR�SDUD�LQVHULU�D�H[SUHVVmR�GLUHWDPHQWH�
QD�OLQKD�GH�FRPDQGR�

� 8VH�R�(TXDWLRQ�:ULWHU�

D� &RORTXH�R�FXUVRU�RQGH�GHVHMD�LQVHULU�D�H[SUHVVmR�

D� 3UHVVLRQH�o�SDUD�DEULU�R�(TXDWLRQ�:ULWHU�

E� &ULH�D�H[SUHVVmR�

F� 3UHVVLRQH�\�SDUD�VDLU�GR�(TXDWLRQ�:ULWHU�H�FRORTXH�D�H[SUHVVmR�
QD�OLQKD�GH�FRPDQGR�QD�SRVLomR�GR�FXUVRU�

� 5HFXSHUH�XPD�H[SUHVVmR�DUPD]HQDGD�QD�PHPyULD�RX�REWLGD�GR�
KLVWyULFR��9HMD�R�FDStWXOR����§2SHUDomR�%iVLFD¨�H�R�FDStWXOR����
§$UPD]HQDQGR�2EMHWRV¨��SDUD�REWHU�GHWDOKHV�

Exemplo de linha de comando

(VWH�H[HPSOR�XVD�R�FRPDQGR�/,1�SDUD�WRUQDU�D�H[SUHVVmR�WULJRQRPpWULFD�
OLQHDU�H�R�FRPDQGR�(;3$1'�SDUD�VLPSOLILFDU�R�UHVXOWDGR��$�H[SUHVVmR�D�
OLQHDUL]DU�p�
VLQ�π[�

$QWHV�GH�FRPHoDU��YHULILTXH�VH�R�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV�HVWi�
GHILQLGR�SDUD�D�FRQILJXUDomR�GHIDXOW��9HMD�§&RQILJXUDQGR�D�&$6¨�QD�
SiJLQD�����SDUD�REWHU�GHWDOKHV�
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�� $EUD�R�PHQX�(;3	/1�H�VHOHFLRQH�R�
FRPDQGR�/,1�

<*]]\

�� ,QVLUD�D�H[SUHVVmR�GHQWUR�GDV�FKDYHV�GR�
FRPDQGR�

s<��O

�� $SOLTXH�R�FRPDQGR�j�H[SUHVVmR��

\

�� &RPR�D�OLQHDUL]DomR�UHWRUQD�XP�UHVXOWDGR�
FRPSOH[R��D�FDOFXODGRUD�VROLFLWD�TXH�YRFr�
PXGH�SDUD�R�PRGR�FRPSOH[R��$FHLWH�D�
PXGDQoD�SDUD�R�PRGR�FRPSOH[R�H�
OLQHDUL]H�D�H[SUHVVmR�

\

�� $EUD�R�PHQX�$OJHEUD��»OJHEUD��H�LQVLUD�R�
FRPDQGR�(;3$1'�QD�OLQKD�GH�FRPDQGR�

>ú\

�� 5HFXSHUH�R�UHVXOWDGR�GR�KLVWyULFR�

m\

�� $SOLTXH�R�FRPDQGR�SDUD�VLPSOLILFDU�R�
UHVXOWDGR�

\
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Trabalhando com
 Expressões

Trabalhando no Equation Writer

1R�(TXDWLRQ�:ULWHU��YRFr�SRGH�DSOLFDU�XP�FRPDQGR�DOJpEULFR�GR�
FRPSXWDGRU�j�H[SUHVVmR�LQWHLUD�RX�SRGH�VHOHFLRQDU�XPD�SDUWH�GD�
H[SUHVVmR�SDUD�DSOLFi�OR��9HMD�R�FDStWXOR����§&ULDQGR�H�(GLWDQGR�
([SUHVV}HV¨��SDUD�REWHU�GHWDOKHV�VREUH�FRPR�XVDU�R�(TXDWLRQ�:ULWHU�

2�H[HPSOR�D�VHJXLU�GHPRQVWUD�FRPR�XVDU�R�(TXDWLRQ�:ULWHU�SDUD�DYDOLDU�D�
LQWHJUDO�GH�XPD�H[SUHVVmR�HQWUH�GRLV�OLPLWHV�LQGHILQLGRV�H�IDWRUDU�XPD�
SDUWH�GR�UHVXOWDGR��$�H[SUHVVmR�D�FDOFXODU�p�

�� $EUD�R�(TXDWLRQ�:ULWHU�H�LQVLUD�D�H[SUHVVmR�

o������

�� 6HOHFLRQH�D�H[SUHVVmR�

[[

�� &DOFXOH�D�H[SUHVVmR

(9$/

�� 6HOHFLRQH�R�FRPSRQHQWH�QXPHUDGRU�GD�
H[SUHVVmR�

[

1R�(TXDWLRQ�:ULWHU��YRFr�SRGH�XWLOL]DU�DSHQDV�RV�FRPDQGRV�TXH�
H[LJHP�XP�DUJXPHQWR�H�QmR�SRGH�XVDU�FRPDQGRV�TXH�UHWRUQHP�
PDLV�GH�XP�UHVXOWDGR��

x2 3x+( ) xd
t

2t

∫
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�� )DWRUH�R�QXPHUDGRU�

)$&72

Efetuando substituições
8VH�R�FRPDQGR�68%67�QD�OLVWD�GH�FRPDQGRV�DOJpEULFRV��>ú��SDUD�
H[HFXWDU�VXEVWLWXLo}HV��

2�H[HPSOR�D�VHJXLU�VXEVWLWXL�[�SHOR�YDORU���HP�

�� 'R�PHQX�$OJHEUD��VHOHFLRQH�R�FRPDQGR�
68%67�H�R�LQVLUD�QD�OLQKD�GH�FRPDQGR�

>ú�\

�� 8VH�R�HGLWRU�GD�OLQKD�GH�FRPDQGR�SDUD�
FRORFDU�RV�DUJXPHQWRV�HQWUH�SDUrQWHVHV�GR�
FRPDQGR�

>ïOq�=�}=<UO}
>IO>æ�

�� $SOLTXH�R�FRPDQGR��

\

�� &RPR�D�FDOFXODGRUD�HVWi�QR�PRGR�H[DWR��R�
FRPDQGR�SURGX]�R�UHVXOWDGR�VHJXLQWH�
H[DWRV��2EWpP�XP�UHVXOWDGR�DSUR[LPDGR�

>�\

9RFr�WDPEpP�SRGH�XVDU�R�FRPDQGR�68%67�SDUD�VXEVWLWXLU�SRU�
H[SUHVV}HV��3RU�H[HPSOR��SDUD�VXEVWLWXLU�[�SHOD�H[SUHVVmR�\���QR�
H[HPSOR�DQWHULRU�

x2 1+( )ln x( )atan+
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Trabalhando com
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�� 5HFXSHUH�R�FRPDQGR�RULJLQDO�GR�KLVWyULFR�
H�HGLWH�R�SDUD�VXEVWLWXLU�SHOR�YDORU�GH�
VXEVWLWXLomR�

m [�����\�����{HH`<=�

�� $SOLTXH�R�FRPDQGR�

\

Desenvolvendo e fatorando
$�+3 ��*�SRGH�GHVHQYROYHU�H�IDWRUDU�D�PDLRULD�GDV�H[SUHVV}HV�DOJpEULFDV��
2V�FRPDQGRV�TXH�H[HFXWDP�HVVDV�IXQo}HV�HVWmR�QD�FDWHJRULD�DOJpEULFD��
6H�D�H[SUHVVmR�FRP�D�TXDO�HVWi�WUDEDOKDQGR�FRQWLYHU�IXQo}HV�
H[SRQHQFLDLV�RX�WULJRQRPpWULFDV��YRFr�SRGH�SUHFLVDU�VLPSOLILFDU�D�
H[SUHVVmR�DQWHV�GH�XVDU�(;3$1'�RX�)$&725��9HMD§([SUHVV}HV�
H[SRQHQFLDLV�H�WULJRQRPpWULFDV¨�QD�SiJLQD������

Desenvolvendo expressões

9RFr�XWLOL]D�R�FRPDQGR�(;3$1'�SDUD�GHVHQYROYHU�H�VLPSOLILFDU�XPD�
H[SUHVVmR��2�H[HPSOR�D�VHJXLU�GHVHQYROYH�D�H[SUHVVmR�

�� $EUD�D�OLVWD�GH�FRPDQGRV�$OJHEUD�H�
VHOHFLRQH�(;3$1'�SDUD�FRORFi�OR�QD�
OLQKD�GH�FRPDQGR�

>ú\

�� &RP�R�FXUVRU�HQWUH�RV�SDUrQWHVHV��DEUD�R�
(TXDWLRQ�:ULWHU�H�FULH�D�H[SUHVVmR��
'HSRLV�GH�FULi�OD��SUHVVLRQH�\�SDUD�
FRORFi�OD�QD�OLQKD�GH�FRPDQGR�HQWUH�
SDUrQWHVHV�

o ����� \

x 1+( ) 2x 5–( ) x 7–( )
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�� 3UHVVLRQH�\�SDUD�H[SDQGLU�D�
H[SUHVVmR�

\

Desenvolvendo uma parte da expressão

3DUD�GHVHQYROYHU�SDUWHV�GD�H[SUHVVmR��YRFr�GHYH�WUDEDOKDU�QR�(TXDWLRQ�
:ULWHU��3RU�H[HPSOR��SDUD�GHVHQYROYHU�RV�SULPHLURV�GRLV�FRPSRQHQWHV�GD�
H[SUHVVmR�QR�H[HPSOR�DQWHULRU��IDoD�R�VHJXLQWH�

�� $EUD�R�(TXDWLRQ�:ULWHU�H�FULH�D�H[SUHVVmR�

o . . .

�� 8VH�R�PRGR�&XUVRU�RX�R�PRGR�6HOHomR�
SDUD�VHOHFLRQDU�DV�SULPHLUDV�GXDV�
H[SUHVV}HV�GR�FRPSRQHQWH�DSHQDV��3RU�
H[HPSOR��VH�R�FXUVRU�HVWLYHU�SRVLFLRQDGR�
QR�SULPHLUR�WHUPR�GD�H[SUHVVmR��X��XVH�DV�
VHJXLQWHV�WHFODV�

[[>}

�� $EUD�D�OLVWD�GH�FRPDQGR�$OJHEUD�H�
VHOHFLRQH�(;3$1'�SDUD�GHVHQYROYHU�RV�
FRPSRQHQWHV�VHOHFLRQDGRV�
>ú\

Fatorando expressões

9RFr�XWLOL]D�R�FRPDQGR�)$&725�SDUD�IDWRUDU�XPD�H[SUHVVmR��&RPR�HP�
(;3$1'��YRFr�SRGH�IDWRUDU�XPD�H[SUHVVmR�LQWHLUD�RX�RV�FRPSRQHQWHV�GD�
H[SUHVVmR�

Exemplo

(VWH�H[HPSOR�IDWRUD�D�VHJXLQWH�H[SUHVVmR�GH�SROLQ{PLR�F~ELFR�

�[� �[� �[– ��–�
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Trabalhando com
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�� $EUD�D�OLVWD�GH�FRPDQGRV�$OJHEUD�H�
VHOHFLRQH�)$&725�

>ú]\

�� &RP�R�FXUVRU�SRVLFLRQDGR�HQWUH�RV�
SDUrQWHVHV��DEUD�R�(TXDWLRQ�:ULWHU��FULH�D�
H[SUHVVmR�H�SUHVVLRQH�\ p�SDUD�
FRORFi�OD�QD�OLQKD�GH�FRPDQGR�HQWUH�
SDUrQWHVHV�

o ��\

�� 3UHVVLRQH�\�SDUD�IDWRUDU�D�H[SUHVVmR��

\

Expressões exponenciais e trigonométricas

4XDQGR�WUDEDOKD�FRP�H[SUHVV}HV�TXH�HQYROYHP�IXQo}HV�H[SRQHQFLDLV�H�
WULJRQRPpWULFDV��IUHT�HQWHPHQWH�YRFr�SUHFLVD�VLPSOLILFi�ODV�DQWHV�GH�XVDU�
)$&725�RX�(;3$1'��2V�FRPDQGRV�D�VHJXLU�DSUHVHQWDGRV��GD�FDWHJRULD�
H[SRQHQFLDO�H�OLQHDUL]DomR��VLPSOLILFDP�DV�H[SUHVV}HV�WULJRQRPpWULFDV�H�
H[SRQHQFLDLV��1R�LQtFLR�GH�FDGD�GHVFULomR��DV�WHFODV�TXH�YRFr�XWLOL]D�SDUD�
DFHVVDU�D�OLVWD�GH�FRPDQGRV�VmR�H[LELGDV�

(;3/1 /LVWD�GH�FRPDQGRV�([S�H�/LQ¦<*�

$SOLFD�D�LGHQWLGDGH�GH�(XOHU��
2�H[HPSOR�j�GLUHLWD�PRVWUD�R�
UHVXOWDGR�GH�DSOLFDU�R�
FRPDQGR�D�VLQ�[��

+$/)7$1 /LVWD�GH�FRPDQGRV�
7ULJRQRPpWULFR¦>û

6XEVWLWXL�WHUPRV�VHQ�[���FRV�[��H�WDQ�[��SRU�WHUPRV�TXH�
XWLOL]DP� ��

/,1 /LVWD�GH�FRPDQGRV�([S�H�/LQ¦<*

(IHWXD�DV�LGHQWLGDGHV�GH�(XOHU�H�OLQHDUL]D�DV�H[SUHVV}HV�
DSOLFDQGR�DV�VHJXLQWHV�VXEVWLWXLo}HV�

[
�
���WDQ
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s 2�H[HPSOR�j�GLUHLWD�PRVWUD�R�

UHVXOWDGR�GD�DSOLFDomR�GR�
FRPDQGR�D�VHQ�[��

/1&2//(&7 $�OLVWD�GH�FRPDQGRV�([S�H�/LQ¦<*

6LPSOLILFD�XPD�H[SUHVVmR�UHXQLQGR�WHUPRV�HQYROYHQGR�
ORJDULWPRV�QDWXUDLV��

6,1&26 /LVWD�GH�FRPDQGRV�WULJRQRPpWULFRV¦>û

&RQYHUWH�H[SUHVV}HV�GH�H[SRHQWHV�H�ORJDULWPRV�QDWXUDLV�
HP�H[SUHVV}HV�WULJRQRPpWULFDV�

7$1�6& $�OLVWD�GH�FRPDQGRV�WULJRQRPpWULFRV¦>û

$SOLFD�D�VHJXLQWH�VXEVWLWXLomR�

7$1�6&� /LVWD�GH�FRPDQGRV�GH�WULJRQRPHWULD¦>û

$SOLFD�D�VHJXLQWH�VXEVWLWXLomR�

7(;3$1' /LVWD�GH�FRPDQGRV�GH�WULJRQRPHWULD¦>û

'HVHQYROYH�H[SUHVV}HV�GD�IyUPXOD�([S�Q[���VLQ�Q[��H�
FRV�Q[���RQGH�Q�p�XP�LQWHLUR��(OH�DSOLFD�DV�VHJXLQWHV�
VXEVWLWXLo}HV�

e
x

e
y⋅ e

x y+→

e
x( )

n
e

nx→

[( )WDQ
[( )VLQ
[( )FRV

���������������������→

[( )WDQ
2[( )VLQ

1 2[( )FRV+
�������������������������������������→

[( )WDQ
1 2[( )cos–

2[( )sin
�����������������������������������→

H[ \� H[H\→

[\( )OQ [( )OQ \( )OQ�→

[ \�( )VLQ [( ) \( )FRVVLQ \( ) [( )FRVVLQ�→

[ \�( )cos [( )cos \( )FRV x( ) y( )sinVLQ–→
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7/,1 /LVWD�GH�FRPDQGRV�GH�WULJRQRPHWULD¦>û

$SOLFD�D�VHJXLQWH�VXEVWLWXLomR�

75,* /LVWD�GH�FRPDQGRV�GH�WULJRQRPHWULD¦>û

6LPSOLILFD�DV�H[SUHVV}HV�DSOLFDQGR�D�VHJXLQWH�
VXEVWLWXLomR�

75,*&26 /LVWD�GH�FRPDQGRV�WULJRQRPpWULFRV¦>û

$SOLFD�D�VXEVWLWXLomR�D�VHJXLU�H�UHWRUQD�WHUPRV�GH�FR�VHQR�
VH�SRVVtYHO�

75,*6,1 $�OLVWD�GH�FRPDQGRV�GH�WULJRQRPHWULD¦>û

$SOLFD�D�VXEVWLWXLomR�D�VHJXLU�H�UHWRUQD�RV�WHUPRV�GH�VHQR�

VH�SRVVtYHO�

Exemplo

(VWH�H[HPSOR�XVD�R�7/,1��HP�FRQMXQWR�FRP�(;3$1'��SDUD�VLPSOLILFDU�D�
VHJXLQWH�H[SUHVVmR�WULJRQRPpWULFD�H�UHGX]LU�R�VHX�YDORU�

�� $EUD�D�OLVWD�GH�FRPDQGRV�7ULJ�H�VHOHFLRQH�
7/,1�

>û[[[[[[\

�� &RP�R�FXUVRU�SRVLFLRQDGR�HQWUH�
SDUrQWHVHV��DEUD�R�(TXDWLRQ�:ULWHU�H�FULH�
XPD�H[SUHVVmR��(P�VHJXLGD��SUHVVLRQH�
\�SDUD�FRORFi�OR�QD�OLQKD�GH�
FRPDQGRV�HQWUH�SDUrQWHVHV�

o � \

[( ) \( )VLQVLQ �
�
��� [ \–( )FRV [ \�( )FRV–( ) 

sin2 x( ) cos2 x( )+ 1=

sin2 x( ) 1 c– os2 x( )→

cos2 x( ) 1 sin2 x( )–→

π
��
������FRV 

  �
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�� 3UHVVLRQH�\�SDUD�VLPSOLILFDU�D�
H[SUHVVmR�

\

�� $EUD�D�OLVWD�GH�FRPDQGRV�$OJHEUD�H�VHOHFLRQH�(;3$1'�

>ú\

�� 5HFXSHUH�R�UHVXOWDGR�GR�SDVVR���GR�
KLVWyULFR�

m\

�� 3UHVVLRQH�\�SDUD�H[SDQGLU�D�
H[SUHVVmR��

�\ 

Comandos de cálculo
8VH�RV�FRPDQGRV�D�VHJXLU�GD�OLVWD�GH�RSo}HV�GH�&iOFXOR�SDUD�GLIHUHQFLDU�H�
LQWHJUDU�H[SUHVV}HV�

'(59; /LVWD�GH�FRPDQGRV�GH�FiOFXOR¦< $ '(5,9��	�,17(*

'LIHUHQFLD�XPD�H[SUHVVmR�HP�UHODomR�j�YDULiYHO�
LQGHSHQGHQWH�GHIDXOW��$�YDULiYHO�LQGHSHQGHQWH�GHIDXOW�p�
;��

'(5,9 $�OLVWD�GH�FRPDQGRV�GH�FiOFXOR¦< $ '(5,9��	�,17(*

'LIHUHQFLD�XPD�H[SUHVVmR�HP�UHODomR�j�YDULiYHO�TXH�YRFr�
HVSHFLILFD�FRPR�XP�SDUkPHWUR�DSyV�D�H[SUHVVmR��

,179; /LVWD�GH�FRPDQGRV�GH�FiOFXOR¦< $ '(5,9��	�,17(*

,QWHJUD�XPD�H[SUHVVmR�FRP�UHVSHLWR�j�YDULiYHO�
LQGHSHQGHQWH�GHIDXOW��

5,6&+ /LVWD�GH�FRPDQGRV�GH�FiOFXOR¦< $ '(5,9��	�,17(*

,QWHJUD�XPD�H[SUHVVmR�FRP�UHODomR�j�YDULiYHO�TXH�YRFr�
HVSHFLILFD�FRPR�XP�SDUkPHWUR�DSyV�D�H[SUHVVmR�
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Exemplo

(VWH�H[HPSOR�LOXVWUD�FRPR�XWLOL]DU�R�FRPDQGR�'(59;�SDUD�GLIHUHQFLDU�
XPD�H[SUHVVmR�H�XVDU�R�FRPDQGR�(;3$1'�SDUD�VLPSOLILFDU�R�UHVXOWDGR�

�� $EUD�R�(TXDWLRQ�:ULWHU�H�FULH�D�H[SUHVVmR�

o>P>POq�}=�

�� 6HOHFLRQH�D�H[SUHVVmR�

[[[[

�� $EUD�D�OLVWD�GH�FRPDQGRV�GH�FiOFXOR��
VHOHFLRQH�'(5,9�	�,17(*�H�GHVWDTXH�R�
FRPDQGR�'(59;�

<$\]]

�� $SOLTXH�R�FRPDQGR�j�VHOHomR��2EVHUYH�
TXH�FRPR�'(59;�p�XPD�IXQomR��HOD�QmR�
GLIHUHQFLD�D�H[SUHVVmR�LPHGLDWDPHQWH�

\

�� 'LIHUHQFLH�D�H[SUHVVmR�

>ù

�� 8VH�R�FRPDQGR�(;3$1'�GD�OLVWD�GH�
RSo}HV�$OJHEUD�SDUD�VLPSOLILFDU�R�
UHVXOWDGR��2EVHUYH�TXH��FRPR�(;3$1'�p�
XP�FRPDQGR��HOH�GHVHQYROYH�D�H[SUHVVmR�
LPHGLDWDPHQWH�

>ú\
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Diferenciando uma expressão passo a passo
9RFr�SRGH�XWLOL]DU�D�+3���*�SDUD�GLIHUHQFLDU�H[SUHVV}HV�QR�PRGR�SDVVR�D�
SDVVR��2�VLVWHPD�DOJpEULFR�GH�FRPSXWDGRU�H[LEH�RV�UHVXOWDGRV�GH�FDGD�
HWDSD�GR�SURFHVVR�GH�GLIHUHQFLDomR��2V�UHVXOWDGRV�GH�FDGD�HWDSD�GD�
RSHUDomR�VmR�JUDYDGRV�QR�+LVWyULFR�

Definindo o modo passo a passo

8VH�R�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV�SDUD�GHILQLU�R�PRGR�SDVVR�D�
SDVVR�

�� 3UHVVLRQH�h�

2�IRUPXOiULR�GH�HQWUDGD�&DOFXODWRU�0RGHV�p�H[LELGR��

�� 3UHVVLRQH�&$6�

2�IRUPXOiULR�GH�HQWUDGD�&$6�0RGHV�p�H[LELGR�

�� 3UHVVLRQH�]]]�SDUD�PRYHU�R�FXUVRU�
SDUD�R�FDPSR�6WHS�6WHS�H�SUHVVLRQH�&+.��

8PD�PDUFD�GH�VHOHomR�DSDUHFH�DR�ODGR�GD�
GHILQLomR�GH�PRGR�

�� 3UHVVLRQH�\�GXDV�YH]HV�SDUD�UHWRUQDU�j�
WHOD�GHIDXOW��

Efetuando operações passo a passo

(IHWXH�RSHUDo}HV�SDVVR�D�SDVVR�QR�(TXDWLRQ�:ULWHU�

�� 8VH�R�PpWRGR�DFLPD�SDUD�GHILQLU�R�PRGR�SDVVR�D�SDVVR�

�� $FHVVH�R�(TXDWLRQ�:ULWHU�H�FULH�RX�LPSRUWH�D�H[SUHVVmR�HP�TXH�YRFr�
WUDEDOKR�

�� 8VH�D�WHFODV�GH�VHWD�SDUD�VHOHFLRQDU�D�H[SUHVVmR�

�� 3UHVVLRQH�ù�SDUD�H[HFXWDU�R�SULPHLUR�SDVVR�GD�RSHUDomR��

2�UHVXOWDGR�GR�SULPHLUR�SDVVR�p�H[LELGR�

�� 3UHVVLRQH�ù�SDUD�HIHWXDU�R�SULPHLUR�SDVVR�QD�RSHUDomR��&DGD�YH]�
TXH�YRFr�SUHVVLRQD�ù��D�FDOFXODGRUD�H[HFXWD�D�HWDSD�VHJXLQWH�GR�
SURFHVVR�H�H[LEH�R�UHVXOWDGR��
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Trabalhando com
 Expressões

Exemplo passo a passo

(VWH�H[HPSOR�GLIHUHQFLD�D�H[SUHVVmR�D�VHJXLU�QR�PRGR�SDVVR�D�SDVVR�

�� 8VH�R�PpWRGR�GHVFULWR�QD�VHomR�DQWHULRU�SDUD�JDUDQWLU�TXH�R�PRGR�
SDVVR�D�SDVVR�HVWHMD�GHILQLGR�

�� 3UHVVLRQH�o�SDUD�DEULU�R�(TXDWLRQ�:ULWHU�

�� &ULH�D�H[SUHVVmR

�sO}}=�tO}q�}}}>
O

�� 6HOHFLRQH�D�H[SUHVVmR�

[[

�� &DOFXOH�R�SULPHLUR�SDVVR�

>ù�

�� &DOFXOH�R�SUy[LPR�SDVVR�

>ù�

�� �&DOFXOH�R�SUy[LPR�SDVVR�

>ù

�� &DOFXOH�R�~OWLPR�SDVVR��,VWR�UHWRUQD�R�
UHVXOWDGR�ILQDO�GD�GHULYDomR�

>ù�

� [VLQ �FRV�[�
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Solucionando Equações

Capítulo 6

Solucionando Equações

Índice

6ROXFLRQDQGR�XPD�HTXDomR ���������������������������������������������������

6ROXFLRQDQGR�HTXDo}HV�SROLQRPLDLV ������������������������������������

([HPSOR�������������������������������������������������������������������������������

,QWHUSUHWDQGR�RV�UHVXOWDGRV ����������������������������������������������

6ROXFLRQDQGR�HTXDo}HV�SROLQRPLDLV ������������������������������������

([HPSOR�������������������������������������������������������������������������������

'HWHUPLQDQGR�XP�SROLQ{PLR�GH�XP�FRQMXQWR�GH�
UDt]HV ������������������������������������������������������������������������������������

6ROXFLRQDQGR�VLVWHPDV�OLQHDUHV ��������������������������������������������

5HSUHVHQWDQGR�XP�VLVWHPD�FRPR�PDWUL]HV���������������������

([HPSOR�������������������������������������������������������������������������������

6ROXFLRQDQGR�HTXDo}HV�GLIHUHQFLDLV �����������������������������������

8VDQGR�R�)LQDQFLDO�6ROYHU ����������������������������������������������������

3DUkPHWURV�GR�FiOFXOR�GR�YDORU�GR�GLQKHLUR�HP�XP�
SHUtRGR�GH�WHPSR���������������������������������������������������������������

&iOFXORV�GR�YDORU�GR�GLQKHLUR�QR�SHUtRGR�GH�
WHPSR ����������������������������������������������������������������������������������

&DOFXODQGR�D�DPRUWL]DomR ������������������������������������������������

Introdução
(VWH�FDStWXOR�GHVFUHYH�FRPR�XWLOL]DU�D�+3 ��*�SDUD�VROXFLRQDU�HTXDo}HV�
RX�VLVWHPDV�GH�HTXDo}HV�SDUD�REWHU�VROXo}HV�QXPpULFDV��3DUD�REWHU�
VROXo}HV�VLPEyOLFDV�SDUD�DV�HTXDo}HV��YHMD�R�FDStWXOR����§7UDEDOKDQGR�
FRP�([SUHVV}HV�¨�

(VWH�FDStWXOR�WDPEpP�LQFOXL�LQIRUPDo}HV�VREUH�FRPR�XVDU�R�VROXFLRQDGRU�
ILQDQFHLUR�SDUD�FDOFXODU�RV�GHWDOKHV�GH�HPSUpVWLPRV�H�ILQDQFLDPHQWRV�
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Sobre solução de equações

8VH�R�VROXFLRQDGRU�QXPpULFR�GD�+3���*�SDUD�VROXFLRQDU�TXDWUR�WLSRV�GH�
HTXDo}HV��6HOHFLRQH�R�WLSR�GH�HTXDomR�TXH�YRFr�GHVHMD�VROXFLRQDU�QD�OLVWD�
GH�RSo}HV�GR�VROXFLRQDGRU�QXPpULFR��

3DUD�DFHVVDU�D�OLVWD�GH�RSo}HV�GR�VROXFLRQDGRU�QXPpULFR��SUHVVLRQH�
>í�

$V�VHJXLQWHV�RSo}HV�HVWmR�GLVSRQtYHLV�QD�OLVWD�

� 6ROYH�HTXDWLRQ��6ROXFLRQDU�D�HTXDomR�

8VH�HVWD�RSomR�SDUD�VROXFLRQDU�XPD�HTXDomR�HP�XPD�YDULiYHO�
GHVFRQKHFLGD��3RU�H[HPSOR��YRFr�SRGH�XVDU�HVWD�RSomR�SDUD�
VROXFLRQDU�D�VHJXLQWH�HTXDomR�SDUD�[�

� 6ROYH�SRO\QRPLDO�HTXDWLRQ��6ROXFLRQDU�HTXDomR�SROLQRPLDO�

8VH�HVWD�RSomR�SDUD�GHWHUPLQDU�DV�UDt]HV�GH�XPD�HTXDomR�SROLQRPLDO��
3RU�H[HPSOR��YRFr�SRGH�XVDU�HVWD�RSomR�SDUD�GHWHUPLQDU�DV�UDt]HV�GR�
VHJXLQWH�SROLQ{PLR�

� 6ROYH�OLQHDU�V\VWHPV��6ROXFLRQDU�VLVWHPDV�OLQHDUHV�

8VH�HVWD�RSomR�SDUD�VROXFLRQDU�XP�VLVWHPD�GH�HTXDo}HV�OLQHDUHV��RX�
VHMD��XP�FRQMXQWR�GH�HTXDo}HV�VLPXOWkQHDV��3RU�H[HPSOR��YRFr�SRGH�
XVDU�HVWD�RSomR�SDUD�VROXFLRQDU�DV�VHJXLQWHV�HTXDo}HV�VLPXOWkQHDV�
SDUD�GHWHUPLQDU�R�YDORU�GH�[�H�\�

� 6ROYH�GLIIHUHQWLDO�HTXDWLRQ��6ROXFLRQDU�HTXDomR�GLIHUHQFLDO�

8VH�HVWD�RSomR�SDUD�VROXFLRQDU�HTXDo}HV�GLIHUHQFLDLV�GH�SULPHLUD�
RUGHP��RX�VHMD��XPD�HTXDomR�TXH�FRQWpP�XPD�GHULYDGD��3RU�H[HPSOR��
D�VHJXLQWH�HTXDomR�GLIHUHQFLDO�GH�SULPHLUD�RUGHP�GHVFUHYH�D�WD[D�GH�
GHFRPSRVLomR�UDGLRDWLYD�

� [( )VLQ � [( )FRV [� ��( )OQ� 0=

�[� �[� �[– �� �

�[ �\� � 

�[ �\– � 
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��������� KN– 
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Solucionando Equações

Solucionando uma equação
4XDQGR�VROXFLRQD�XPD�HTXDomR��D�+3 ��*�XVD�WRGRV�RV�YDORUHV�H[LVWHQWHV�
TXH�DUPD]HQRX�QD�HTXDomR��(OHV�SRGHP�VHU�YDULiYHLV�FULDGDV�SRU�YRFr�RX�
JHUDGRV�HP�FiOFXORV�DQWHULRUHV��$QWHV�GH�VROXFLRQDU�XPD�HTXDomR��VH�
QHFHVViULR��XVH�R�)LOH�0DQDJHU��*HUHQFLDGRU�GH�$UTXLYRV��SDUD�H[FOXLU�DV�
YDULiYHLV�FRUUHVSRQGHQWHV�jV�FRQWLGDV�QD�VXD�HTXDomR�

Exemplo

(VWH�H[HPSOR�GHPRQVWUD�FRPR�VROXFLRQDU�XPD�HTXDomR�HP�[�H�\�SDUD�[��
TXDQGR�\� ����$�HTXDomR�p�

�� $EUD�D�OLVWD�GH�RSo}HV�GR�VROXFLRQDGRU�
QXPpULFR�H�VHOHFLRQH�62/9(�(48$7,21�QR�
PHQX��2�IRUPXOiULR�GH�HQWUDGD�6ROYH�
(TXDWLRQ�IRL�H[LELGR�

>í\

�� ,QVLUD�D�HTXDomR�SDUD�VROXFLRQi�OD�H�LQVHUL�
OD�QR�FDPSR�(4��

��tOz` ¶<}=��s
<��O}>ær�\

�� $V�YDULiYHLV�TXH�D�HTXDomR�FRQWpP�VmR�
H[LELGDV��,QVLUD�R�YDORU�FRQKHFLGR�SDUD�\�
QR�FDPSR�<��

]]��2.

�� 6HOHFLRQH�R�FDPSR�;��H�SUHVVLRQH�62/9(�
SDUD�VROXFLRQDU�D�HTXDomR�SDUD�[��$�
VROXomR�DSDUHFH�QR�FDPSR�;��

[62/9(

3DUD�DFHOHUDU�R�SURFHVVR�GH�VROXomR��LQVLUD�XPD�HVWLPDWLYD�GR�
YDORU�SDUD�D�YDULiYHO�TXH�YRFr�GHVHMD�GHWHUPLQDU��

4
x
y
-- 

 cos 3 πx( )sin
·

+ 2=
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,nterpretando os resultados

'HSRLV�GH�VROXFLRQDU�XPD�HTXDomR��R�VROXFLRQDGRU�QXPpULFR�IRUQHFH�
LQIRUPDo}HV�UHIHUHQWHV�DR�SURFHVVR�GH�VROXomR��

3DUD�H[LELU�DV�LQIRUPDo}HV�GD�VROXomR��SUHVVLRQH�,1)2��6H�R�VROXFLRQDGRU�
QXPpULFR�GHWHUPLQDU�XPD�VROXomR�SDUD�D�HTXDomR��HOH�H[LEH�XPD�GDV�
VHJXLQWHV�PHQVDJHQV�

=HUR 2�VROXFLRQDGRU�QXPpULFR�FRQVHJXLX�VROXFLRQDU�D�HTXDomR�
GHQWUR�GRV�OLPLWHV�GD�VXD�SUHFLVmR�

6LJQ�5HYHUVDO 2�VROXFLRQDGRU�QXPpULFR�GHWHUPLQD�GRLV�SRQWRV�RQGH�R�
YDORU�GD�HTXDomR�WHP�VLQDLV�RSRVWRV��PDV�QmR�FRQVHJXH�
GHWHUPLQDU�XP�SRQWR�LQWHUPHGLiULR�TXDQGR�R�YDORU�IRU����
$V�FDXVDV�SRVVtYHLV�VmR�RV�GRLV�SRQWRV�HVWDUHP�VHSDUDGRV�
SRU�PHQRV�GH�XP�ELOLRQpVLPR�RX�D�HTXDomR�QmR�WHU�
YDORUHV�UHDLV�HQWUH�RV�GRLV�SRQWRV�GH�LQYHUVmR�GH�VLQDLV�

([WUHPXP ,VWR�UHSUHVHQWD�XPD�GDV�VHJXLQWHV�FRQGLo}HV�

� 2�VROXFLRQDGRU�QXPpULFR�HVSHFLILFDGR�GHWHUPLQD�XP�
SRQWR�RQGH�R�YDORU�GD�HTXDomR�VH�DSUR[LPD�GH�XP�
PtQLPR�RX�Pi[LPR�ORFDO��2�SRQWR�SRGH�RX�QmR�
UHSUHVHQWDU�XPD�UDL]�

� 2�VROXFLRQDGRU�QXPpULFR�SDURX�GH�SURFXUDU�QR�
Q~PHUR�PDLRU�RX�PHQRU�GR�LQWHUYDOR�GD�FDOFXODGRUD�

6H�R�VROXFLRQDGRU�QXPpULFR�QmR�GHWHUPLQDU�XPD�VROXomR��HOH�H[LEH�XPD�
GDV�VHJXLQWHV�PHQVDJHQV�H[SOLFDWLYDV�

%DG�*XHVV�HV� 8P�RX�PDLV�GRV�SDOSLWHV�LQLFLDLV�HVWmR�IRUD�GR�GRPtQLR�GD�
HTXDomR�

&RQVWDQW" 2�YDORU�GD�HTXDomR�p�R�PHVPR�HP�WRGRV�RV�SRQWRV�
WHVWDGRV�
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Solucionando Equações

Solucionando equações polinomiais
$V�HTXDo}HV�SROLQRPLDLV�HVWmR�QD�IyUPXOD�

3RU�H[HPSOR��D�HTXDomR�D�VHJXLU�p�XP�SROLQ{PLR�GH�WHUFHLUR�JUDX�

9RFr�SRGH�XVDU�D�+3���*�SDUD�

� GHWHUPLQDU�DV�UDt]HV�GH�XP�SROLQ{PLR

� GHWHUPLQDU�RV�FRHILFLHQWHV�GH�XP� SROLQ{PLR��GDGR�XP�FRQMXQWR�GH�
UDt]HV�

3DUD�VROXFLRQDU�XP�SROLQ{PLR��YRFr�H[SUHVVD�R�FRPR�XP�YHWRU�GH�VHXV�
FRHILFLHQWHV��3RU�H[HPSOR��FRQVLGHUH�R�H[HPSOR�DQWHULRU�

1D�IyUPXOD�GH�YHWRU��LVWR�SRGH�VHU�H[SUHVVR�GD�VHJXLQWH�IRUPD�

2EVHUYH�TXH�VH�XP�SROLQ{PLR�QmR�LQFOXLU�XP�WHUPR�SDUD�XPD�GHWHUPLQDGD�
SRWrQFLD��VHUi�SUHFLVR�LQFOXLU�XP���QR�YHWRU�SDUD�UHSUHVHQWDU�R�WHUPR��3RU�
H[HPSOR�

(TXDomR 9HWRU

D[Q E[Q �– … F[� G[ H� � � � � � 

�[� �[� �[– �� � � 

�[� �[� �[– �� � � 

� � �– �

�[� �� � � �

5x3 2x– � � �– �
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Exemplo

(VWH�H[HPSOR�GHVFUHYH�FRPR�GHWHUPLQDU�DV�UDt]HV�GD�HTXDomR�SROLQRPLDO�
�

�� $EUD�R�VROXFLRQDGRU�QXPpULFR�H�VHOHFLRQH�
62/9(�32/<�SDUD�H[LELU�R�IRUPXOiULR�GH�
HQWUDGD�&RHIILFLHQWV��&RHILFLHQWHV���

�� &RP�R�FXUVRU�QR�FDPSR�&RHIILFLHQWV��SUHVVLRQH�(',7��2�0DWUL[�:ULWHU�p�
DEHUWR��SURQWR�SDUD�XVDU�

�� 1R�0DWUL[�:ULWHU��LQVLUD�RV�FRHILFLHQWHV�QD�
OLQKD�VXSHULRU�GD�PDWUL]��9HMD�R�FDStWXOR����
§9HWRUHV��/LVWDV��$UUDQMRV�H�0DWUL]HV¨�SDUD�
REWHU�LQIRUPDo}HV�VREUH�FRPR�XVDU�R�
0DWUL[�:ULWHU�

�� 3UHVVLRQH�\�SDUD�FRORFDU�RV�YDORUHV�QR�
IRUPXOiULR�GH�HQWUDGD��

�� 3UHVVLRQH�]�SDUD�FRORFDU�R�FXUVRU�QR�
FDPSR�5RRWV��5Dt]HV���

�� 3UHVVLRQH�62/9(��$�+3���*�VROXFLRQD�D�
HTXDomR�H�FRORFD�DV�UDt]HV��QD�IRUPD�GH�
YHWRU��QR�FDPSR�5RRWV��

�� 3DUD�FRSLDU�D�HTXDomR�RX�DV�UDt]HV�QD�OLQKD�
GH�FRPDQGRV��PRYD�VH�SDUD�R�FDPSR�SDUD�
FRSLDU�H�SUHVVLRQDU�6<0%�
6<0%[6<0%\

�[� �[� �[– �� � � 
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Solucionando Equações

Determinando um polinômio de um conjunto de raízes

3DUD�GHWHUPLQDU�XPD�HTXDomR�SROLQRPLDO�TXH�FRUUHVSRQGH�D�XP�FRQMXQWR�
GH�UDt]HV��XVH�R�SURFHGLPHQWR�D�VHJXLU�

�� $EUD�R�VROXFLRQDGRU�QXPpULFR�H�VHOHFLRQH�62/9(�32/<�SDUD�H[LELU�R�
IRUPXOiULR�GH�HQWUDGD�&RHIILFLHQWV��

�� 3UHVVLRQH�]�SDUD�SRVLFLRQDU�R�FXUVRU�QR�FDPSR�5RRWV�H�SUHVVLRQH�
(',7��2�0DWUL[�:ULWHU�p�DEHUWR��SURQWR�SDUD�XVR�

�� 1R�0DWUL[�:ULWHU��LQVLUD�DV�UDt]HV�QD�OLQKD�VXSHULRU�GD�PDWUL]�H�
SUHVVLRQH�\�SDUD�FRORFDU�RV�YDORUHV��QD�IRUPD�GH�YHWRU��QR�
IRUPXOiULR�GH�HQWUDGD�

�� 3UHVVLRQH�[�SDUD�FRORFDU�R�FXUVRU�QR�FDPSR�&RHIILFLHQWV�

�� 3UHVVLRQH�62/9(��2�VROXFLRQDGRU�QXPpULFR�VROXFLRQD�D�HTXDomR�H�
FRORFD�RV�FRHILFLHQWHV��QD�IRUPD�GH�YHWRU��QR�FDPSR�&RHIILFLHQWV�

Solucionando sistemas lineares
8P�VLVWHPD�OLQHDU�p�XP�FRQMXQWR�GH�HTXDo}HV�OLQHDUHV��RQGH�Ki�PDLV�GR�
TXH�XPD�YDULiYHO�LQGHSHQGHQWH��3RU�H[HPSOR��D�VHJXLU�WHPRV�XP�VLVWHPD�
RQGH�Ki�GXDV�HTXDo}HV�OLQHDUHV�H�GXDV�YDULiYHLV�LQGHSHQGHQWHV�

([LVWHP�WUrV�WLSRV�GH�VLVWHPDV�OLQHDUHV�

� 6LVWHPDV�GHWHUPLQDGRV�FRP�H[DWLGmR�VmR�VLVWHPDV�RQGH�Ki�R�
PHVPR�Q~PHUR�GH�HTXDo}HV�TXH�YDULiYHLV�LQGHSHQGHQWHV��$�+3���*�
SRGH�VROXFLRQDU�HVWHV�VLVWHPDV�DWp�RV�OLPLWHV�GH�VXD�SUHFLVmR�

� 6LVWHPDV�KLSHUGHWHUPLQDGRV�VmR�VLVWHPDV�RQGH�Ki�XP�PDLRU�
Q~PHUR�GH�HTXDo}HV�GR�TXH�YDULiYHLV�LQGHSHQGHQWHV��*HUDOPHQWH��QmR�
Ki�XPD�VROXomR�H[DWD�SDUD�HVWHV�VLVWHPDV��$�+3���*�UHWRUQD�D�VROXomR�
GH�TXDGUDGRV�PtQLPRV�

� 6LVWHPDV�VXEGHWHUPLQDGRV�VmR�VLVWHPDV�RQGH�Ki�XP�PHQRU�Q~PHUR�
GH�HTXDo}HV�GR�TXH�R�Q~PHUR�GH�YDULiYHLV�LQGHSHQGHQWHV��(P�JHUDO��Ki�
XP�Q~PHUR�LQILQLWR�GH�VROXo}HV�SDUD�HVWHV�VLVWHPDV��$�+3���*�UHWRUQD�
D�VROXomR�GH�QRUPD�(XFOLGLDQD�PtQLPD�

�[ �\� � 

�[ �\– � 



Página 6-8 Solucionando Equações

So
lu

ci
on

an
do

 E
qu

aç
õe

s

Representando um sistema como matrizes

3DUD�VROXFLRQDU�XP�VLVWHPD�OLQHDU��YRFr�UHSUHVHQWD�R�VLVWHPD�QD�IRUPD�GH�
PDWUL]�QR�VROXFLRQDGRU�QXPpULFR��3DUD�UHSUHVHQWDU�R�VLVWHPD�QD�IRUPD�GH�
PDWUL]��p�SUHFLVR�WUDQVSRU�DV�HTXDo}HV�SDUD�XPD�IRUPD�RQGH�DV�YDULiYHLV�
LQGHSHQGHQWHV�HVWHMDP�j�HVTXHUGD�GR�VLQDO� �H�DV�FRQVWDQWHV�HVWHMDP�j�
GLUHLWD��3RU�H[HPSOR��FRQVLGHUH�R�VHJXLQWH�FRQMXQWR�GH�HTXDo}HV�

$QWHV�GH�WHQWDU�VROXFLRQDU�HVWH�VLVWHPD��PDQLSXOH�DV�HTXDo}HV�SDUD�D�
VHJXLQWH�IyUPXOD�

(VWDV�HTXDo}HV�SRGHP�VHU�UHSUHVHQWDGDV�FRPR�XP�FRQMXQWR�GH�WUrV�
PDWUL]HV�

� XPD�PDWUL]�TXH�FRQWpP�RV�FRHILFLHQWHV�GH�PDWUL]

� XPD�PDWUL]�TXH�FRQWpP�DV�FRQVWDQWHV

� XPD�PDWUL]�TXH�FRQWpP�DV�YDULiYHLV�D�VROXFLRQDU�

4XDQGR�VROXFLRQD�HVWH�VLVWHPD��YRFr�HVSHFLILFD�DV�GXDV�SULPHLUDV�
PDWUL]HV�H�DV�UHVSRVWDV�VmR�IRUQHFLGDV�QD�WHUFHLUD�PDWUL]�

Exemplo

3DUD�VROXFLRQDU�R�VLVWHPD�OLQHDU�D�VHJXLU�

�[ �\– �� � 

�[ �\ �–� �� 
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� �
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Solucionando Equações

�� $EUD�R�VROXFLRQDGRU�QXPpULFR�H�VHOHFLRQH�
62/9(�/,1�6<6�SDUD�H[LELU�R�IRUPXOiULR�GH�
HQWUDGD�6ROYH�6\VWHP��

>í�\

�� 9HULILTXH�VH�R�FXUVRU�HVWi�QR�FDPSR�$��H�
SUHVVLRQH�(',7��2�0DWUL[�:ULWHU�p�DEHUWR��
SURQWR�SDUD�XVR��&ULH�XPD�PDWUL]�GH�
FRHILFLHQWHV�

(',7��

�� 3UHVVLRQH�\�SDUD�UHWRUQDU�DR�
IRUPXOiULR�GH�HQWUDGD�6ROYH�6\VWHP��$�
PDWUL]�TXH�YRFr�FULRX�DSDUHFH�QR�FDPSR�$��
�

\

�� &RORTXH�R�FXUVRU�QR�FDPSR�%��H�SUHVVLRQH�
(',7�SDUD�H[LELU�R�0DWUL[�:ULWHU��&ULH�XPD�
PDWUL]�GH�FRQVWDQWH�

](',7��

�� 3UHVVLRQH�\�SDUD�UHWRUQDU�DR�
IRUPXOiULR�GH�HQWUDGD�6ROYH�6\VWHP��$�
PDWUL]�TXH�YRFr�FULRX�DSDUHFH�QR�FDPSR�%��

\

�� 3UHVVLRQH�]�SDUD�FRORFDU�R�FXUVRU�QR�
FDPSR�;��H�SUHVVLRQH�62/9(��2�
VROXFLRQDGRU�QXPpULFR�UHVROYH�R�VLVWHPD�
OLQHDU�H�JUDYD�DV�UHVSRVWDV�HP�XPD�PDWUL]��
$�PDWUL]�GRV�UHVXOWDGRV�p�H[LELGD�QR�FDPSR�
;���

]�62/9(

�[ �\– �]� �– 

[ �\– �]� � 

�[ \– �]– � 



Página 6-10 Solucionando Equações

So
lu

ci
on

an
do

 E
qu

aç
õe

s

�� 5HWRUQH�SDUD�D�WHOD�GHIDXOW��$�PDWUL]�GH�
UHVXOWDGRV�p�JUDYDGD�QR�KLVWyULFR�

\

Solucionando equações diferenciais
(VWD�VHomR�H[SOLFD�FRPR�XVDU�R�VROXFLRQDGRU�QXPpULFR�SDUD�UHVROYHU�
HTXDo}HV�GLIHUHQFLDLV�

�� $EUD�R�VROXFLRQDGRU�QXPpULFR�H�VHOHFLRQH�62/9(�',))�(4�SDUD�H[LELU�R�
IRUPXOiULR�GH�HQWUDGD�6ROYH�(TXDWLRQ��

�� 8VH�R�PpWRGR�GHVFULWR�HP�§,QWHUSUHWDQGR�RV�UHVXOWDGRV¨�QD�SiJLQD�����
SDUD�HVSHFLILFDU�D�HTXDomR�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�QDYHJDU�SDUD�RV�FDPSRV�H�SUHVVLRQH�(',7��$V�
GHILQLo}HV�GHIDXOW�VmR�XPD�HTXDomR��RQGH�[�p�XPD�IXQomR�GH�\��2V�
FDPSRV�VmR�RV�VHJXLQWHV�

)� (VSHFLILFD�D�HTXDomR�D�VHU�VROXFLRQDGD�

,1'(3� (VSHFLILFD�D�YDULiYHO�LQGHSHQGHQWH��2�YDORU�GHIDXOW�p�
[�

,1,7� &RQWpP�R�YDORU�LQLFLDO�GD�YDULiYHO�LQGHSHQGHQWH�

),1$/� &RQWpP�R�YDORU�ILQDO�GD�YDULiYHO�LQGHSHQGHQWH�

62/1� (VSHFLILFD�D�YDULiYHO�GD�VROXomR��2�YDORU�GHIDXOW�p�\��

,1,7� &RQWpP�R�YDORU�LQLFLDO�GD�YDULiYHO�GH�VROXomR�

),1$/� ([LEH�R�YDORU�ILQDO�GD�YDULiYHO�GH�VROXomR�TXDQGR�D�
HTXDomR�HVWLYHU�VROXFLRQDGD��(VWH�YDORU�QmR�SRGH�VHU�
HGLWDGR�

72/� &RQWpP�R�QtYHO�DFHLWiYHO�GR�HUUR�DEVROXWR��2�YDORU�
GHIDXOW�p��������

67(3� &RQWpP�R�WDPDQKR�GR�SDVVR�LQLFLDO�D�VHU�XWLOL]DGR�SHOR�
VROXFLRQDGRU�QD�WHQWDWLYD�GH�HQFRQWUDU�XPD�VROXomR�

67,)) 6HOHFLRQH�HVWH�FDPSR�VH�R�SURFHVVR�QmR�IXQFLRQDU�RX�
GHPRUDU�PXLWR��(OH�H[LEH�FDPSRV�DGLFLRQDLV��RQGH�
YRFr�LQVHUH�LQIRUPDo}HV�SDUFLDLV�GH�GHULYDGDV�SDUD�
REWHU�XPD�VROXomR�UtJLGD��9HMD�R�*XLD�GR�8VXiULR�
$YDQoDGR�SDUD�REWHU�PDLV�LQIRUPDo}HV�
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�� 3UHVVLRQH�62/9(��$�FDOFXODGRUD�VROXFLRQD�D�HTXDomR��6H�R�SURFHVVR�
GHPRUDU�PXLWR�RX�QmR�JHUDU�XPD�VROXomR�

D� 3UHVVLRQH���SDUD�LQWHUURPSHU�R�SURFHVVR�

�� 5HHGLWH�R�IRUPXOiULR�GH�HQWUDGD�SDUD�VHOHFLRQDU�D�RSomR�67,))�

E� ,QVLUD�LQIRUPDo}HV�GDV�GHULYDGDV�SDUFLDLV�DQWHV�GH�WHQWDU�GH�QRYR�

Usando o Financial Solver
8VH�R�)LQDQFLDO�6ROYHU��VROXFLRQDGRU�ILQDQFHLUR��SDUD�HIHWXDU�FiOFXORV�GR�
YDORU�GR�GLQKHLUR�SRU�XP�SHUtRGR�GH�WHPSR�H�SDUD�FDOFXODU�DPRUWL]Do}HV�
UHODWLYDV�D�HVWHV�FiOFXORV�

� 2V�FiOFXORV�GR�YDORU�GR�GLQKHLUR�SRU�XP�SHUtRGR�GH�WHPSR�UHIHUH�VH�D�
XP�HPSUpVWLPR�HP�GLQKHLUR�TXH�GHYH�VHU�UHVWLWXtGR��D�XPD�WD[D�GH�
MXURV�FRPSRVWRV�IL[RV��GHQWUR�GH�XP�SUD]R�GHWHUPLQDGR��

� $PRUWL]DomR�p�D�IRUPD�FRPR�RV�SDJDPHQWRV�VmR�GLYLGLGRV�HQWUH�
PRQWDQWH�SULQFLSDO�H�MXURV�VREUH�R�HPSUpVWLPR�

2�VROXFLRQDGRU�ILQDQFHLUR�SHUPLWH�TXH�YRFr�FDOFXOH�TXDOTXHU�XP�GRV�
SDUkPHWURV�GH�XPD�WUDQVDomR�GH�FiOFXOR�GR�YDORU�GR�GLQKHLUR�SRU�XP�
SHUtRGR�GH�WHPSR��9RFr�SRGH�H[HFXWDU�XPD�DQiOLVH�GH�PRGHORV�LQVHULQGR�
WRGRV�RV�SDUkPHWURV��H[FHWR�XP��H�FDOFXODQGR�R�YDORU�GHVWH�~OWLPR��

Parâmetros do cálculo do valor do dinheiro em um período 
de tempo

2�VROXFLRQDGRU�ILQDQFHLUR�XVD�RV�VHJXLQWHV�SDUkPHWURV�

1 2�WRWDO�GRV�SHUtRGRV�GH�MXURV�FRPSRVWRV�H�GH�SDJDPHQWRV��
8P�SHUtRGR�GH�MXURV�FRPSRVWRV�p�R�SHUtRGR�DSyV�R�TXDO�R�
YDORU�GR�MXURV�DFXPXODGR�QR�HPSUpVWLPR�p�VRPDGR�DR�
PRQWDQWH�SULQFLSDO��2�VROXFLRQDGRU�ILQDQFHLUR�FRQVLGHUD�
TXH�HVWH�SHUtRGR�FRUUHVSRQGH�DR�SHUtRGR�GH�SDJDPHQWR�

,�<5 $�WD[D�GH�MXURV�DQXDO��H[SUHVVD�FRPR�XPD�SHUFHQWDJHP�
QRPLQDO�

39 2�YDORU�GR�HPSUpVWLPR�QR�LQtFLR�GR�SULPHLUR�SHUtRGR�

307 $�TXDQWLD�GR�SDJDPHQWR�SHULyGLFR�RX�R�PRQWDQWH�GR�
SDJDPHQWR�TXH�GHYH�VHU�HIHWXDGR�HP�FDGD�SHUtRGR�
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)9 2�YDORU�GR�HPSUpVWLPR�QR�ILQDO�GR�HQpVLPR�SHUtRGR��3RU�
H[HPSOR��VH�YRFr�HVWLYHVVH�FDOFXODQGR�GHWDOKHV�GH�XPD�
TXLWDomR�FRPSOHWD�GH�HPSUpVWLPR��HVWH�YDORU�VHULD���

%(*�(1' 6H�R�SDJDPHQWR�p�HIHWXDGR�QR�LQtFLR�RX�QR�ILQDO�GR�SHUtRGR�
GH�SDJDPHQWR��

Cálculos do valor do dinheiro no período de tempo
�� 3UHVVLRQH�<(�SDUD�DEULU�R�VROXFLRQDGRU�ILQDQFHLUR��

2�IRUPXOiULR�GH�HQWUDGD�7LPH�9DOXH�RI�0RQH\�p�H[LELGR�

�� 'HSHQGHQGR�GR�YDORU�TXH�YRFr�GHVHMD�FDOFXODU��LQVLUD�RV�YDORUHV�QHVWHV�
FDPSRV�

� 3DUD�LQVHULU�XP�YDORU�HP�XP�FDPSR��FRORTXH�R�FXUVRU�QR�FDPSR��
LQVLUD�R�YDORU�H�SUHVVLRQH�\��2�YDORU�DSDUHFH�QR�FDPSR�
GHVWDFDGR�

� 3DUD�HGLWDU�XP�YDORU�H[LVWHQWH��FRORTXH�R�FXUVRU�QR�FDPSR�H�
SUHVVLRQH�(',7��(GLWH�R�YDORU�QD�OLQKD�GH�FRPDQGR�H�SUHVVLRQH�
\�

� 3DUD�HVSHFLILFDU�VH�RV�SDJDPHQWRV�IRUDP�HIHWXDGRV�QR�LQtFLR�RX�QR�
ILQDO�GR�SHUtRGR�GH�SDJDPHQWR��GHVWDTXH�R�FDPSR�%HJ�(QG�H�
SUHVVLRQH�&+226���2�FDPSR�%HJ�(QG�HVWi�LPHGLDWDPHQWH�DEDL[R�GR�
FDPSR�3�<U��(OH�H[LEH�%(*�RX�(1'���6HOHFLRQH�R�YDORU�TXH�YRFr�
GHVHMD�QD�OLVWD�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�PRYHU�R�FXUVRU�SDUD�R�FDPSR�SDUD�R�YDORU�
VHU�GHWHUPLQDGR�H�SUHVVLRQH�62/9(��

2�VROXFLRQDGRU�ILQDQFHLUR�VROXFLRQD�R�FiOFXOR�H�R�YDORU�FDOFXODGR�
DSDUHFH�QR�FDPSR�

�� 3UHVVLRQH���SDUD�UHWRUQDU�j�WHOD�GHIDXOW��2�YDORU�TXH�YRFr�FDOFXORX�
p�H[LELGR�QR�KLVWyULFR�

3RU�H[HPSOR��SDUD�FDOFXODU�RV�SDJDPHQWRV�PHQVDLV�HP�XP�ILQDQFLDPHQWR�
LPRELOLiULR�GH����������SRU�XP�SHUtRGR�GH����DQRV�D�XPD�WD[D�GH�MXURV�GH�
�����

�� 3UHVVLRQH�<(�SDUD�DEULU�R�VROXFLRQDGRU�ILQDQFHLUR��

2�IRUPXOiULR�GH�HQWUDGD�7LPH�9DOXH�RI�0RQH\�p�H[LELGR�
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�� ,QVLUD�RV�YDORUHV�QRV�FDPSRV�UHOHYDQWHV��
2EVHUYH�TXH�R�Q~PHUR�GH�SDJDPHQWRV�p�
�����RX����YH]HV����

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�FRORFDU�R�FXUVRU�
QR�FDPSR�307�H�SUHVVLRQH�62/9(��2�YDORU�
PHQVDO�DSDUHFH�QR�FDPSR�307�

62/9(

Calculando a amortização

'HSRLV�HIHWXDU�XP�FiOFXOR�GR�YDORU�GR�GLQKHLUR�QR�SHUtRGR�GH�WHPSR��YRFr�
SRGH�DPRUWL]DU�RV�UHVXOWDGRV��RX�VHMD��FDOFXODU�R�PRQWDQWH�GR�SULQFLSDO�H�
R�YDORU�GRV�MXURV�SDJRV�SRU�XP�SHUtRGR�GH�WHPSR��

2�YDORU�LQLFLDO�GRV�FiOFXORV�GH�DPRUWL]DomR��RX�VHMD��R�SRQWR�D�SDUWLU�GR�
TXDO�R�SDJDPHQWR�H�RV�GHWDOKHV�GR�MXURV�VmR�FDOFXODGRV��p�R�YDORU�LQLFLDO�
�DUPD]HQDGR�QR�FDPSR�39��QR�IRUPXOiULR�GH�HQWUDGD�7LPH�9DOXH�RI�
0RQH\��3DUD�DPRUWL]DU�SDJDPHQWRV�GR�H[HPSOR�DQWHULRU��IDoD�R�VHJXLQWH�

�� ,QVLUD�GHWDOKHV�GR�FiOFXOR�GR�YDORU�GR�GLQKHLUR�QR�SHUtRGR�H�ORFDOL]H�R�
YDORU�GR�SDJDPHQWR�PHQVDO�FRPR�H[HPSOR�DQWHULRU��

�� 3UHVVLRQH�$025��2�IRUPXOiULR�GH�HQWUDGD�
$PRUWL]H�p�H[LELGR�

$025
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�� 1R�FDPSR�3D\PHQWV��YHULILTXH�VH�R�Q~PHUR�
GH�SDJDPHQWRV�D�DPRUWL]DU�HVWi�GHILQLGR�
SDUD����H�SUHVVLRQH�$025��2�VROXFLRQDGRU�
ILQDQFHLUR�DPRUWL]D�RV�SDJDPHQWRV�H�H[LEH�
RV�UHVXOWDGRV�

$025

3DUD�RV�SDJDPHQWRV�GR�SULPHLUR�DQR��R�VROXFLRQDGRU�ILQDQFHLUR�
LQIRUPD�

� R�SULQFLSDO�UHPDQHVFHQWH�DSyV�R�Q~PHUR�GH�SDJDPHQWRV�SUHYLVWR�
VHU�HIHWXDGR

� R�FRPSRQHQWH�GH�MXURV�GRV�SDJDPHQWRV

� R�VDOGR�GR�PRQWDQWH�SULQFLSDO�DSyV�R�Q~PHUR�GH�SDJDPHQWRV�
SUHYLVWR�WHU�VLGR�HIHWXDGR�

'HSRLV�GH�WHU�DPRUWL]DGR�DOJXQV�SDJDPHQWRV��YRFr�SRGH�GHILQLU�R�VDOGR�GR�
HPSUpVWLPR�FRPR�YDORU�LQLFLDO�SDUD�DPRUWL]DomR��,VWR�SRGH�DPRUWL]DU�
SDJDPHQWRV�SDUD�FDGD�DQR�HP�FRPSDUDomR�DRV�GHWDOKHV�GH�SULQFLSDO�H�
MXURV�HP�HVWiJLRV�GLIHUHQWHV�GR�HPSUpVWLPR�

3DUD�DPRUWL]DU�R�VHJXQGR�DQR�GRV�SDJDPHQWRV�GR�HPSUpVWLPR�

�� 3UHVVLRQH�%→39��

2�YDORU�LQLFLDO�p�GHILQLGR�FRPR�R�YDORU�QR�FDPSR�%DODQFH��VDOGR��

�� 1R�FDPSR�3D\PHQWV��YHULILTXH�VH�R�Q~PHUR�
GH�SDJDPHQWRV�D�DPRUWL]DU�HVWi�GHILQLGR�
SDUD����H�SUHVVLRQH�$025��2�VROXFLRQDGRU�
ILQDQFHLUR�DPRUWL]D�RV�SDJDPHQWRV�GR�
VHJXQGR�DQR�H�H[LEH�RV�GHWDOKHV

$025

�� 4XDQGR�WHUPLQDU��SUHVVLRQH���SDUD�
UHWRUQDU�DR�IRUPXOiULR�GH�HQWUDGD�7LPH�
9DOXH�RI�0RQH\��2EVHUYH�VH�R�YDORU�LQLFLDO�
DWXDO�p�H[LELGR�QR�FDPSR�39��
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Armazenando Objetos

Índice

9DULiYHLV �����������������������������������������������������������������������������������

&ULDQGR�XPD�YDULiYHO ���������������������������������������������������������

8VDQGR�XPD�YDULiYHO�HP�XP�FiOFXOR �������������������������������

)XQo}HV�GHILQLGDV�SHOR�XVXiULR ����������������������������������������

'LUHWyULRV ���������������������������������������������������������������������������������

&ULDQGR�XP�GLUHWyULR����������������������������������������������������������

6HOHFLRQDQGR�XP�GLUHWyULR�RX�YDULiYHO ����������������������������

*HUHQFLDQGR�YDULiYHLV�H�GLUHWyULRV ���������������������������������������

([FOXLQGR�XPD�YDULiYHO�RX�GLUHWyULR �������������������������������

&RSLDQGR�RX�PRYHQGR�XPD�YDULiYHO�RX�GLUHWyULR ����������

5HQRPHDQGR�XPD�YDULiYHO�RX�GLUHWyULR �������������������������

(GLWDQGR�XPD�YDULiYHO ������������������������������������������������������

*HUHQFLDPHQWR�GH�PHPyULD �������������������������������������������������

8VDQGR�PHPyULD�GH�SRUWDV ����������������������������������������������

Introdução
9RFr�DUPD]HQD�XP�REMHWR�IRUQHFHQGR�OKH�XP�QRPH�H�VDOYDQGR�R��8P�
REMHWR�VDOYR�GHVWH�PRGR�p�FKDPDGR�GH�YDULiYHO��4XDOTXHU�REMHWR�FULDGR�
¦�Q~PHURV��HTXDo}HV��SURJUDPDV��JUiILFRV�H�RXWURV�¦�SRGH�VHU�
DUPD]HQDGR�HP�XPD�YDULiYHO�

9RFr�SRGH�FULDU�GLUHWyULRV�H�VXEGLUHWyULRV�SDUD�DUPD]HQDU�VXDV�YDULiYHLV�
RX�DUPD]HQDU�DV�YDULiYHLV�QR�GLUHWyULR�GHIDXOW��FKDPDGR�+20(��

$�+3 ��*�SRVVXL�TXDWUR�iUHDV�SDUD�DUPD]HQDU�YDULiYHLV��R�GLUHWyULR�
+20(��H�RV�VXEGLUHWyULRV�TXH�HOH�FRQWpP���SRUWD����SRUWD���H�SRUWD����
0RYHQGR�RV�REMHWRV�TXH�GHVHMD�PDQWHU�SDUD�D�PHPyULD�GDV�SRUWDV��YRFr�
WRUQD�D�PHPyULD�GR�XVXiULR�GLVSRQtYHO�SDUD�RSHUDo}HV�GLiULDV�
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Variáveis
$V�YDULiYHLV�SHUPLWHP�TXH�YRFr�DUPD]HQH�H�UHFXSHUH�REMHWRV��)DoD�LVWR�
IRUQHFHQGR�XP�QRPH�DR�REMHWR��3RU�H[HPSOR��VH�YRFr�XWLOL]DU�
UHJXODUPHQWH�XP�Q~PHUR�SDUWLFXODU�HP�FiOFXORV�¦GLJDPRV������ P�V���D�
DFHOHUDomR�GD�JUDYLGDGH�¦�p�SRVVtYHO�FULDU�XPD�YDULiYHO�TXH�DVVRFLH�HVWH�
Q~PHUR�D�XP�QRPH��

2V�QRPHV�GH�YDULiYHLV�SRGHP�WHU�DWp�����FDUDFWHUHV�H�SRGHP�FRQWHU�
OHWUDV��GtJLWRV�H�D�PDLRULD�GRV�RXWURV�FDUDFWHUHV��9RFr�SRGHULD��SRU�
H[HPSOR��FKDPDU����� P�V��*��*��RX�*5$9��(P�VHJXLGD��TXDQGR�SUHFLVDU�
XVDU����� P�V��HP�XP�FiOFXOR��YRFr�SRGHUi�LQVHULU�R�QRPH�GD�YDULiYHO�RX�
VHOHFLRQi�OD�HP�XP�PHQX�

$OJXQV�FDUDFWHUHV�QmR�SRGHP�VHU�LQFOXtGRV�HP�XP�QRPH�GH�YDULiYHO��(OHV�
VmR�

� FDUDFWHUHV�TXH�VHSDUDP�REMHWRV��HVSDoR��SRQWR��YtUJXOD��#

� GHOLPLWDGRUHV�GH�REMHWR����>�@�§�©�^�`�������B���

� VtPERORV�PDWHPiWLFRV��SRU�H[HPSOR����¥����A�����!���√ = ≤ ≥ ≠ ∂ ∫. 

$OpP�GLVVR��QmR�p�SRVVtYHO�XVDU�XP�QRPH�GH�FRPDQGR�RX�XP�QRPH�GH�
PHQX�FRPR�QRPH�GH�XPD�YDULiYHO�

9RFr�SRGH�DUPD]HQDU�TXDOTXHU�WLSR�GH�REMHWR�HP�XPD�YDULiYHO��Q~PHURV��
VHT�rQFLDV�GH�FDUDFWHUHV��HTXDo}HV��SURJUDPDV��JUiILFRV�H�RXWURV�

Criando uma variável
�� ,QVLUD�RV�GDGRV�TXH�YRFr�GHVHMD�DVVRFLDU�D�XPD�YDULiYHO�

�� 3UHVVLRQH�k SDUD�VHOHFLRQDU�R�FRPDQGR�6725(��DUPD]HQDU��

�� ,QVLUD�XP�QRPH�SDUD�D�YDULiYHO���&RQVXOWH�R�FDStWXOR����§2SHUDomR�
%iVLFD¨��SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�LQVHULU�FDUDFWHUHV�
DOIDEpWLFRV��

�� 3UHVVLRQH�\�SDUD�FULDU�D�YDULiYHO�

3RU�H[HPSOR��SDUD�FULDU�XPD�YDULiYHO�FKDPDGD�*5$9�SDUD�DUPD]HQDU�R�
YDORU�������LQVLUD�R�VHJXLQWH�QD�OLQKD�GH�FRPDQGR�

����k ` `�*5$9�\

9HMD�§&ULDQGR�XP�GLUHWyULR¨�QD�SiJLQD�����SDUD�REWHU�GHWDOKHV�GH�RXWUR�
PpWRGR�SDUD�FULDU�YDULiYHLV�
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Listando variáveis

([LVWHP�GXDV�IRUPDV�GH�YHU�DV�YDULiYHLV�TXH�YRFr�FULRX�

� SUHVVLRQH�j

� SUHVVLRQH <G��,VWR�DEUH�D�IHUUDPHQWD�GH�JHUHQFLDPHQWR�GH�DUTXLYRV�
FKDPDGD�)LOH�0DQDJHU�H�H[LEH�D�iUYRUH�GH�GLUHWyULRV��$�iUYRUH�GH�
GLUHWyULRV�p�XPD�OLVWD�GH�SRUWDV�H�GLUHWyULRV�H[SDQVtYHLV�QD�VXD�+3 ��*�

Usando�j

4XDQGR�YRFr�SUHVVLRQD�j��RV�QRPHV�GDV�YDULiYHLV�DSDUHFHP�QR�PHQX�
GH�WHFODV�GH�IXQomR��6H�YRFr�WLYHU�FULDGR�PDLV�GH���YDULiYHLV��SUHVVLRQH�
l�SDUD�H[LELU�R�SUy[LPR�FRQMXQWR�GH���YDULiYHLV�

2EVHUYH�TXH�DSHQDV�RV�SULPHLURV���FDUDFWHUHV�GH�XP�QRPH�GH�YDULiYHO�
DSDUHFHP�QR�PHQX�j��3DUD�YHU�R�QRPH�FRPSOHWR�GH�XPD�YDULiYHO��
SUHVVLRQH�D�WHFOD�GH�IXQomR�¦�a �D�f ¦�TXH�FRUUHVSRQGH�j�YDULiYHO��2�
QRPH�FRPSOHWR�GD�YDULiYHO�p�H[LELGR�QD�OLQKD�GH�FRPDQGR��3DUD�YHU�RV�
GDGRV�TXH�HVWmR�DUPD]HQDGRV�QHVWD�YDULiYHO��SUHVVLRQH�\�

$V�YDULiYHLV�TXH�VmR�UHODFLRQDGDV�TXDQGR�YRFr�SUHVVLRQD�j�VmR�DV�
YDULiYHLV�DUPD]HQDGDV�QR�GLUHWyULR�DWXDO��3DUD�YHU�DV�YDULiYHLV�
DUPD]HQDGDV�HP�RXWUR�GLUHWyULR��YRFr�GHYH�VHOHFLRQi�OR���9HMD�
§'LUHWyULRV¨�QD�SiJLQD�����SDUD�REWHU�PDLV�LQIRUPDo}HV��

Usando o File Manager

4XDQGR�YRFr�DEUH�R�)LOH�0DQDJHU��DSHQDV�
DV�SRUWDV�H�R�GLUHWyULR�+20(�HVWmR�
OLVWDGRV��3DUD�YHU�DV�YDULiYHLV�HP�XP�
GLUHWyULR��YRFr�SUHFLVD�VHOHFLRQi�OR��,VWR�p�
H[SOLFDGR�QD�SiJLQD�����

4XDQGR�YRFr�VHOHFLRQD�XP�GLUHWyULR��WRGRV�
RV�REMHWRV�QHVWH�GLUHWyULR�¦�YDULiYHLV�H�
VXEGLUHWyULRV�¦�WDPEpP�VmR�H[LELGRV�QD�
OLVWD���9RFr�WDPEpP�SRGH�YHU�R�WLSR�GH�FDGD�
REMHWR�H�R�VHX�WDPDQKR���3DUD�YHU�DV�
YDULiYHLV�H�RXWURV�REMHWRV�HP�XP�
VXEGLUHWyULR��VHOHFLRQH�R�
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Usando uma variável em um cálculo

9RFr�SRGH�XVDU�R�FRQWH~GR�GH�XPD�YDULiYHO�HP�XP�FiOFXOR��3DUD�
FRQWLQXDU�R�H[HPSOR�QD�SiJLQD������FRQVLGHUH�TXH�YRFr�DUPD]HQRX�D�
DFHOHUDomR�GD�JUDYLGDGH�HP�XPD�YDULiYHO�FKDPDGD�*5$9�H�TXH�HVWD�
YDULiYHO�p�UHSUHVHQWDGD�SHOD�WHFOD�c��3DUD�PXOWLSOLFDU�D�DFHOHUDomR�GD�
JUDYLGDGH�SRU����YRFr�SUHVVLRQDULD�

jc��\

j�c�FRORFD�R�QRPH�GD�YDULiYHO�QD�OLQKD�GH�FRPDQGR��3UHVVLRQH�\�
SDUD�FDOFXODU�D�YDULiYHO�H�WRGD�D�H[SUHVVmR�

2EVHUYH�TXH�VH�D�YDULiYHO�TXH�GHVHMD�XVDU�QmR�HVWLYHU�GLVSRQtYHO�TXDQGR�
YRFr�SUHVVLRQDU�j��VHUi�SUHFLVR�VHOHFLRQDU�SULPHLUR�R�GLUHWyULR�HP�TXH�
D�YDULiYHO�HVWi�DUPD]HQDGD���9HMD�§6HOHFLRQDQGR�XP�GLUHWyULR�RX�YDULiYHO¨�
QD�SiJLQD������

Funções definidas pelo usuário

$V�IXQo}HV�GHILQLGDV�SHOR�XVXiULR�VmR�XP�WLSR�GH�YDULiYHO�HVSHFLDO��&RPR�
QDV�YDULiYHLV��YRFr�IRUQHFH�XP�QRPH�j�IXQomR�GHILQLGD�SHOR�XVXiULR�H�D�
DUPD]HQD�SDUD�XVR�SRVWHULRU�

$V�IXQo}HV�GHILQLGDV�SHOR�XVXiULR�RSHUDP�GD�PHVPD�IRUPD�TXH�DV�
IXQo}HV�QRUPDLV��RX�VHMD��YRFr�LQVHUH�R�QRPH�GD�IXQomR��HVSHFLILFD�R�
DUJXPHQWR�RX�RV�DUJXPHQWRV�HQWUH�SDUrQWHVHV�H�SUHVVLRQD�\�RX�
>� SDUD�DYDOLDU�D�IXQomR��$�GLIHUHQoD�p�TXH�YRFr�FULD�D�SUySULD�IXQomR�
H�IRUQHFH�D�HOD�XP�QRPH�GD�VXD�HVFROKD�

Criando uma função definida pelo usuário

2�H[HPSOR�D�VHJXLU�LOXVWUD�FRPR�FULDU�XPD�IXQomR�GHILQLGD�SHOR�XVXiULR�
SDUD�FDOFXODU� �H�DUPD]HQi�OD�FRP�R�QRPH�§)��[�¨�

�� 3UHVVLRQH�<#�SDUD�FRORFDU�R�FRPDQGR�'(),1(�QD�OLQKD�GH�
FRPDQGR�

�� &RP�R�FXUVRU�HQWUH�RV�SDUrQWHVHV�GR�FRPDQGR��GHILQD�D�IXQomR�

`)�<_O}>æ�tOq��

2EVHUYH�TXH�R�QRPH�TXH�YRFr�GHVHMD�IRUQHFHU�GHYH�DSDUHFHU�j�
HVTXHUGD�GR�VLQDO�GH�LJXDO��(VSHFLILTXH�D�IXQomR�j�GLUHLWD�GR�VLQDO�GH�
LJXDO��

�� 3UHVVLRQH�\�SDUD�GHILQLU�D�IXQomR�H�DUPD]HQi�OD�QR�GLUHWyULR�DWXDO��
1HVWH�H[HPSOR��HOH�p�DUPD]HQDGR�FRPR�§)�¨�

3 x
2( )cos
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Avaliando uma função definida pelo usuário

3DUD�DYDOLDU�XPD�IXQomR�GHILQLGD�SHOR�XVXiULR�

�� 9i�SDUD�R�GLUHWyULR�RQGH�YRFr�DUPD]HQRX�D�IXQomR�H�SUHVVLRQH�j��

$V�YDULiYHLV�QR�GLUHWyULR�VmR�H[LELGDV�QR�PHQX�GH�WHFODV�GH�IXQomR�

�� 3UHVVLRQH�D�WHFOD�GH�IXQomR�TXH�FRUUHVSRQGH�j�YDULiYHO�

2�QRPH�GD�IXQomR�p�H[LELGR�QD�OLQKD�GH�FRPDQGR�

�� &RP�R�FXUVRU�DSyV�R�QRPH�GD�IXQomR��SUHVVLRQH�>_�SDUD�LQVHULU�
SDUrQWHVHV�

�� ,QVLUD�R�DUJXPHQWR�RX�RV�DUJXPHQWRV�HQWUH�SDUrQWHVHV�

6H�D�IXQomR�WLYHU�PDLV�GH�XP�DUJXPHQWR��VHSDUH�FDGD�DUJXPHQWR�SRU�
XPD�YtUJXOD�

�� 3DUD�DYDOLDU�D�IXQomR�

� SUHVVLRQH�\�SDUD�REWHU�XPD�UHVSRVWD�H[DWD�RX

� SUHVVLRQH�>� SDUD�REWHU�XPD�UHVSRVWD�DSUR[LPDGD�

Diretórios
&ULDU�GLUHWyULRV�QD�+3 ��*�p�FRPR�FULDU�GLUHWyULRV�HP�XP�FRPSXWDGRU��
8P�GLUHWyULR�p�VLPSOHVPHQWH�XPD�iUHD�GD�PHPyULD�FRP�QRPH�RQGH�YRFr�
SRGH�DUPD]HQDU�YDULiYHLV��H�RXWURV�GLUHWyULRV��

3RU�H[HPSOR��YRFr�SRGH�FULDU�GLYHUVDV�YDULiYHLV�UHIHUHQWHV�D�FiOFXORV�GH�
HQJHQKDULD�PHFkQLFD��9RFr�SURYDYHOPHQWH�DV�ORFDOL]DULD�FRP�PDLRU�
IDFLOLGDGH�VH�HODV�HVWLYHVVHP�DUPD]HQDGDV�MXQWDV��3RUWDQWR��FULH�XP�
GLUHWyULR�H�DUPD]HQH�DSHQDV�VXDV�YDULiYHLV�GH�HQJHQKDULD�PHFkQLFD�QHVWH�
GLUHWyULR��'HSRLV��TXDQGR�SUHFLVDU�GH�XPD�GHVWDV�YDULiYHLV��Yi�SDUD�HVWH�
GLUHWyULR�H�VHOHFLRQH�D�YDULiYHO�

4XDQGR�OLJD�D�+3 ��*�SHOD�SULPHLUD�YH]��YRFr�HQFRQWUD�DSHQDV�XP�
GLUHWyULR��(OH�p�FKDPDGR�GH�+20(�$�PHQRV�TXH�YRFr�HVSHFLILTXH�RXWUR�
GLUHWyULR��WRGDV�DV�YDULiYHLV�FULDGDV�SRU�YRFr�VHUmR�DUPD]HQDGDV�HP�
+20(��6H�YRFr�SUHWHQGHU�FULDU�GLYHUVDV�YDULiYHLV��p�PDLV�IiFLO�FULDU�XP�
GLUHWyULR�SDUD�FDGD�FRQMXQWR�GH�YDULiYHLV�VHPHOKDQWHV��XP�GLUHWyULR�SDUD�
VXDV�YDULiYHLV�GH�HQJHQKDULD�PHFkQLFD��RXWUR�SDUD�YDULiYHLV�GH�TXtPLFD�H�
DVVLP�SRU�GLDQWH�



Página 7-6 Armazenando Objetos

A
rm

az
en

an
do

 O
bj

et
os

Criando um diretório
�� 3UHVVLRQH�<G�

,VWR�DEUH�D�IHUUDPHQWD�GH�JHUHQFLDPHQWR�GH�DUTXLYRV�FKDPDGD�)LOH�
0DQDJHU�H�H[LEH�D�iUYRUH�GH�GLUHWyULRV�

�� 6HOHFLRQH�R�GLUHWyULR�TXH�GHYH�VHU�R�GLUHWyULR�SDL�GR�VHX�QRYR�
GLUHWyULR���9HMD�§6HOHFLRQDQGR�XP�GLUHWyULR�RX�YDULiYHO¨�QD�SiJLQD������

7RGR�GLUHWyULR�FULDGR�SRU�YRFr�GHYHUi�VHU�XP�VXEGLUHWyULR�GH�RXWUR�
GLUHWyULR��RX�VHMD��FRQWLGR�GHQWUR�GH�DOJXP�RXWUR�GLUHWyULR���2�
SULPHLUR�GLUHWyULR�D�VHU�FULDGR�VHUi�XP�VXEGLUHWyULR�GH�+20(�

�� 3UHVVLRQH 2.�

$�WHOD�DJRUD�OLVWD�DV�YDULiYHLV�H�RV�VXEGLUHWyULRV�QHVWH�GLUHWyULR�
VHOHFLRQDGR�QR�SDVVR����2�PHQX�GH�WHFODV�GH�IXQomR�GR�)LOH�0DQDJHU�
WDPEpP�GHYHUi�VHU�H[LELGR�

�� 3UHVVLRQH�l�1(:�

2�IRUPXOiULR�GH�HQWUDGD�1HZ�9DULDEOH�p�
H[LELGR��

�� 3UHVVLRQH�]�SDUD�VHOHFLRQDU�R�FDPSR�
1DPH�

2�FDPSR�2EMHFW�GHYH�VHU�GHL[DGR�HP�
EUDQFR�TXDQGR�YRFr�FULD�XP�QRYR�GLUHWyULR��

�� 1R�FDPSR�1DPH��LQVLUD�XP�QRPH�SDUD�R�QRYR�GLUHWyULR�

$V�FRQYHQo}HV�GH�GHQRPLQDomR�H�DV�UHVWULo}HV�TXH�VH�DSOLFDP�DRV�
QRPHV�GH�GLUHWyULR�VmR�LJXDLV�jV�TXH�VH�DSOLFDP�D�QRPHV�GH�YDULiYHLV��
9HMD�SiJLQD�����SDUD�REWHU�PDLV�LQIRUPDo}HV�

2�FXUVRU�YDL�SDUD�FDPSR�'LUHFWRU\�GHSRLV�GH�LQVHULU�R�QRPH�

�� 3UHVVLRQH�&+.�SDUD�LQGLFDU�VH�YRFr�HVWi�FULDQGR�XP�GLUHWyULR�

�� 3UHVVLRQH�2.�RX�\�

$�OLVWD�GH�YDULiYHLV�H�VXEGLUHWyULRV�H[LELGD�QR�SDVVR���DFLPD�DJRUD�
LQFOXL�R�GLUHWyULR�TXH�YRFr�DFDERX�GH�FULDU�

�� 3DUD�UHWRUQDU�DR�YLVRU�GHIDXOW��SUHVVLRQH�G�
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Selecionando um diretório ou variável

6HX�GLUHWyULR�DWXDO�¦�WDPEpP�FRQKHFLGR�FRPR�FDPLQKR�¦�p�PRVWUDGR�QR�
LQtFLR�GD�VHJXQGD�OLQKD�GD�iUHD�GH�VWDWXV��3DUD�WUDEDOKDU�FRP�RXWUR�
GLUHWyULR��YRFr�SUHFLVD�VHOHFLRQDU�HVWH�GLUHWyULR��9RFr�GHYHUi�ID]HU�LVWR�VH��
SRU�H[HPSOR��TXLVHU�XVDU�XPD�YDULiYHO�DUPD]HQDGD�QHVWH�GLUHWyULR�

Método 1

8VH�HVWH�PpWRGR�VH�R�GLUHWyULR�TXH�YRFr�GHVHMD�VHOHFLRQDU�HVWLYHU�DEDL[R�
¦�PDV�QmR�PXLWR�¦�GR�GLUHWyULR�DWXDO�QD�iUYRUH�GH�GLUHWyULR�

�� 3UHVVLRQH�j�

8P�PHQX�GH�YDULiYHLV�H�VXEGLUHWyULRV�
QR�GLUHWyULR�DWXDO�p�H[LELGR��2V�
VXEGLUHWyULRV�SRGHP�VHU�GLIHUHQFLDGRV�
GDV�YDULiYHLV�SRU�XPD�SHTXHQD�EDUUD�QR�
FDQWR�VXSHULRU�HVTXHUGR�GR�LWHP�GH�
PHQX��2�H[HPSOR�j�GLUHLWD�PRVWUD�TXH�R�GLUHWyULR�+20(�FRQWpP�XP�
VXEGLUHWyULR�FKDPDGR�(1*,1�H�GLYHUVDV�YDULiYHLV��5($/$��02'8/��
2+0�H�RXWUDV�

6HPSUH�TXH�YRFr�SUHVVLRQD�j��DSHQDV�DV�YDULiYHLV�H�RV�GLUHWyULRV�
FRQWLGRV�QR�GLUHWyULR�FXMR�QRPH�p�PRVWUDGR�QD�iUHD�GH�VWDWXV�VmR�
H[LELGRV��$OpP�GLVVR��VHPSUH�TXH�YRFr�FULD�XPD�QRYD�YDULiYHO�RX�XP�
QRYR�VXEGLUHWyULR��HVWD�YDULiYHO�RX�HVWH�VXEGLUHWyULR�p�FRORFDGR�GHQWUR�
GR�GLUHWyULR�FXMR�QRPH�p�PRVWUDGR�QD�iUHD�GH�VWDWXV��

7DPEpP�p�SRVVtYHO�FULDU�XPD�YDULiYHO�XVDQGR�R�SURFHGLPHQWR�
DFLPD��&RP�R�FXUVRU�QR�FDPSR�2EMHFW��YRFr�LQVHUH�R�FRQWH~GR�
GH�XP�REMHWR�RX�SUHVVLRQD�&+226�SDUD�VHOHFLRQDU�XP�REMHWR�
H[LVWHQWH�SDUD�HGLomR��R�FRQWH~GR�DSDUHFH�QR�FDPSR�2EMHFW���
(VSHFLILTXH�XP�QRPH�SDUD�D�YDULiYHO�QR�FDPSR�1DPH�H�QmR�
VHOHFLRQH�R�FDPSR�'LUHFWRU\�

2V�PpWRGRV�GHVFULWRV�DEDL[R�SDUD�VHOHFLRQDU�XP�GLUHWyULR�VmR�
LJXDLV�DRV�XWLOL]DGRV�SDUD�VHOHFLRQDU�XPD�YDULiYHO�GHQWUR�GH�XP�
GLUHWyULR�
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�� 6HOHFLRQH�XP�GLUHWyULR�SUHVVLRQDQGR�D�WHFOD�GH�IXQomR�FRUUHVSRQGHQWH�
H�SUHVVLRQDQGR�\�

1R�H[HPSOR�DQWHULRU��YRFr�SUHVVLRQD�d�H�\�SDUD�VHOHFLRQDU�R�
VXEGLUHWyULR�(1*,1�

6H�KRXYHU�PDLV�GH���YDULiYHLV�H�VXEGLUHWyULRV�QR�VHX�GLUHWyULR�DWXDO��
SRGH�VHU�SUHFLVR�SUHVVLRQDU l�DWp�R�QRPH�GR�VXEGLUHWyULR�TXH�YRFr�
GHVHMD�VHOHFLRQDU�DSDUHFHU�QD�WHOD��

$V�YDULiYHLV�H�GLUHWyULRV�PRVWUDGRV�QR�PHQX�HVWmR�FRQWLGRV�QR�
VXEGLUHWyULR�TXH�YRFr�HVFROKHX��6H�R�VXEGLUHWyULR�FRP�R�TXDO�TXHU�
WUDEDOKDU�HVWLYHU�DLQGD�PDLV�EDL[R�QD�iUYRUH�GH�GLUHWyULR��YRFr�SUHFLVDUi�
UHSHWLU�R�SDVVR���DWp�R�VHX�QRPH�VHU�H[LELGR�QR�PHQX�

Método 2

8VH�HVWH�PpWRGR�VH�R�GLUHWyULR�TXH�YRFr�TXHU�VHOHFLRQDU�HVWLYHU�HP�XP�
UDPR�GLIHUHQWH�GD�iUYRUH�GH�GLUHWyULRV�RX�VH�KRXYHU�PXLWRV�QtYHLV�DFLPD�
RX�DEDL[R�GR�GLUHWyULR�DWXDO�

�� 3UHVVLRQH�<G

$�iUYRUH�GH�GLUHWyULRV�p�H[LELGD�PRVWUDQGR��SDUD�FDGD�GLUHWyULR��VHX�
GLUHWyULR�SDL�H�VHXV�VXEGLUHWyULRV��VH�KRXYHU���6HX�GLUHWyULR�DWXDO�HVWi�
GHVWDFDGR�

�� 3UHVVLRQH�[�RX�]�DWp�R�GLUHWyULR�TXH�YRFr�GHVHMD�VHOHFLRQDU�VHU�
GHVWDFDGR�

�� 3UHVVLRQH�}�

�� 3UHVVLRQH�l l a +$/7�

$�WHOD�GHIDXOW�p�H[LELGD�QRYDPHQWH�H�R�VHX�QRYR�FDPLQKR�p�R�GLUHWyULR�
HVFROKLGR�QD�iUYRUH�GH�GLUHWyULR�

Método 3

6H�R�GLUHWyULR�TXH�YRFr�GHVHMD�VHOHFLRQDU�HVWLYHU�DFLPD�H�QR�PHVPR�UDPR�
TXH�R�VHX�GLUHWyULR�DWXDO��SUHVVLRQH�<J\�DWp�R�GLUHWyULR�GHVHMDGR�
SDVVDU�D�VHU�R�GLUHWyULR�DWXDO�
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Gerenciando variáveis e diretórios
$�+3 ��*�RIHUHFH�PXLWDV�IHUUDPHQWDV�SDUD�DMXGi�OR�D�JHUHQFLDU�VXDV�
YDULiYHLV�H�GLUHWyULRV��3RU�H[HPSOR��YRFr�SRGH�H[FOXLU��FRSLDU��PRYHU�H�
UHQRPHDU�YDULiYHLV�H�GLUHWyULRV��7DPEpP�p�SRVVtYHO�HGLWDU�RV�GDGRV�GH�
XPD�YDULiYHO�

Excluindo uma variável ou diretório

$V�YDULiYHLV�HP�XP�GLUHWyULR�VmR�H[FOXtGDV�TXDQGR�YRFr�H[FOXL�R�
GLUHWyULR��1R�HQWDQWR��QmR�p�SRVVtYHO�H[FOXLU�XP�GLUHWyULR�VH�HOH�FRQWLYHU�
RXWUR�GLUHWyULR��

�� 8VH�R�)LOH�0DQDJHU��<G��SDUD�VHOHFLRQDU�R�GLUHWyULR�SDL�GD�YDULiYHO�
RX�R�GLUHWyULR�TXH�YRFr�GHVHMD�H[FOXLU���9HMD�§6HOHFLRQDQGR�XP�
GLUHWyULR�RX�YDULiYHO¨�QD�SiJLQD�������8PD�OLVWD�GH�WRGRV�RV�REMHWRV�QR�
GLUHWyULR�p�H[LELGD�

�� 'HVWDTXH�R�QRPH�GD�YDULiYHO�RX�GLUHWyULR�TXH�YRFr�GHVHMD�H[FOXLU�

�� 3UHVVLRQH�l a SDUD�VHOHFLRQDU�385*(�

8PD�PHQVDJHP�p�H[LELGD�SHUJXQWDQGR�VH�YRFr�GHVHMD�FRQILUPDU�TXH�
TXHU�H[FOXLU�D�YDULiYHO�RX�GLUHWyULR�VHOHFLRQDGR�

�� 3UHVVLRQH�a�SDUD�H[FOXLU�D�YDULiYHO�RX�R�GLUHWyULR�

�� 3UHVVLRQH�G�SDUD�UHWRUQDU�j�WHOD�GHIDXOW�

Copiando ou movendo uma variável ou diretório
�� 8VH�R�)LOH�0DQDJHU��<G��SDUD�VHOHFLRQDU�R�GLUHWyULR�SDL�GD�YDULiYHO�

RX�R�GLUHWyULR�TXH�YRFr�GHVHMD�FRSLDU�RX�PRYHU���9HMD�§6HOHFLRQDQGR�
XP�GLUHWyULR�RX�YDULiYHO¨�QD�SiJLQD�������8PD�OLVWD�GH�WRGRV�RV�REMHWRV�
QHVWH�GLUHWyULR�p�H[LELGD�

�� 'HVWDTXH�R�QRPH�GD�YDULiYHO�RX�GR�GLUHWyULR�TXH�YRFr�GHVHMD�FRSLDU�RX�
PRYHU�

�� 3DUD�FRSLDU�D�VXD�VHOHomR��SUHVVLRQH�&23<��3DUD�PRYHU�D�VXD�VHOHomR��
SUHVVLRQH�029(��$�iUYRUH�GH�GLUHWyULRV�p�H[LELGD�QRYDPHQWH�

�� 3UHVVLRQH�[�RX�]�DWp�R�GLUHWyULR�GH�GHVWLQR�VHU�GHVWDFDGR�

2�GLUHWyULR�GH�GHVWLQR�p�R�GLUHWyULR�SDUD�R�TXDO�YRFr�TXHU�PRYHU�RX�
FRSLDU�D�YDULiYHO�RX�R�GLUHWyULR�



�� 3UHVVLRQH�2.�

e�H[LELGR�XP�DYLVR�VH�D�YDULiYHO�RX�R�GLUHWyULR�TXH�YRFr�HVWi�FRSLDQGR�
RX�PRYHQGR�Mi�H[LVWLU�QR�GLUHWyULR�GH�GHVWLQR��1HVWH�FDVR��

� VXEVWLWXD�D�YDULiYHO�RX�R�GLUHWyULR�H[LVWHQWH��SUHVVLRQDQGR <(6�RX�
$//��RX

� FDQFHOH�D�RSHUDomR��SUHVVLRQDQGR�$%257�RX�12��RX

� UHQRPHLH�D�YDULiYHO�RX�R�GLUHWyULR�TXH�YRFr�HVWi�FRSLDQGR�RX�
PRYHQGR��SUHVVLRQDQGR�5(1��

3DUD�YHULILFDU�D�QRYD�iUYRUH�GH�GLUHWyULR��SUHVVLRQH�75((�

�� 3UHVVLRQH�G�SDUD�UHWRUQDU�j�WHOD�GHIDXOW�

Renomeando uma variável ou diretório
�� 8VH�R�)LOH�0DQDJHU��<G��SDUD�VHOHFLRQDU�R�GLUHWyULR�SDL�GD�YDULiYHO�

RX�GLUHWyULR�TXH�YRFr�GHVHMD�UHQRPHDU���9HMD�§6HOHFLRQDQGR�XP�
GLUHWyULR�RX�YDULiYHO¨�QD�SiJLQD�������8PD�OLVWD�GH�WRGRV�RV�REMHWRV�
FRQWLGRV�QHVWH�GLUHWyULR�p�H[LELGD�

�� 'HVWDTXH�R�QRPH�GD�YDULiYHO�RX�GR�GLUHWyULR�TXH�YRFr�GHVHMD�
UHQRPHDU�

�� 3UHVVLRQH�l 5(1$0(�

2�QRPH�DWXDO�GD�YDULiYHO�RX�GR�GLUHWyULR�p�H[LELGR�QD�OLQKD�GH�
FRPDQGR��2EVHUYH�TXH�R�WHFODGR�DOIDEpWLFR�IRL�DOWHUDGR�H�TXH�YRFr�QmR�
SUHFLVD�SUHVVLRQDU�`�DQWHV�GH�DOWHUDU�R�QRPH�

�� $OWHUH�R�QRPH�GD�YDULiYHO�RX�GR�GLUHWyULR���9HMD�R�FDStWXOR���SDUD�REWHU�
LQVWUXo}HV�VREUH�FRPR�HGLWDU�R�FRQWH~GR�GD�OLQKD�GH�FRPDQGRV��

�� 3UHVVLRQH�\��2�FRQWH~GR�GR�GLUHWyULR�SDL�p�H[LELGR�QRYDPHQWH��
PRVWUDQGR�R�QRYR�QRPH�GD�YDULiYHO�RX�GR�GLUHWyULR�

�� 3UHVVLRQH�G�SDUD�UHWRUQDU�j�WHOD�GHIDXOW�

Editando uma variável

(GLWH�XPD�YDULiYHO�TXDQGR�TXLVHU�DOWHUDU�R�VHX�FRQWH~GR�

�� 8VH�R�)LOH�0DQDJHU��<G��SDUD�VHOHFLRQDU�R�GLUHWyULR�TXH�FRQWpP�D�
YDULiYHO�TXH�YRFr�GHVHMD�HGLWDU���9HMD�§6HOHFLRQDQGR�XP�GLUHWyULR�RX�
YDULiYHO¨�QD�SiJLQD�������e�H[LELGD�XPD�OLVWD�GH�WRGRV�RV�REMHWRV�QHVWH�
GLUHWyULR�

�� 'HVWDTXH�R�QRPH�GD�YDULiYHO�RX�GLUHWyULR�TXH�YRFr�GHVHMD�HGLWDU�
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�� 3UHVVLRQH�l l (',7%�

2�FRQWH~GR�GD�YDULiYHO�Mi�HVWDUi�GLVSRQtYHO�

2�FRPDQGR�(',7%�SHUPLWH�TXH�YRFr�HGLWH�R�FRQWH~GR�XVDQGR�XP�HGLWRU�
DSURSULDGR�SDUD�R�WLSR�GR�REMHWR�DUPD]HQDGR�QD�YDULiYHO��3RU�
H[HPSOR��VH�D�YDULiYHO�HVWLYHU�DUPD]HQDQGR�XPD�PDWUL]��R�(',7%�D�
H[LEH�QR�0DWUL[�:ULWHU��6H�HVWLYHU�DUPD]HQDQGR�XPD�HTXDomR��HOH�D�
H[LEH�QR�(TXDWLRQ�:ULWHU��H�DVVLP�SRU�GLDQWH���

�� $OWHUH�R�FRQWH~GR�GD�YDULiYHO�

�� 3UHVVLRQH�\�

�� 3UHVVLRQH�G�SDUD�UHWRUQDU�j�H[LELomR�GHIDXOW�

Gerenciamento de memória
$�+3 ��*�WHP���� .E�GH�5$0�H�� 0E�GH�520�)ODVK�

$�5$0�p�VHJPHQWDGD�QD�PHPyULD�GR�VLVWHPD��PHPyULD�GR�XVXiULR��SRUWD�
��H�SRUWD���

$�PHPyULD�GR�VLVWHPD�DUPD]HQD�DV�YDULiYHLV�GR�VLVWHPD��9RFr�QmR�WHP�
DFHVVR�j�PHPyULD�GR�VLVWHPD�

$�PHPyULD�GR�XVXiULR�FRQWpP�R�GLUHWyULR�+20(��H�VHXV�VXEGLUHWyULRV���
KLVWyULFR��PHPyULD�GH�WUDEDOKR��RX�VHMD��D�PHPyULD�GLVSRQtYHO�SDUD�VHU�
XVDGD�SRU�FiOFXORV�H�SURJUDPDV�HP�H[HFXomR��H�XPD�TXDQWLGDGH�GH�
YDULiYHLV�WHPSRUiULDV�FULDGDV�SHOR�VLVWHPD�RX�SHORV�SURJUDPDV�HP�
H[HFXomR�

$�3RUWD���HVWi�GLVSRQtYHO�SDUD�DUPD]HQDU�ELEOLRWHFDV�H�ID]HU�FySLDV�GH�
VHJXUDQoD�GH�REMHWRV��H�D�SRUWD���SRGH�VHU�XVDGD�SDUD�DUPD]HQDU�REMHWRV�

$�520�)ODVK�p�VHJPHQWDGD�QD�PHPyULD�GR�VLVWHPD�¦�TXH�p�XPD�H[WHQVmR�
GD�PHPyULD�GR�VLVWHPD�5$0�¦�H�QD�SRUWD����&RPR�D�SRUWD����D�SRUWD���
SRGH�VHU�XWLOL]DGD�SDUD�DUPD]HQDU�REMHWRV�TXH�YRFr�FULD�RX�UHFHEH�SRU�
GRZQORDG�

2V�REMHWRV�DUPD]HQDGRV�QD�PHPyULD�GDV�SRUWDV�SRGHP�VHU�FKDPDGRV�RX�
H[HFXWDGRV��PDV�QmR�SRGHP�VHU�H[LELGRV�RX�HGLWDGRV��D�PHQRV�TXH�VHMDP�
FRSLDGRV�SDUD�D�PHPyULD�SULQFLSDO�

1R�WRWDO��D�+3 ��*�RIHUHFH�PDLV�GH�� 0E�GH�PHPyULD�GH�SRUWDV�



Usando memória de portas

2V�REMHWRV�TXH�YRFr�GHVHMD�PDQWHU�GHYHP�VHU�PRYLGRV�GD�PHPyULD�GR�
XVXiULR�SDUD�D�PHPyULD�GD�SRUWD��,VWR�QmR�Vy�GLVSRQLELOL]D�PDLV�PHPyULD�
GR�XVXiULR�SDUD�RSHUDo}HV�GLiULDV��PDV�FRORFD�RV�REMHWRV�TXH�YRFr�GHVHMD�
PDQWHU�HP�XP�DPELHQWH�GH�DUPD]HQDPHQWR�PDLV�VHJXUR���$V�SRUWDV���H���
VmR�PDLV�VHJXUDV�GR�TXH�D�PHPyULD�GR�XVXiULR�H�D�SRUWD���p�PDLV�VHJXUD�
GR�TXH�DV�SRUWDV���H����

Movendo objetos para a memória da porta

9RFr�PRYH�RV�REMHWRV�SDUD�D�PHPyULD�GD�SRUWD�GD�PHVPD�IRUPD�TXH�PRYH�
RV�REMHWRV�GR�GLUHWyULR�+20(�SDUD�RV�VHXV�VXEGLUHWyULRV��RX�HQWUH�RV�
VXEGLUHWyULRV���3DUD�YHU�RX�HGLWDU�XP�REMHWR�QD�PHPyULD�GD�SRUWD��
SULPHLUR�YRFr�GHYHUi�FRSLi�OR�RX�PRYr�OR�SDUD�D�PHPyULD�GR�XVXiULR�

3DUD�PRYHU�XP�REMHWR�SDUD�XPD�SRUWD�

�� 8VH�R�)LOH�0DQDJHU�SDUD�VHOHFLRQDU�R�REMHWR�TXH�YRFr�GHYHUi�PRYHU��
�6LJD�DV�HWDSDV�HP�§6HOHFLRQDQGR�XP�GLUHWyULR�RX�YDULiYHO¨�QD�SiJLQD�
�����

�� 3UHVVLRQH�029(�

$�iUYRUH�GH�GLUHWyULRV�p�H[LELGD�QRYDPHQWH�

�� 3UHVVLRQH�[�RX�]�DWp�D�SRUWD�GH�GHVWLQR�HVWDU�GHVWDFDGD�

$�SRUWD�GH�GHVWLQR�p�D�SRUWD�RQGH�YRFr�TXHU�DUPD]HQDU�R�REMHWR�

�� 3UHVVLRQH�2.�

e�H[LELGR�XP�DYLVR�VH�XP�REMHWR�GR�PHVPR�QRPH�Mi�H[LVWH�QD�SRUWD�GH�
GHVWLQR��1HVWH�FDVR��

� VXEVWLWXD�R�REMHWR�H[LVWHQWH��SUHVVLRQDQGR <(6�RX�$//�

� FDQFHOH�D�RSHUDomR��SUHVVLRQDQGR�$%257�RX�12��RX

� �UHQRPHLH�R�REMHWR�TXH�YRFr�HVWi�PRYHQGR��SUHVVLRQDQGR�5(1��

�� 3UHVVLRQH�G�SDUD�UHWRUQDU�DR�YLVRU�GHIDXOW�
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Vetores, Listas, Arranjos e Matrizes

Índice

9HWRUHV ��������������������������������������������������������������������������������������

&ULDQGR�YHWRUHV�������������������������������������������������������������������

0DWHPiWLFD�GH�YHWRUHV �������������������������������������������������������

/LVWDV�����������������������������������������������������������������������������������������

&ULDQGR�XPD�OLVWD����������������������������������������������������������������

7UDEDOKDQGR�FRP�OLVWDV ������������������������������������������������������

$UUDQMRV�H�PDWUL]HV �����������������������������������������������������������������

&ULDQGR�DUUDQMRV �����������������������������������������������������������������

0RYHQGR�VH�UDSLGDPHQWH�SRU�XP�DUUDQMR �����������������������

(GLWDQGR�XP�DUUDQMR ���������������������������������������������������������

$ULWPpWLFD�GDV�PDWUL]HV ����������������������������������������������������

Introdução
$�+3 ��*�RIHUHFH�QXPHURVDV�IHUUDPHQWDV�SDUD�FULDU��PDQLSXODU�H�DQDOLVDU�
YHWRUHV��OLVWDV��DUUDQMRV�H�PDWUL]HV��e�SRVVtYHO�FULDU�YHWRUHV�GH�TXDOTXHU�
GLPHQVmR��RV�FRPDQGRV�SRGHP�VHU�HPLWLGRV�SDUD�RSHUDU�HP�YiULRV�
HOHPHQWRV�GH�XPD�OLVWD�H�DV�PDWUL]HV�SRGHP�VHU�XWLOL]DGDV�SDUD�HVSHFLILFDU�
GDGRV�HVWDWtVWLFRV�H�VROXFLRQDU�VLVWHPDV�GH�HTXDo}HV�OLQHDUHV�
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Vetores
2�YHWRU�p�XPD�PDQHLUD�GH�UHSUHVHQWDU�TXDQWLGDGHV�TXH�VmR�PHGLGDV�SHOD�
VXD�PDJQLWXGH�H�SHOD�VXD�GLUHomR��8P�H[HPSOR�p�D�YHORFLGDGH�

1D�PDLRU�SDUWH�GDV�YH]HV��YRFr�WUDEDOKDUi�FRP�RV�YHWRUHV�ELGLPHQVLRQDLV�
H�WULGLPHQVLRQDLV��HPERUD�VHMD�SRVVtYHO�WHU�YHWRUHV�GH�TXDOTXHU�GLPHQVmR��
$�+3 ��*�SHUPLWH�HVSHFLILFDU�H�WUDEDOKDU�FRP�YHWRUHV�GH�TXDOTXHU�
GLPHQVmR�

8P�YHWRU�ELGLPHQVLRQDO�SRGH�HVWDU�HP�QRWDomR�UHWDQJXODU�>[��\@¦�RX�QD�
QRWDomR�SRODU�¦>U� θ@��3DUD�YHWRUHV�WULGLPHQVLRQDLV��YRFr�SRGH�XVDU�
QRWDomR�UHWDQJXODU�¦�>[��\��]�@¦�QRWDomR�FLOtQGULFD�¦�>U� θ��]@¦�RX�
QRWDomR�HVIpULFD�¦�>U, θ��φ@��7RGDV�HVVDV�QRWDo}HV�HVWmR�GLVSRQtYHLV�QD�
+3 ��*�

Criando vetores

9RFr�GHYHUi�SULPHLUR�GHFLGLU�TXH�QRWDomR�TXH�GHVHMD�XWLOL]DU�

Selecionando notação de vetor

$�QRWDomR�DWXDO�p�HVSHFLILFDGD�SHOR�LQGLFDGRU�GDV�FRRUGHQDGDV��;<=�
LQGLFD�QRWDomR�UHWDQJXODU��5a=�LQGLFD�QRWDomR�FLOtQGULFD�H�5aa�LQGLFD�
QRWDomR�HVIpULFD��(VFROKD�RXWUD�QRWDomR�VH�D�QRWDomR�GHILQLGD�DWXDOPHQWH�
QmR�IRU�D�TXH�YRFr�GHVHMD�XWLOL]DU���1RWD��YRFr�GHYH�HVFROKHU�D�QRWDomR�
SRODU�VH�HVWLYHU�FULDQGR�XP�YHWRU�FLOtQGULFR�WULGLPHQVLRQDO��

�� 3UHVVLRQH�h�SDUD�H[LELU�R�IRUPXOiULR�GH�HQWUDGD�&DOFXODWRU�0RGHV�

�� 'HILQD�R�FDPSR�&RRUGLQDWH�6\VWHP�SDUD�D�QRWDomR�GHVHMDGD���9HMD�D�
SiJLQD������SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�DOWHUDU�RV�FDPSRV�HP�
XP�IRUPXOiULR�GH�HQWUDGD��

�� 3UHVVLRQH�2.�SDUD�GHILQLU�D�QRWDomR�HVFROKLGD�

Selecionando uma unidade de ângulo

$�XQLGDGH�GH�kQJXOR�GHILQLGD�DWXDOPHQWH�p�PRVWUDGD�SHOR�LQGLFDGRU�GH�
kQJXOR��'(* LQGLFD�JUDXV��5$' LQGLFD�UDGLDQRV�¦�D�GHILQLomR�GHIDXOW�¦�H�
*5' LQGLFD�JUDGRV��6H�YRFr�TXLVHU�XVDU�XPD�QRWDomR�YHWRULDO�TXH�H[LMD�
XPD�PHGLGD�GH�kQJXOR�H�D�XQLGDGH�GH�kQJXOR�DWXDO�QmR�IRU�D�TXH�YRFr�
TXHULD��UHGHILQD�D�XQLGDGH�DQWHV�GH�LQVHULU�R�VHX�YHWRU��9HMD�§0XGDQGR�XP�
PRGR¨�QD�SiJLQD������SDUD�YHU�LQVWUXo}HV�VREUH�FRPR�PXGDU�D�XQLGDGH�GH�
kQJXOR�



Vetores, Listas, Arranjos e Matrizes Página 8-3

Vetores, Listas, A
rranjos e M

atrizes
Vetores, Listas, A

rranjos e M
atrizes

Inserindo vetores

9RFr�LQVHUH�XP�YHWRU�HVSHFLILFDQGR�VHXV�FRPSRQHQWHV�HQWUH�FROFKHWHV�

�� 3UHVVLRQH�<�+

�� ,QVLUD�R�SULPHLUR�FRPSRQHQWH�

6H�YRFr�HVWLYHU�LQVHULQGR�XP�YHWRU�UHDO��HP�YH]�GH�XP�YHWRU�VLPEyOLFR��
FRORTXH�XP�SRQWR�GHFLPDO�LPHGLDWDPHQWH�DSyV�FDGD�FRPSRQHQWH�
�FRPR�QR�H[HPSOR�DEDL[R��

�� ,QVLUD�FDGD�FRPSRQHQWH�VXEVHT�HQWH��
6HSDUH�FRPSRQHQWHV�UHWDQJXODUHV�FRP�
XPD�YtUJXOD��PDV�SUHFHGD�XP�
FRPSRQHQWH�DQJXODU�FRP�R�VLQDO�GH�
kQJXOR��a���2�VLQDO�GH�kQJXOR�SRGH�VHU�
LQVHULGR�SUHVVLRQDQGR�VH�`>���

�� 3UHVVLRQH�\�

9RFr�WDPEpP�SRGH�LQVHULU�XP�YHWRU�FULDQGR�XPD�PDWUL]�GH�XPD�~QLFD�
OLQKD�FRP�R�0DWUL[�:ULWHU��,VWR�p�H[SOLFDGR�SRVWHULRUPHQWH�QHVWH�FDStWXOR�

6H�QRWDomR�GDV�FRRUGHQDGDV�QmR�
FRUUHVSRQGHU�j�VXD�HQWUDGD��D�+3 ��*�
FRQYHUWH�D�VXD�HQWUDGD�SDUD�HVWD�QRWDomR��
1HVWH�H[HPSOR�j�GLUHLWD��R�VHJXQGR�
DUJXPHQWR�¦����¦p�FRQYHUWLGR�HP�XPD�
PHGLGD�GH�kQJXOR�SRUTXH�D�QRWDomR�GH�
FRRUGHQDGDV�HVWi�GHILQLGD�FRPR�SRODU��SHOR�LQGLFDGRU�SRODU���2EVHUYH�VH�
RV�YHWRUHV�VLPEyOLFRV�¦�LQFOXLQGR�HOHPHQWRV�LQWHLURV�¦�QmR�VmR�
FRQYHUWLGRV�QDV�PHGLGDV�GH�kQJXOR�

Matemática de vetores

'RLV�YHWRUHV�SRGHP�VHU�DGLFLRQDGRV�H�VXEWUDtGRV�QD�+3 ��*�H[DWDPHQWH�
FRPR�QD�YLGD�UHDO��3RU�H[HPSOR��SDUD�DGLFLRQDU�GRLV�YHWRUHV��LQVLUD�R�
SULPHLUR�YHWRU��SUHVVLRQH�=��LQVLUD�R�VHJXQGR�YHWRU�H�SUHVVLRQH�\�

7DPEpP�p�SRVVtYHO�PRGLILFDU�H�GLYLGLU�XP�YHWRU�SRU�XP�HVFDODU��

$�+3 ��*�WDPEpP�IRUQHFH�YiULRV�FRPDQGRV�HVSHFLDLV�SDUD�WUDEDOKDU�FRP�
YHWRUHV��7UrV�GHVWHV�FRPDQGRV¦YDORU�DEVROXWR��SURGXWR�LQWHUQR�RX�
SURGXWR�H[WHUQR�¦�VmR�GHVFULWRV�HP�GHWDOKHV�QDV�SUy[LPDV�WUrV�VHo}HV�
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Valor absoluto

2�YDORU�DEVROXWR�GH�XP�YHWRU�¦�WDPEpP�FKDPDGR�GH�YDORU�HVFDODU�¦�p�D�
UDL]�TXDGUDGD�GD�VRPD�GRV�TXDGUDGRV�GRV�FRPSRQHQWHV�GR�YDORU�GH�FDGD�
HOHPHQWR��

3DUD�FDOFXODU�R�YDORU�DEVROXWR�GH�>�����@�

�� 3UHVVLRQH�<Z�

�� 3UHVVLRQH�<+�

�� ,QVLUD���>I���>I��

�� 3UHVVLRQH�\�

2�UHVXOWDGR�p� �

8P�H[HPSOR�RQGH�p�SUHFLVR�FDOFXODU�R�YDORU�DEVROXWR�p�D�GHWHUPLQDomR�GR�
YHWRU�XQLGDGH��2�YHWRU�XQLGDGH�p�GHWHUPLQDGR�GLYLGLQGR�R�YHWRU�GDGR�SHOR�
VHX�YDORU�DEVROXWR�

6XSRQKDPRV�TXH�YRFr�TXHLUD�GHWHUPLQDU�R�YHWRU�XQLGDGH�GH�>���@�

�� 3UHVVLRQH�< + � >I � }�SDUD�LQVHULU�
R�QXPHUDGRU�

�� 3UHVVLRQH�z�

�� 3UHVVLRQH�<Z�

�� 3UHVVLRQH�<+���>I���SDUD�FRPSOHWDU�
R�GHQRPLQDGRU�

�� 3UHVVLRQH�\�SDUD�REWHU�R�YHWRU�XQLGDGH��R�TXH�QHVWH�FDVR�p��

21

X Y
Y
������� 

3
5
--- 4

5
---,
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Produto interno

2�SURGXWR�LQWHUQR�GH�GRLV�YHWRUHV�GH�GLPHQV}HV�LJXDLV�p�D�VRPD�GRV�
SURGXWRV�GH�FDGD�SDU�GH�HOHPHQWRV�FRUUHVSRQGHQWH��2�SURGXWR�LQWHUQR�
WDPEpP�p�FRQKHFLGR�FRPR�HVFDODU��

3DUD�GHWHUPLQDU�R�SURGXWR�LQWHUQR�GH�>��¥���@�H�>¥�����@�

�� 3UHVVLRQH�<P�SDUD�VHOHFLRQDU�R�PHQX�0$7+�

�� 3UHVVLRQH�2.�RX \�SDUD�VHOHFLRQDU�R�PHQX�9(&725�

�� 3UHVVLRQH�]�SDUD�GHVWDFDU�R�FRPDQGR�'27�H�SUHVVLRQH�2.�RX \�

�� 3UHVVLRQH�<+�SDUD�LQVHULU�XP�SDU�GH�FROFKHWHV�SDUD�LQVHULU�R�
SULPHLUR�YHWRU�

�� ,QVLUD�� > I � w > I ��

�� 3UHVVLRQH�}�SDUD�PRYHU�VHX�FXUVRU�SDUD�IRUD�GRV�FROFKHWHV��LQGLFDQGR�
DVVLP�TXH�R�SULPHLUR�FXUVRU�HVWi�FRPSOHWR�

�� 3UHVVLRQH�>�I�SDUD�LQGLFDU�R�ILP�GR�SULPHLUR�DUJXPHQWR�

�� 3UHVVLRQH�< +�SDUD�LQVHULU�XP�SDU�GH�
FROFKHWHV�SDUD�HQFHUUDU�R�VHX�VHJXQGR�
YHWRU�

�� ,QVLUD�� w > I � > I ��

��� 3UHVVLRQH \�SDUD�UHWRUQDU�R�SURGXWR�
LQWHUQR�GRV�GRLV�YHWRUHV��QHVWH�FDVR�����

Produto externo

3DUD�GRLV�YHWRUHV�>D�E�F@�H�>G�H�I@��R�SURGXWR�H[WHUQR�p�>�EI�¥�FH���FG�¥�DI��
�DH�¥�EG�@��2�SURGXWR�FUX]DGR�GH�GRLV�YHWRUHV�WDPEpP�p�FRQKHFLGR�FRPR�
SURGXWR�YHWRULDO�RX�SURGXWR�H[WHUQR��

3DUD�GHWHUPLQDU�R�SURGXWR�H[WHUQR�GH�>�����@�H�>�����@�

�� 3UHVVLRQH�<P�SDUD�VHOHFLRQDU�R�PHQX�0$7+�

�� 3UHVVLRQH�2.�RX \�SDUD�VHOHFLRQDU�R�PHQX�9(&725�

�� 3UHVVLRQH�]�GXDV�YH]HV�SDUD�GHVWDFDU�R�FRPDQGR�&5266�H�SUHVVLRQH�
2.�RX \�

�� ,QVLUD�RV�GRLV�YHWRUHV��VHSDUDQGR�RV�SRU�
XPD�YtUJXOD�

�� 3UHVVLRQH \�SDUD�UHWRUQDU�R�SURGXWR�
H[WHUQR�GRV�GRLV�YHWRUHV��QHVWH�FDVR��>¥��
¥���@�
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Listas
8PD�OLVWD�p�XP�FRQMXQWR�GH�TXDOTXHU�TXDQWLGDGH�GH�REMHWRV��2V�REMHWRV�
SRGHP�VHU�GH�TXDOTXHU�WLSR�¦�Q~PHURV��VHT�rQFLDV�GH�FDUDFWHUHV�H�RXWURV�
¦�H�REMHWRV�GH�GLIHUHQWHV�WLSRV�SRGHP�DSDUHFHU�HP�XPD�OLVWD��8PD�OLVWD�p�
UHSUHVHQWDGD�QD�+3 ��*�SRU�XP�SDU�GH�FKDYHV��^`��HQYROYHQGR�XP�JUXSR�
GH�REMHWRV�

Criando uma lista
�� 3UHVVLRQH�<�� 

,VWR�LQGLFD�TXH�YRFr�SRGH�FULDU�XPD�OLVWD�

�� ,QVLUD�RV�HOHPHQWRV�TXH�GHVHMD�LQFOXLU�QD�OLVWD��VHSDUDQGR�RV�SRU�
YtUJXOD��RX�VHMD��>�I��

�� 3UHVVLRQH�\�

Trabalhando com listas

Comandos de um único argumento

2V�FRPDQGRV�TXH�H[LJHP�DSHQDV�XP�DUJXPHQWR�SRGHP�VHU�DSOLFDGRV�D�
FDGD�HOHPHQWR�GH�XPD�OLVWD�HP�XPD�~QLFD�RSHUDomR�

3RU�H[HPSOR��SDUD�GHWHUPLQDU�D�UDL]�TXDGUDGD�GH������H���

�� 3UHVVLRQH�r�

�� 3UHVVLRQH< ����>�I���>�I���

�� 3UHVVLRQH�\�

$�UDL]�TXDGUDGD�SRVLWLYD�GH�FDGD�XP�GHVWHV�WUrV�Q~PHURV�QD�OLVWD�p�
IRUQHFLGD�H�RV�WUrV�UHVXOWDGRV�VmR�H[LELGRV�HP�XPD�OLVWD�

Comandos de múltiplos argumentos

2V�FRPDQGRV�TXH�H[LJHP�PDLV�GH�XP�DUJXPHQWR�SRGHP�VHU�DSOLFDGRV�D�
FDGD�HOHPHQWR�HP�XPD�OLVWD�GH�RSHUDomR�~QLFD�

3RU�H[HPSOR��VXSRQKDPRV�TXH�YRFr�TXHLUD�FDOFXODU�TXDQWDV�FRPELQDo}HV�
GH���REMHWRV�SRGHP�VHU�IRUPDGDV�D�SDUWLU�GH�FRQMXQWRV�GH������H���REMHWRV�

�� 3UHVVLRQH�<P�SDUD�VHOHFLRQDU�R�PHQX�0$7+�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�GHVWDFDU�R�PHQX�352%$%,/,7<�

�� 3UHVVLRQH�2.�RX \�

�� 3UHVVLRQH�2.�RX \�SDUD�VHOHFLRQDU�R�FRPDQGR�&20%�
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�� 3UHVVLRQH�< ����>I���>I���

�� 3UHVVLRQH�}

2�FXUVRU�HVWi�IRUD�GD�OLVWD�GH�FRQMXQWRV�GH�FRPELQDo}HV�

�� 3UHVVLRQH�>I��

�� 3UHVVLRQH�\�

$V�UHVSRVWDV�VmR�UHWRUQDGDV�HP�XPD�OLVWD��^�������`�

2EVHUYH�TXH�R�FRPDQGR�IRL�DSOLFDGR�D�GRLV�DUJXPHQWRV�¦�D�OLVWD�GH�YiULRV�
FRQMXQWRV�H�R�Q~PHUR�GH�REMHWRV�GDV�FRPELQDo}HV�¦�VHSDUDGRV�SRU�XPD�
YtUJXOD�HP�XP�SDUrQWHVHV�

Arranjos e matrizes
8P�DUUDQMR�p�TXDOTXHU�DUUDQMR�UHWDQJXODU�GH�REMHWRV��8P�DUUDQMR�GH�
Q~PHURV�¦UHDO�RX�FRPSOH[R�¦p�FKDPDGR�GH�PDWUL]�

9RFr�SRGH�FULDU�DUUDQMRV�GH�GLYHUVRV�WLSRV�GH�REMHWRV��Q~PHURV�UHDLV��
Q~PHURV�FRPSOH[RV��H[SUHVV}HV�VLPEyOLFDV��VHT�rQFLDV�GH�FDUDFWHUHV��
SURJUDPDV�H�RXWURV��9RFr�SRGHULD��SRU�H[HPSOR��FULDU�XP�EDQFR�GH�GDGRV�
¦�FRPR�XPD�OLVWD�GH�FRQWDWRV�H�VHXV�Q~PHURV�GH�WHOHIRQH�¦�FRPR�XP�
WLSR�GH�DUUDQMR�

Criando arranjos

Usando o Matrix Writer

9RFr�FULD�XP�DUUDQMR�FRP�XPD�IHUUDPHQWD�HVSHFLDO�FKDPDGD�0DWUL[�
:ULWHU��3DUD�DEULU�R�0DWUL[�:ULWHU��SUHVVLRQH�< O�

4XDQGR�YRFr�DEUH�R�0DWUL[�:ULWHU��D�WHOD�
WUDQVIRUPD�VH�HP�XPD�WDEHOD��FRP�OLQKDV�H�
FROXQDV�QXPHUDGDV�FRPR�HP�XPD�SODQLOKD��
2�WDPDQKR�GR�DUUDQMR�p�LQGLFDGR�SHODV�
ILJXUDV�QR�FDQWR�VXSHULRU�HVTXHUGR�GD�
WDEHOD���2�WDPDQKR�p���á���QR�LQtFLR��PDV�
LVWR�DXPHQWD�TXDQGR�YRFr�LQVHUH�REMHWRV�QR�DUUDQMR���$V�FRRUGHQDGDV�GH�
OLQKD¥FROXQD�GD�FpOXOD�DWLYD�DWXDO�VmR�PRVWUDGDV�QR�FDQWR�LQIHULRU�
HVTXHUGR�GD�WHOD�
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3DUD�FULDU�XP�DUUDQMR�XVDQGR�R�0DWUL[�:ULWHU�

�� 3UHVVLRQH�< O�SDUD�DEULU�R�0DWUL[�:ULWHU�

�� ,QVLUD�R�REMHWR�TXH�DSDUHFH�QD�SULPHLUD�FpOXOD�GR�DUUDQMR�

(VWH�REMHWR�DSDUHFH�QD�OLQKD�GH�FRPDQGR�j�PHGLGD�TXH�YRFr�R�GLJLWD�

�� 3UHVVLRQH�\�SDUD�PRYHU�R�REMHWR�GD�OLQKD�GH�FRPDQGR�SDUD�D�
SULPHLUD�FpOXOD�GR�DUUDQMR�

$�FpOXOD�DWLYD�DJRUD�WRUQD�VH��¥���RX�VHMD��D�FpOXOD�QD�OLQKD���H�FROXQD�
���

�� ,QVLUD�RV�REMHWRV�UHVWDQWHV�QD�OLQKD���GR�DUUDQMR��SUHVVLRQDQGR�\�
DSyV�FDGD�XP��SDUD�PRYr�OR�GD�OLQKD�GH�FRPDQGR�SDUD�D�SUy[LPD�
FpOXOD�GLVSRQtYHO�

�� 4XDQGR�WLYHU�GLJLWDGR�R�~OWLPR�REMHWR�QD�SULPHLUD�OLQKD�GR�DUUDQMR��
SUHVVLRQH�]�SDUD�LU�SDUD�D�VHJXQGD�OLQKD�GR�DUUDQMR�H�{�DWp�D�FpOXOD�
�¥��VH�WRUQDU�D�FpOXOD�DWLYD��RX�VHMD��D�SULPHLUD�FpOXOD�QD�VHJXQGD�
OLQKD��

�� ,QVLUD�RV�REMHWRV�TXH�DSDUHFHP�QD�VHJXQGD�OLQKD�GR�VHX�DUUDQMR��
SUHVVLRQDQGR�\�DSyV�FDGD�REMHWR�

2EVHUYH�TXH�R�FXUVRU�VH�PRYH�DXWRPDWLFDPHQWH�SDUD�D�SULPHLUD�FpOXOD�
GD�SUy[LPD�OLQKD�TXDQGR�YRFr�LQVHUH�XP�REMHWR�QD�~OWLPD�FROXQD�GH�
XPD�OLQKD�

6H�YRFr�SUHFLVDU�DGLFLRQDU�PDLV�REMHWRV�HP�XPD�OLQKD�TXH�Mi�FULRX��XVH�
DV�WHFODV�GH�VHWD�SDUD�SRVLFLRQDU�R�VHX�FXUVRU�QD�FpOXOD�HP�EUDQFR�
DSURSULDGD�H�HQWUDU�HP�XP�QRYR�REMHWR��9HMD�§0RYHQGR�VH�
UDSLGDPHQWH�SRU�XP�DUUDQMR¨�DEDL[R�SDUD�DSUHQGHU�D�VH�PRYHU�PDLV�
UDSLGDPHQWH�HQWUH�DUUDQMRV�JUDQGHV�

�� 4XDQGR�YRFr�WLYHU�LQVHULGR�WRGRV�RV�REMHWRV�TXH�HQJOREDP�R�VHX�
DUUDQMR��SUHVVLRQH�\�

2�0DWUL[�:ULWHU�IHFKD�H�R�DUUDQMR�TXH�YRFr�FULRX�DSDUHFH�QD�WHOD�GR�
YLVRU�GHIDXOW�

2�PHQX�GH�WHFODV�GH�IXQomR�GR�0DWUL[�:ULWHU�p�H[SOLFDGR�HP�GHWDOKHV�QR�
*XLD�GH�%ROVR�H�QR�*XLD�GR�8VXiULR�$YDQoDGR�
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Usando a linha de comando

(VWH�PpWRGR�Vy�p�DGHTXDGR�SDUD�FULDU�SHTXHQRV�DUUDQMRV��3DUD�DUUDQMRV�
JUDQGHV��XVH�R�0DWUL[�:ULWHU��FRQIRUPH�GHVFULWR�QD�VHomR�DQWHULRU��

�� 3UHVVLRQH�< +�SDUD�LQVHULU�GHOLPLWDGRUHV�GH�DUUDQMRV�

�� 3UHVVLRQH�< +�SDUD�LQVHULU�RV�GHOLPLWDGRUHV�GH�OLQKDV�

�� ,QVLUD�D�OLQKD�GH�HOHPHQWRV��SUHVVLRQDQGR�>�I�SDUD�VHSDUDU�FDGD�
HOHPHQWR�

�� 6H�YRFr�TXLVHU�LQVHULU�PDLV�OLQKDV��FRQWLQXH�QR�SDVVR���DEDL[R��FDVR�
FRQWUiULR��SUHVVLRQH \�SDUD�FULDU�R�DUUDQMR�

�� 3UHVVLRQH�}�SDUD�PRYHU�R�FXUVRU�SDUD�D�GLUHLWD�GR�GHOLPLWDGRU�GH�
OLQKD�

�� 5HSLWD�GD�HWDSD���

Movendo-se rapidamente por um arranjo

$V�FRPELQDo}HV�GH�WHFODV�VmR�IRUQHFLGDV�SDUD�DMXGi�OR�D�VH�PRYHU�
UDSLGDPHQWH�SRU�XP�DUUDQMR�TXH�VHMD�PXLWR�JUDQGH�SDUD�VHU�H[LELGR�SRU�
FRPSOHWR�

> ��PRYH�VH�SDUD�D�~OWLPD�FROXQD�

>���PRYH�VH�SDUD�D�SULPHLUD�FROXQD�

>���PRYH�VH�SDUD�D�SULPHLUD�OLQKD�

>���PRYH�VH�SDUD�D�~OWLPD�OLQKD�

< ��PRYH�VH�SDUD�R�SUy[LPR�FRQMXQWR�GH�FROXQDV�D�VHU�H[LELGR�

<���PRYH�VH�SDUD�R�FRQMXQWR�DQWHULRU�GH�FROXQDV�D�VHU�H[LELGR�

>���PRYH�VH�SDUD�R�FRQMXQWR�DQWHULRU�GH�OLQKDV�D�VHU�H[LELGR�

>���PRYH�VH�SDUD�R�SUy[LPR�FRQMXQWR�GH�OLQKDV�D�VHU�H[LELGR�
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Editando um arranjo
�� 'HVWDTXH�R�DUUDQMR�QR�KLVWyULFR�H�SUHVVLRQH�(',7�

2�0DWUL[�:ULWHU�DEUH�FRP�VHX�DUUDQMR�H[LELGR�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�GHVWDFDU�D�FpOXOD�TXH�YRFr�GHVHMD�HGLWDU�

�� ,QVLUD�R�QRYR�YDORU��

�� 3UHVVLRQH�\�SDUD�DWXDOL]DU�R�DUUDQMR�

�� 6H�YRFr�TXLVHU�HGLWDU�RXWURV�YDORUHV��UHSLWD�D�SDUWLU�GD�HWDSD���

�� 3UHVVLRQH�\�SDUD�FRORFDU�R�DUUDQMR�HGLWDGR�QR�KLVWyULFR�

�� 3UHVVLRQH�\�QRYDPHQWH�SDUD�VDOYDU�R�DUUDQMR�HGLWDGR�

Aritmética das matrizes

1D�DULWPpWLFD�GDV�PDWUL]HV��YRFr�SUHFLVD�LQVHULU�XPD�RX�PDLV�PDWUL]HV��
9RFr�SRGH�LQVHULU�XPD�PDWUL]�

� XVDQGR�R�0DWUL[�:ULWHU

� GLJLWDQGR�D�QD�OLQKD�GH�FRPDQGRV

� VHOHFLRQDQGR�D�QR�KLVWyULFR�RX�

� FKDPDQGR�QRYDPHQWH�R�QRPH�DVVRFLDGR�D�HOD�

Adicionando ou subtraindo duas matrizes

�� ,QVLUD�D�SULPHLUD�PDWUL]�

�� 3UHVVLRQH�=�RX�-�

�� ,QVLUD�D�VHJXQGD�PDWUL]�

$�VHJXQGD�PDWUL]�GHYH�WHU�DV�PHVPDV�GLPHQV}HV�GD�SULPHLUD�

�� 3UHVVLRQH�\�

&DGD�HOHPHQWR�QD�VHJXQGD�PDWUL]�p�DGLFLRQDGR�RX�VXEWUDtGR�GR�
HOHPHQWR�FRUUHVSRQGHQWH�QD�SULPHLUD�PDWUL]�

6H�R�DUUDQMR�TXH�YRFr�TXHU�HGLWDU�IRU�R�~OWLPR�REMHWR�QR�
KLVWyULFR��WDPEpP�p�SRVVtYHO�SUHVVLRQDU�]�SDUD�DEULU�R�DUUDQMR�
QR�0DWUL[�:ULWHU�
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Multiplicando ou dividindo uma matriz por um escalar

�� ,QVLUD�D�PDWUL]�

9HMD�D�SiJLQD�����SDUD�REWHU�LQIRUPDo}HV�VREUH�FRPR�VHOHFLRQDU�XPD�
PDWUL]�QR�KLVWyULFR�

�� 3UHVVLRQH���RX�z�

�� ,QVLUD�R�HVFDODU�

�� 3UHVVLRQH�\�

&DGD�HOHPHQWR�QD�PDWUL]�p�PXOWLSOLFDGR�RX�GLYLGLGR�SHOR�HVFDODU�

Multiplicando duas matrizes

&RPR�D�PXOWLSOLFDomR�GDV�PDWUL]HV�QmR�p�FXPXODWLYD��D�RUGHP�HP�TXH�
YRFr�HVSHFLILFD�DV�PDWUL]HV�p�LPSRUWDQWH��2�Q~PHUR�GH�FROXQDV�QD�
SULPHLUD�PDWUL]�GHYH�VHU�LJXDO�DR�Q~PHUR�GH�OLQKDV�QD�VHJXQGD�PDWUL]�

�� ,QVLUD�D�SULPHLUD�PDWUL]�

�� 3UHVVLRQH���

�� ,QVLUD�D�VHJXQGD�PDWUL]�

�� 3UHVVLRQH�\�

2�UHVXOWDGR�p�XPD�PDWUL]�FRP�R�PHVPR�Q~PHUR�GH�OLQKDV�TXH�D�SULPHLUD�
PDWUL]�H�R�PHVPR�Q~PHUR�GH�FROXQDV�TXH�D�VHJXQGD�PDWUL]��&DGD�
HOHPHQWR�QD�PDWUL]�p�R�SURGXWR�HVFDODU�GD�OLQKD�H�GD�FROXQD�
FRUUHVSRQGHQWHV�QDV�PDWUL]HV�RULJLQDLV�

Calculando o determinante de uma matriz quadrada

�� ,QVLUD�R�'(7�QD�OLQKD�GH�FRPDQGR�

�� 3UHVVLRQH�< _�

�� �,QVLUD�D�PDWUL]�

�� 3UHVVLRQH�\�

2�GHWHUPLQDQWH�GH�XPD�PDWUL]�SRGH�VHU�XWLOL]DGR�SDUD�VROXFLRQDU�XP�
VLVWHPD�GH�HTXDo}HV�OLQHDUHV��2XWUR�PpWRGR�p�XWLOL]DU�D�HOLPLQDomR�GH�
*DXVV�SDUD�JHUDU�D�IRUPD�GH�HFKHORQ�GH�OLQKDV�UHGX]LGDV�GH�XPD�PDWUL]��
,VWR�p�GLVFXWLGR�QD�SUy[LPD�VHomR�
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Solucionando um sistema de equações lineares

8P�PpWRGR�SDUD�VROXFLRQDU�XP�VLVWHPD�GH�HTXDo}HV�OLQHDUHV�p�H[LELGR�QR�
FDStWXOR����(VWH�PpWRGR�XWLOL]D�R�VROXFLRQDGRU�QXPpULFR��$�+3 ��*�
WDPEpP�WHP�XP�FRPDQGR�GH�PDWUL]�SDUD�VROXFLRQDU�XP�VLVWHPD�GH�
HTXDo}HV�OLQHDUHV��(VWH�FRPDQGR�¦�55()¦�XVD�D�HOLPLQDomR�GH�*DXVV�
SDUD�JHUDU�XPD�IRUPD�GH�HFKHORQ�GH�OLQKD�UHGX]LGD�GH�XPD�PDWUL]�
DXPHQWDGD�

9RFr�SRGH�XWLOL]DU�R�FRPDQGR�55()�QR�PRGR�GLUHWR�RX�QR�PRGR�SDVVR�D�
SDVVR���9HMD�§'HILQLQGR�R�PRGR�SDVVR�D�SDVVR¨�QD�SiJLQD������SDUD�REWHU�
LQVWUXo}HV�VREUH�FRPR�GHILQLU�R�PRGR�SDVVR�D�SDVVR���1HVWH�PRGR��D�
+3 ��*�H[HFXWD�D�HOLPLQDomR�GH�*DXVV�XP�SDVVR�GH�FDGD�YH]��$QWHV�GH�
H[HFXWDU�FDGD�SDVVR��D�+3 ��*�H[LEH�XPD�GHVFULomR�GD�DomR�TXH�HOD�
H[HFXWDUi��9RFr�SUHVVLRQD�2.�SDUD�H[HFXWDU�FDGD�SDVVR�

3RU�H[HPSOR��VXSRQKDPRV�TXH�YRFr�WHQKD�TXH�VROXFLRQDU�R�VHJXLQWH�
VLVWHPD�

�[����\� ���

�[�¥��\� ��

3DUD�VROXFLRQDU�XP�VLVWHPD��YRFr�SRGH�

�� ,QVHULU�55()�QD�OLQKD�GH�FRPDQGRV�

§55()¨�VLJQLILFD�52:�5('8&('�(&+(/21�)250��IRUPD�GH�HFKHORQ�GH�
OLQKDV�UHGX]LGDV��

�� 3UHVVLRQDU < _�

�� ,QVHULU�RX�VHOHFLRQDU�D�PDWUL]�DXPHQWDGD�

$�PDWUL]�DXPHQWDGD�p�XPD�PDWUL]�GRV�FRHILFLHQWHV�H�FRQVWDQWHV�GR�
VLVWHPD��FRP�DV�FRQVWDQWHV�QD�~OWLPD�FROXQD�j�GLUHLWD�GH�XPD�PDWUL]���
1HVWH�H[HPSOR��D�PDWUL]�DXPHQWDGD�p�VHPHOKDQWH�D�

3 4 25

5 3– 3
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�� 3UHVVLRQH�\�

� 6H�YRFr�HVWLYHU�QR�PRGR�SDVVR�D�SDVVR��XPD�GHVFULomR�GD�SULPHLUD�
HWDSD�QR�SURFHVVR�p�H[LELGD��3UHVVLRQH�2.�SDUD�YHU�R�UHVXOWDGR�
GHVWH�SDVVR��3UHVVLRQH�2.�DWp�FRQFOXLU�WRGR�R�SURFHVVR�GH�UHGXomR�
H�D�IRUPD�GH�HFKHORQ�GH�OLQKDV�UHGX]LGDV�GD�PDWUL]�DXPHQWDGD�VHU�
H[LELGD�

� 6H�R�PRGR�SDVVR�D�SDVVR�QmR�IRU�GHILQLGR��D�IRUPD�GH�HFKHORQ�GH�
OLQKDV�UHGX]LGDV�GD�PDWUL]�DXPHQWDGD�p�H[LELGD�LPHGLDWDPHQWH�

$�IRUPD�GH�HFKHORQ�GH�OLQKDV�UHGX]LGDV�GD�PDWUL]�DXPHQWDGD�QR�QRVVR�
H[HPSOR�p�

$�UHVSRVWD�DR�VLVWHPD�GH�HTXDo}HV�OLQHDUHV�HVWi�QD�~OWLPD�FROXQD�j�GLUHLWD�
GD�PDWUL]�GR�HFKHORQ�GH�OLQKDV�UHGX]LGDV��QR�QRVVR�H[HPSOR��[� ���H�\� ���

9RFr�SRGH�DFHOHUDU�R�SURFHVVR�GH�PDWUL]HV�JUDQGHV�GHILQLQGR�R�
LQGLFDGRU�GR�VLVWHPD�/$5*(�0$75,&(6��¥�����

1 0 3

0 1 4
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Capítulo 9

Usando Estatística

Índice

(VWDWtVWLFD�GHVFULWLYD���������������������������������������������������������������

,QLFLDQGR�XPD�DSOLFDomR�H�HVSHFLILFDQGR�RV�GDGRV �������

(VWDWtVWLFD�XQLYDULDQWH �������������������������������������������������������

*HUDQGR�IUHT�rQFLDV ����������������������������������������������������������

$MXVWDQGR�XP�PRGHOR�D�XP�FRQMXQWR�GH�GDGRV �������������

&DOFXODQGR�D�HVWDWtVWLFD�GH�VXPiULR���������������������������������

(VWDWtVWLFD�GH�SORWDJHP������������������������������������������������������

(VWDWtVWLFDV�GH�LQIHUrQFLD �������������������������������������������������������

'DGRV�GH�DPRVWUD ���������������������������������������������������������������

8VDQGR�HVWDWtVWLFD�GH�LQIHUrQFLD���������������������������������������

7HVWHV�GH�KLSyWHVH ��������������������������������������������������������������

,QWHUYDOR�GH�FRQILDQoD ������������������������������������������������������

Introdução
(VWH�FDStWXOR�GHVFUHYH�FRPR�XWLOL]DU�D�+3���*�SDUD�ID]HU�D�DQiOLVH�
HVWDWtVWLFD�GH�GDGRV��9RFr�SRGH�XVDU�D�+3���*�SDUD�DQDOLVDU�GXDV�YDVWDV�
FDWHJRULDV�GH�HVWDWtVWLFD�

� (VWDWtVWLFD�GHVFULWLYD�SHUPLWH�TXH�YRFr�FDOFXOH�YDORUHV�FRPR�PpGLD��
YDULDomR�H�GHVYLR�SDGUmR��7DPEpP�p�SRVVtYHO�DSOLFDU�WpFQLFDV�GH�
UHJUHVVmR�DRV�GDGRV�SDUD�DMXVWDU�XP�PRGHOR�VLPEyOLFR�D�HOH�

� (VWDWtVWLFD�GH�LQIHUrQFLD�SHUPLWH�TXH�YRFr�FDOFXOH�YDORUHV�FRPR�
LQWHUYDORV�GH�FRQILDQoD��7DPEpP�p�SRVVtYHO�HIHWXDU�WHVWHV�GH�KLSyWHVHV�
FRP�EDVH�QDV�GLVWULEXLo}HV�1RUPDO��=��H�GR�W�GH�6WXGHQW��

$V�DSOLFDo}HV�GH�LQIHUrQFLD�HVWDWtVWLFD�LQFOXHP�DMXGD�RQ�OLQH��(P�
TXDOTXHU�XPD�GDV�WHODV�GH�HVWDWtVWLFD��SUHVVLRQH�+(/3�SDUD�H[LELU�DMXGD�
VREUH�FRPR�FRPSOHWDU�D�WHOD��
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Estatística descritiva
8VH�DV�DSOLFDo}HV�HVWDWtVWLFDV�GHVFULWLYDV�GD�+3���*�SDUD�DQDOLVDU�GDGRV�
DUPD]HQDGRV�HP�XPD�PDWUL]�

� 8VH�D�DSOLFDomR�HVWDWtVWLFD�XQLYDULDQWH�SDUD�FDOFXODU�YDORUHV�FRPR�
PpGLD��GHVYLR�SDGUmR�H�YDULkQFLD�GH�XP�FRQMXQWR�GH�HVWDWtVWLFDV�
XQLYDULDQWHV��SRU�H[HPSOR��XPD�OLVWD�GH�YDORUHV�RX�XPD�FROXQD�GH�XPD�
PDWUL]�

� 8VH�D�DSOLFDomR�)UHT�rQFLDV�SDUD�GHWHUPLQDU�D�GLVWULEXLomR�GH�
IUHT�rQFLD�GH�XP�FRQMXQWR�GH�GDGRV�

� 8VH�D�DSOLFDomR�$MXVWDU�GDGRV�SDUD�TXDQWLILFDU�D�UHODomR�HQWUH�RV�
GDGRV�HP�GXDV�FROXQDV�

� 8VH�D�DSOLFDomR�(VWDWtVWLFDV�GH�VXPiULR�SDUD�FDOFXODU�VXPiULRV�
UHODFLRQDGRV�D�XP�FRQMXQWR�GH�GDGRV�ELYDULDQWHV��

Iniciando uma aplicação e especificando os dados

3DUD�LQLFLDU�XPD�DSOLFDomR�GH�HVWDWtVWLFDV�GHVFULWLYDV��

�� 3UHVVLRQH�>÷�SDUD�H[LELU�XPD�OLVWD�GH�RSo}HV�(VWDWtVWLFDV�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�VHOHFLRQDU�D�DSOLFDomR�GH�HVWDWtVWLFD�
GHVHMDGD�H�SUHVVLRQH�\�

2�IRUPXOiULR�GH�HQWUDGD�GD�DSOLFDomR�p�H[LELGR�

4XDQGR�YRFr�DEUH�R�IRUPXOiULR�GH�HQWUDGD�GD�DSOLFDomR��RV�GDGRV�GHIDXOW�
H[LELGRV�VmR�RV�GDGRV�FRQWLGRV�QD�YDULiYHO�Σ'$7��1RV�IRUPXOiULRV�GH�
HQWUDGD�GDV�DSOLFDo}HV�HVWDWtVWLFDV��SDUD�HVSHFLILFDU�RV�GDGRV�D�DQDOLVDU��
YRFr�SRGH�

� &ULDU�QRYRV�GDGRV�SDUD�DQDOLVDU��SUHVVLRQDQGR�(',7�SDUD�DEULU�R�0DWUL[�
:ULWHU��2V�GDGRV�FULDGRV�VmR�DUPD]HQDGRV�QD�YDULiYHO�Σ'$7�

� 6HOHFLRQDU�XP�REMHWR��SRU�H[HPSOR��XPD�PDWUL]�H[LVWHQWH��
SUHVVLRQDQGR�&+226�H�VHOHFLRQDQGR�R�REMHWR�GD�OLVWD��2V�GDGRV�VmR�
FRSLDGRV�SDUD�D�YDULiYHO�Σ'$7��
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Estatística univariante

9RFr�HVSHFLILFD�D�FROXQD�GH�GDGRV�D�VHU�DQDOLVDGD�QD�PDWUL]�

3DUD�FDOFXODU�HVWDWtVWLFDV�XQLYDULDQWHV��XVH�R�SURFHGLPHQWR�D�VHJXLU�

�� 8VH�R�PpWRGR�GHVFULWR�HP�§,QLFLDQGR�XPD�DSOLFDomR�H�HVSHFLILFDQGR�RV�
GDGRV¨�QD�SiJLQD�����SDUD�DEULU�R�IRUPXOiULR�GH�HQWUDGD�GH�HVWDWtVWLFD�
XQLYDULDQWH�H�FDUUHJDU�RV�GDGRV�D�VHUHP�DQDOLVDGRV�

�� 1R�FDPSR�&RO��LQVLUD�R�Q~PHUR�GD�FROXQD�GD�PDWUL]�TXH�FRQWpP�RV�
GDGRV�D�DQDOLVDU��

�� 1R�FDPSR�7\SH��SUHVVLRQH�&+226�H�VHOHFLRQH�R�WLSR�GH�GDGRV�
HVWDWtVWLFRV�D�PHGLU�

¥ 6HOHFLRQH�6$03/(�VH�VHXV�GDGRV�UHSUHVHQWDUHP�XPD�DPRVWUD�GD�
SRSXODomR�

¥ 6HOHFLRQH�3238/$7,21�VH�VHXV�GDGRV�UHSUHVHQWDUHP�D�SRSXODomR�
LQWHLUD�

�� &RORTXH�R�FXUVRU�HP�XP�FDPSR�GH�XPD�HVWDWtVWLFD�TXH�YRFr�TXHLUD�
FDOFXODU�H�SUHVVLRQH�&+.��5HSLWD�SDUD�DV�RXWUDV�HVWDWtVWLFDV�TXH�GHVHMD�
FDOFXODU�

�� 3UHVVLRQH�2.��2V�YDORUHV�VHOHFLRQDGRV�VmR�FDOFXODGRV�H�H[LELGRV�HP�
XPD�OLVWD�QR�KLVWyULFR�

$V�VHJXLQWHV�HVWDWtVWLFDV�XQLYDULDQWHV�SRGHP�VHU�FDOFXODGDV�

0HDQ 5HWRUQD�D�PpGLD�DULWPpWLFD�

6WG�'HY 5HWRUQD�R�GHVYLR�SDGUmR�

9DULDQFH� 'HSHQGHQGR�GR�WLSR�TXH�YRFr�VHOHFLRQRX��UHWRUQD�D�YDULkQFLD�
GD�DPRVWUD�RX�D�YDULkQFLD�GD�SRSXODomR��

7RWDO 5HWRUQD�D�VRPD�GRV�GDGRV�

0D[LPXP 5HWRUQD�R�PDLRU�YDORU�GRV�GDGRV�

0LQLPXP 5HWRUQD�R�PHQRU�YDORU�GRV�GDGRV�
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Gerando freqüências

$V�GLVWULEXLo}HV�GH�IUHT�rQFLD�GHVFUHYHP�FRPR�HVWmR�GLVWULEXtGRV�RV�
GDGRV�HP�XP�FRQMXQWR�HVSHFLILFDGR�GH�VXELQWHUYDORV�RX�FDL[DV��
(VSHFLILTXH�

� R�YDORU�PtQLPR�GH�HOHPHQWRV�GH�GDGRV�D�VHUHP�LQFOXtGRV�QD�
GLVWULEXLomR�GH�IUHT�rQFLD

� R�Q~PHUR�GD�FDL[D�

� R�WDPDQKR�GD�FDL[D��

&RPHoDQGR�GR�YDORU�PtQLPR��D�DSOLFDomR�HVWDWtVWLFD�HVWDEHOHFH�R�Q~PHUR�
GH�LQWHUYDORV��&DGD�LQWHUYDOR�p�GHILQLGR�FRP�R�WDPDQKR�TXH�YRFr�
HVSHFLILFD��'HVWD�IRUPD��D�DSOLFDomR�HVWDWtVWLFD�GHILQH�R�YDORU�Pi[LPR�GH�
GDGRV�D�VHU�PRVWUDGR�

3DUD�HVWDEHOHFHU�XPD�GLVWULEXLomR�GH�IUHT�rQFLD�SDUD�VHXV�GDGRV��XVH�R�
VHJXLQWH�SURFHGLPHQWR�

�� 8VH�R�PpWRGR�GHVFULWR�HP�§,QLFLDQGR�XPD�DSOLFDomR�H�HVSHFLILFDQGR�RV�
GDGRV¨�QD�SiJLQD�����SDUD�DEULU�R�IRUPXOiULR�GH�HQWUDGD�)UHTXHQFLHV�H�
FDUUHJDU�RV�GDGRV�D�VHUHP�DQDOLVDGRV�

�� 1R�FDPSR�;�0LQ��LQVLUD�R�YDORU�PtQLPR�GH�DPRVWUDV�D�VHU�LQFOXtGRQD�
DQiOLVH�

�� 1R�FDPSR�%LQ�&RXQW��LQVLUD�R�Q~PHUR�GH�LQWHUYDORV�RX�FDL[DV�

�� 1R�FDPSR�%LQ�:LGWK��LQVLUD�R�WDPDQKR�GH�FDGD�LQWHUYDOR�RX�FDL[D��

$�DSOLFDomR�HVWDWtVWLFD�FDOFXOD�R�YDORU�PDLV�DOWR�D�VHU�LQFOXtGR�QR�
H[HPSOR�

�� 3UHVVLRQH�2.��2V�GDGRV�D�VHJXLU�VmR�UHWRUQDGRV�DR�KLVWyULFR�HP�XPD�
OLVWD�

¥ XP�DUUDQMR�GH�LQWHLURV��UHSUHVHQWDQGR�R�Q~PHUR�GH�HOHPHQWRV�GH�
GDGRV�HP�FDGD�LQWHUYDOR��GR�PHQRU�SDUD�R�PDLRU�

¥ XP�YHWRU�GH�GRLV�HOHPHQWRV¦R�SULPHLUR�HOHPHQWR�UHSUHVHQWD�R�
Q~PHUR�GH�HOHPHQWRV�DEDL[R�GR�YDORU�PtQLPR�H�R�VHJXQGR�
HOHPHQWR�UHSUHVHQWD�R�Q~PHUR�H�HOHPHQWRV�DFLPD�GR�YDORU�Pi[LPR�
SHUPLWLGR�



Usando Estatística Página 9-5

U
sando Estatísticas

Ajustando um modelo a um conjunto de dados

9RFr�SRGH�XVDU�D�DSOLFDomR�HVWDWtVWLFD�SDUD�FDOFXODU�R�FRHILFLHQWH�GH�
FRUUHODomR�GH�3HDUVRQ�SDUD�GDGRV�ELYDULDQWHV��$�DSOLFDomR�HVWDWtVWLFD�
TXDQWLILFD�D�FRUUHODomR�HQWUH�GDGRV�HP�TXDOTXHU�GXDV�FROXQDV�GH�XPD�
PDWUL]��9RFr�SRGH�HVFROKHU�XP�PRGHOR�GH�UHJUHVVmR�SDUD�DSOLFDU�DRV�
GDGRV�SDUD�GHWHUPLQDU�D�UHODomR�RX�VHOHFLRQDU�D�RSomR�%HVW�)LW�SDUD�
SHUPLWLU�TXH�D�FDOFXODGRUD�GHWHUPLQH�D�PHOKRU�FRUUHODomR�HP�VXD�
ELEOLRWHFD�GH�WLSRV�GH�DMXVWH�

2V�VHJXLQWHV�TXDWUR�PRGHORV�GH�UHJUHVVmR�HVWmR�GLVSRQtYHLV�SDUD�VHOHomR�

� /LQHDU

� /RJDULWKPLF��/RJDUtWPLFR�

� ([SRQHQWLDO��([SRQHQFLDO�

�RX�

� 3RZHU��3RWrQFLD�

� �RX�

3DUD�GHWHUPLQDU�RV�GHWDOKHV�GR�PRGHOR�GH�UHJUHVVmR�TXH�VH�DSOLFD�DRV�
VHXV�GDGRV��XVH�R�SURFHGLPHQWR�D�VHJXLU�

�� 8VH�R�PpWRGR�GHVFULWR�HP�§,QLFLDQGR�XPD�DSOLFDomR�H�HVSHFLILFDQGR�RV�
GDGRV¨�QD�SiJLQD�����SDUD�DEULU�R�IRUPXOiULR�GH�HQWUDGD�)LW�'DWD�H�FDU�
UHJDU�RV�GDGRV�D�VHUHP�DQDOLVDGRV�

�� 1R�FDPSR�&RO�;��LQVLUD�R�Q~PHUR�GD�FROXQD�TXH�FRQWpP�RV�YDORUHV�GD�
YDULiYHO�LQGHSHQGHQWH�

�� 1R�FDPSR�&RO�<��LQVLUD�R�Q~PHUR�GD�FROXQD�TXH�FRQWpP�RV�YDORUHV�GD�
YDULiYHO�GHSHQGHQWH�

�� &RORTXH�R�FXUVRU�QR�FDPSR�0RGHO�H�SUHVVLRQH�&+226��8PD�OLVWD�GH�
RSo}HV�TXH�FRQWpP�DV�RSo}HV�GR�PRGHOR�GH�UHJUHVVmR�p�H[LELGD�

�� 6HOHFLRQH�R�PRGHOR�GH�UHJUHVVmR�SDUD�DSOLFDU�DRV�GDGRV�RX�VHOHFLRQH�
%HVW�ILW�SDUD�DSOLFDU�R�PRGHOR�TXH�PHOKRU�VH�DMXVWD�DRV�GDGRV��

�� 3UHVVLRQH�2.�SDUD�FDOFXODU�RV�GHWDOKHV�GD�UHJUHVVmR��2V�LWHQV�D�VHJXLU�
DSDUHFHP�QR�KLVWyULFR�

¥ ,WHP����R�YDORU�GD�FRYDULkQFLD�

¥ ,WHP����R�FRHILFLHQWH�GD�FRUUHODomR�

¥ ,WHP����D�IyUPXOD�GD�UHJUHVVmR�

y b mx+=

\ E P [OQ� 

\ be
P[ \ln b mx+ln 

\ E[P \ln EOQ P [OQ� 
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Calculando um valor baseado na regressão

'HSRLV�GH�HIHWXDU�D�UHJUHVVmR��YRFr�SRGH�XVi�OD�SDUD�HVWLPDU�RV�YDORUHV�\�

�� 6LJD�RV�SDVVRV�GH���D���QD�VHomR�DQWHULRU�SDUD�DSOLFDU�XPD�UHJUHVVmR�
DRV�VHXV�GDGRV�

�� 3UHVVLRQH�35('��2�IRUPXOiULR�GH�HQWUDGD�3UHGLFW�9DOXHV�p�H[LELGR�

�� 1R�FDPSR�;��LQVLUD�R�YDORU�SDUD�R�TXDO�YRFr�GHVHMD�GHWHUPLQDU�R�YDORU�
\�FRUUHVSRQGHQWH�

�� 0RYD�R�FXUVRU�SDUD�R�FDPSR�<�H�SUHVVLRQH�35('��2�YDORU�GHWHUPLQDGR��
EDVHDGR�QD�UHJUHVVmR��p�H[LELGR�

Calculando a estatística de sumário

9RFr�SRGH�XWLOL]DU�D�HVWDWtVWLFD�GH�VXPiULR�SDUD�FDOFXODU�DWp�VHLV�
HVWDWtVWLFDV�GH�VXPiULR�QRV�GDGRV�ELYDULDQWHV��

3DUD�FDOFXODU�HVWDWtVWLFD�GH�VXPiULR�

�� 8VH�R�PpWRGR�GHVFULWR�HP�§,QLFLDQGR�XPD�DSOLFDomR�H�HVSHFLILFDQGR�RV�
GDGRV¨�QD�SiJLQD�����SDUD�DEULU�R�IRUPXOiULR�GH�HQWUDGD�6XPPDU\�6WD�
WLVWLFV�H�SDUD�FDUUHJDU�RV�GDGRV�D�DQDOLVDU�

�� 1RV�FDPSRV�;�&RO�H�<�&RO��HVSHFLILTXH�DV�FROXQDV�TXH�PDQWpP�RV�
GDGRV�D�DQDOLVDU�

�� 8VH�DV�WHFODV�GH�VHWD�SDUD�QDYHJDU�QRV�FDPSRV�&DOFXODWH��3UHVVLRQH�
&+.�SDUD�HVFROKHU�RV�YDORUHV�TXH�YRFr�GHVHMD�FDOFXODU��8PD�PDUFD�GH�
VHOHomR�DSDUHFH�DR�ODGR�GRV�YDORUHV�HVFROKLGRV��$�HVWDWtVWLFD�GH�
VXPiULR�SRGH�VHU�FDOFXODGD�GD�VHJXLQWH�IRUPD�

Σ; $�VRPD�GRV�YDORUHV�QD�&RO�;�GH�Σ'$7�

Σ< $�VRPD�GRV�YDORUHV�QD�&RO�<�GH�Σ'$7�

Σ;� $�VRPD�GRV�TXDGUDGRV�GRV�YDORUHV�QD�&RO�;�GH�Σ'$7�

Σ<� $�VRPD�GRV�TXDGUDGRV�GRV�YDORUHV�QD�&RO�<�GH�Σ'$7�

Σ;< $�VRPD�GRV�SURGXWRV�GRV�SDUHV�&RO�;�H�&RO�<�GH�Σ'$7

1Σ 2�Q~PHUR�GH�OLQKDV�HP�Σ'$7�

(PERUD�HVWH�PpWRGR�SRVVD�VHU�XWLOL]DGR�SDUD�SUHYHU�R�YDORU�GH�[�
FRUUHVSRQGHQWH�D�XP�YDORU�\�FRQKHFLGR��D�VROXomR�SRGH�QmR�
HVWDU�PDWHPDWLFDPHQWH�FRUUHWD�
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�� 3UHVVLRQH�2.�SDUD�FDOFXODU�D�HVWDWtVWLFD��$�HVWDWtVWLFD�DSDUHFH�QR�
KLVWyULFR�

Estatística de plotagem

2V�WLSRV�GH�JUiILFR�HVWDWtVWLFR�D�VHJXLU�HVWmR�GLVSRQtYHLV�

� +LVWRJUDPD

� %DUUD

� 'LVSHUVmR

3RU�GHIDXOW��HVWHV�WLSRV�GH�JUiILFR�SORWDP�RV�GDGRV�DUPD]HQDGRV�HP�
Σ'$7��9HMD�R�FDStWXOR����§3ORWDQGR�*UiILFRV¨��SDUD�REWHU�GHWDOKHV�VREUH�
FRPR�SORWDU�RV�GDGRV�HVWDWtVWLFRV�

Estatísticas de inferência
2V�UHFXUVRV�GH�HVWDWtVWLFD�GH�LQIHUrQFLD�GD�+3���*�LQFOXHP�FiOFXOR�GH�
LQWHUYDORV�GH�FRQILDQoD�H�WHVWHV�GH�KLSyWHVHV�EDVHDGRV�QDV�GLVWULEXLo}HV�
1RUPDO�=�H�W�GH�6WXGHQW��

&RP�EDVH�QDV�HVWDWtVWLFDV�GH�XP�RX�GRLV�H[HPSORV��YRFr�SRGH�WHVWDU�
KLSyWHVHV�H�GHWHUPLQDU�LQWHUYDORV�GH�FRQILDQoD�SDUD�DV�VHJXLQWHV�
TXDQWLGDGHV�

� PpGLD

� SURSRUomR

� GLIHUHQoD�HQWUH�GXDV�PpGLDV

� GLIHUHQoD�HQWUH�GXDV�SURSRUo}HV

$�FDOFXODGRUD�FRQWpP�DMXGD�RQ�OLQH�SDUD�FDGD�WHVWH��$FHVVH�D�DMXGD�RQ�OLQH�
SUHVVLRQDQGR�+(/3��$MXGD��QR�IRUPXOiULR�GH�HQWUDGD�GR�WHVWH�

Dados de amostra

4XDQGR�YRFr�DFHVVD�SULPHLUR�XP�IRUPXOiULR�GH�HQWUDGD�SDUD�XP�WHVWH�
HVWDWtVWLFR�GH�LQIHUrQFLD��SRU�GHIDXOW��R�IRUPXOiULR�GH�HQWUDGD�FRQWpP�
GDGRV�GH�DPRVWUD��(VWHV�GDGRV�GH�H[HPSOR�VmR�SURMHWDGRV�SDUD�UHWRUQDU�
UHVXOWDGRV�VLJQLILFDWLYRV�UHIHUHQWHV�DR�WHVWH��,VWR�p�~WLO�SDUD�HQWHQGHU�R�TXH�
R�WHVWH�ID]�H�GHPRQVWUDU�R�WHVWH��$�DMXGD�RQ�OLQH�GD�FDOFXODGRUD�DMXGD�D�
RIHUHFHU�XPD�GHVFULomR�GR�TXH�RV�GDGRV�GH�H[HPSOR�UHSUHVHQWDP�
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Usando estatística de inferência

3DUD�XWLOL]DU�DV�IXQo}HV�GD�HVWDWtVWLFD�GH�LQIHUrQFLD�

�� 3UHVVLRQH�>÷�SDUD�DFHVVDU�R�PHQX�6WDWLVWLFV�

�� 6HOHFLRQH�R�WLSR�GH�HVWDWtVWLFD�GH�LQIHUrQFLD�GHVHMDGR�

¥ 6HOHFLRQH�+<327+��7(676�SDUD�H[LELU�RV�WHVWHV�GH�KLSyWHVH�

¥ 6HOHFLRQH�&21)��,17(59$/�SDUD�H[LELU�DV�RSo}HV�GR�LQWHUYDOR�GH�
FRQILDQoD�

�� 1D�OLVWD��VHOHFLRQH�R�WHVWH�GH�KLSyWHVH�RX�R�
LQWHUYDOR�GH�FRQILDQoD�GHVHMDGRV��2�
IRUPXOiULR�GH�HQWUDGD��FRQWHQGR�GDGRV�GH�
H[HPSOR��p�H[LELGR��3RU�H[HPSOR��TXDQGR�
YRFr�VHOHFLRQD�=�7HVW����µ K\SRWKHVLV�WHVW��R�
IRUPXOiULR�GH�HQWUDGD�j�GLUHLWD�p�H[LELGR���

�� 3DUD�REWHU�LQIRUPDo}HV�VREUH�R�WHVWH�R�LQWHUYDOR�GH�FRQILDQoD�H�RV�
GDGRV�GH�H[HPSOR��SUHVVLRQH�+(/3�

�� ,QVLUD�RV�GDGRV�RX�GHL[H�R�IRUPXOiULR�GH�HQWUDGD�FRPR�HVWi�SDUD�XVDU�
RV�GDGRV�GH�H[HPSOR�

�� 3UHVVLRQH�2.�

¥ 3DUD�WHVWHV�GH�KLSyWHVH��XPD�OLVWD�GH�RSo}HV�p�H[LELGD��FRP�DV�
KLSyWHVHV�D�WHVWDU�HP�UHODomR�j�KLSyWHVH�GH�QXOR��6HOHFLRQH�D�
KLSyWHVH�TXH�YRFr�GHVHMD�H�SUHVVLRQH�\��2V�UHVXOWDGRV�GR�WHVWH�
VmR�H[LELGRV�

¥ 3DUD�LQWHUYDORV�GH�FRQILDQoD��RV�UHVXOWDGRV�VmR�H[LELGRV�
LPHGLDWDPHQWH�

3RU�GHIDXOW��RV�UHVXOWDGRV�VmR�H[LELGRV�QR�
IRUPDWR�GH�WH[WR��2V�UHVXOWDGRV�GHVWHV�
GDGRV�GH�H[HPSOR�GR�7HVWH�=�GH�8PD�
$PRVWUD�VmR�H[LELGRV�j�GLUHLWD���

3DUD�DOWHUDU�RV�YDORUHV�GH�HQWUDGD�RX�
VHOHFLRQDU�XPD�KLSyWHVH�GLIHUHQWH�SDUD�WHVWDU��SUHVVLRQH�&$1&(/�SDUD�
UHWRUQDU�j�WHOD�DQWHULRU�

�� 3UHVVLRQH�*5$3+�SDUD�H[LELU�RV�UHVXOWDGRV�
JUDILFDPHQWH��2V�UHVXOWDGRV�GRV�GDGRV�GH�
H[HPSOR�GR�7HVWH�=�GH�8PD�$PRVWUD�VmR

�� 3DUD�H[LELU�RV�UHVXOWDGRV�QR�IRUPDWR�GH�
WH[WR��SUHVVLRQH�7(;7��
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�� 3UHVVLRQH�2.�SDUD�IHFKDU�D�DSOLFDomR�GD�HVWDWtVWLFD�GH�LQIHUrQFLD�H�
UHWRUQH�j�WHOD�GHIDXOW��2V�UHVXOWDGRV�VmR�FRSLDGRV�QR�KLVWyULFR�

2V�UHVXOWDGRV�GRV�GDGRV�GH�H[HPSOR�GR�
7HVWH�=�GH�8PD�$PRVWUD�DSDUHFHP�QR�
KLVWyULFR�FRPR�H[LELGRV�j�GLUHLWD�

Testes de hipótese

9RFr�XWLOL]D�RV�WHVWHV�GH�KLSyWHVH�SDUD�WHVWDU�D�YDOLGDGH�GDV�KLSyWHVHV�
UHODFLRQDGDV�DRV�SDUkPHWURV�HVWDWtVWLFRV�GH�XPD�RX�GXDV�SRSXODo}HV�

2V�WHVWHV�GH�KLSyWHVH�GD�+3���*�XVDP�DV�GLVWULEXLo}HV�1RUPDO�=�H�7�GH�
6WXGHQW�SDUD�FDOFXODU�DV�SUREDELOLGDGHV��

Teste Z de Uma Amostra

Menu name:�=¥7HVW����µ

8PD�EDVH�HVWDWtVWLFD�GH�XPD�~QLFD�DPRVWUD�PHGH�D�SUREDELOLGDGH�GH�XPD�
KLSyWHVH�VHOHFLRQDGD�HP�UHODomR�j�KLSyWHVH�GH�QXOR��$�KLSyWHVH�GH�QXOR�p�
TXH�D�PpGLD�GD�SRSXODomR�p�LJXDO�DR�YDORU�GDGR�GH�� µ�

9RFr�VHOHFLRQD�XPD�GDV�VHJXLQWHV�KLSyWHVHV�DOWHUQDWLYDV�SDUD�WHVWDU�HP�
UHODomR�j�KLSyWHVH�GH�QXOR�

Entradas

µ� 0pGLD�GD�SRSXODomR�HP�FRPSDUDomR�jV�KLSyWHVHV�QXODV

σ 'HVYLR�SDGUmR�GD�SRSXODomR

0pGLD�GR�H[HPSOR

Q 7DPDQKR�GR�H[HPSOR

α 1tYHO�GH�VLJQLILFkQFLD

+
�
�µ µ

�
�

+2�µ µ
�

!

+3�µ µ
�

≠

x
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Resultados

7HVW�= (VWDWtVWLFD�GH�WHVWH�=

3URE 3UREDELOLGDGH�DVVRFLDGD�j�HVWDWtVWLFD�GR�WHVWH�=

&ULWLFDO�= 9DORU�OLPLWH�GH�=�DVVRFLDGR�DR�QtYHO�α�TXH�YRFr�IRUQHFHX

&ULWLFDO� 9DORU�OLPLWH�GH� �H[LJLGR�SHOR�YDORU�α�TXH�YRFr�IRUQHFHX�

Teste Z de Duas Amostras

Menu name:�=¥7HVW��µ�¥µ�

&RP�EDVH�HP�GXDV�DPRVWUDV��GH�SRSXODo}HV�GLIHUHQWHV��PHGH�D�
SUREDELOLGDGH�GH�XPD�KLSyWHVH�VHOHFLRQDGD�HP�UHODomR�j�KLSyWHVH�GH�QXOR��
$�KLSyWHVH�GH�QXOR�p�TXH�D�PpGLD�GD�SRSXODomR���p�LJXDO�j�PpGLD�GD�
SRSXODomR����+���µ�� �µ�

6HOHFLRQH�XPD�GDV�VHJXLQWHV�KLSyWHVHV�DOWHUQDWLYDV�HP�UHODomR�j�TXDO�
WHVWDU�D�KLSyWHVH�GH�QXOR�

Entradas

1 0pGLD�GD�DPRVWUD��

� 0pGLD�GD�DPRVWUD��

σ� 'HVYLR�SDGUmR�GD�SRSXODomR��

σ� 'HVYLR�SDGUmR�GD�SRSXODomR��

Q� 7DPDQKR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

α 1tYHO�GH�VLJQLILFkQFLD

Resultados

7HVW�= (VWDWtVWLFD�GH�WHVWH�=

3URE 3UREDELOLGDGH�DVVRFLDGD�FRP�D�HVWDWtVWLFD�GH�WHVWH�=

&ULWLFDO�= 9DORU�OLPLWH�GR�=�DVVRFLDGR�DR�QtYHO�α�TXH�YRFr�IRUQHFHX

x x

H1�µ1 µ2<

H2�µ1 µ2>

H3�µ1 µ2≠

x

x
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Teste Z de Uma Proporção

Menu name:�=�7HVW��1 3

&RP�EDVH�QD�HVWDWtVWLFD�GH�XPD�~QLFD�DPRVWUD��PHGH�D�SUREDELOLGDGH�GH�
XPD�KLSyWHVH�VHOHFLRQDGD�HP�UHODomR�j�KLSyWHVH�GH�QXOR��$�KLSyWHVH�GH�
QXOR�p�TXH�D�SURSRUomR�GRV�VXFHVVRV�QD�SRSXODomR�p�LJXDO�D�XP�YDORU�
HVSHFLILFDGR��π�

9RFr�VHOHFLRQD�XPD�GDV�VHJXLQWHV�KLSyWHVHV�DOWHUQDWLYDV�TXH�TXHU�WHVWDU�
HP�UHODomR�j�KLSyWHVH�GH�QXOR�

Entradas

π� 3URSRUomR�GH�SRSXODomR�GH�VXFHVVRV

[ 1~PHUR�GH�VXFHVVRV�QD�DPRVWUD

Q 7DPDQKR�GD�DPRVWUD

α 1tYHO�GH�VLJQLILFkQFLD

Resultados

7HVW�3 3URSRUomR�GH�VXFHVVRV�QD�DPRVWUD

7HVW�= (VWDWtVWLFD�GH�WHVWH�=

3URE 3UREDELOLGDGH�DVVRFLDGD�j�HVWDWtVWLFD�GH�WHVWH�=�

&ULWLFDO�= 9DORU�OLPLWH�GH�=�DVVRFLDGR�DR�QtYHO�α�TXH�YRFr�IRUQHFHX

+
�
�π π

�
�

+2�π π
�

!

+3�π π
�

≠
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Teste Z de Duas Proporções

Menu name:�=�7HVW��3�¥3�

&RP�EDVH�QDV�HVWDWtVWLFDV�GH�GXDV�DPRVWUDV��GH�SRSXODo}HV�GLIHUHQWHV��
PHGH�D�SUREDELOLGDGH�GD�KLSyWHVH�VHOHFLRQDGD�HP�UHODomR�j�KLSyWHVH�GH�
QXOR��$�KLSyWHVH�GH�QXOR�p�TXH�D�SURSRUomR�GH�VXFHVVRV�QD�SRSXODomR���p�
LJXDO�j�SURSRUomR�GH�VXFHVVRV�QD�SRSXODomR����+���π� �π�

6HOHFLRQH�XPD�GDV�VHJXLQWHV�KLSyWHVHV�DOWHUQDWLYDV�SDUD�WHVWDU�HP�UHODomR�
j�KLSyWHVH�GH�QXOR�

Entradas

;1 0pGLD�GD�DPRVWUD��

;� 0pGLD�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

α 1tYHO�GH�VLJQLILFkQFLD

Resultados

7HVW�3�¥3� 'LIHUHQoD�HQWUH�DV�SURSRUo}HV�GRV�VXFHVVRV�QDV�GXDV�
DPRVWUDV

7HVW�= (VWDWtVWLFD�GH�WHVWH�=

3URE 3UREDELOLGDGH�DVVRFLDGD�j�HVWDWtVWLFD�GH�WHVWH�=

&ULWLFDO�= 9DORU�OLPLWH�GH�=�DVVRFLDGR�DR�QtYHO�α�IRUQHFLGR

H1�π1 π2<

H2�π1 π2>

H3�π1 π2≠
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Teste T de Uma Amostra

Menu name:�7�7HVW����µ

2�7HVWH�7�GH�XPD�DPRVWUD�p�XWLOL]DGR�TXDQGR�R�GHVYLR�SDGUmR�GD�
SRSXODomR�QmR�p�FRQKHFLGR��&RP�EDVH�QD�HVWDWtVWLFD�GH�XPD�~QLFD�
DPRVWUD��PHGH�D�SUREDELOLGDGH�GD�KLSyWHVH�VHOHFLRQDGD�HP�UHODomR�j�
KLSyWHVH�GH�QXOR��$�KLSyWHVH�GH�QXOR�p�TXH�D�PpGLD�GD�DPRVWUD�WHP�XP�
GDGR�YDORU��+���µ  �µ�

6HOHFLRQH�XPD�GDV�VHJXLQWHV�DOWHUQDWLYDV�GH�KLSyWHVH�SDUD�WHVWDU�HP�
UHODomR�j�KLSyWHVH�GH�QXOR�

Entradas

µ� 0pGLD�GD�SRSXODomR

Q 7DPDQKR�GD�DPRVWUD

0pGLD�GD�DPRVWUD

6[ 'HVYLR�SDGUmR�GD�DPRVWUD

α 1tYHO�GH�VLJQLILFkQFLD

Resultados

7HVW�7 (VWDWtVWLFD�GH�WHVWH�7

3URE 3UREDELOLGDGH�DVVRFLDGD�j�HVWDWtVWLFD�GH�WHVWH�7

&ULWLFDO�7 9DORU�OLPLWH�GH�7�DVVRFLDGR�DR�QtYHO�α�IRUQHFLGR

&ULWLFDO� 9DORU�OLPLWH�GH� �H[LJLGR�SHOR�YDORU�α�IRUQHFLGR

+
�
�µ µ

�
�

+2�µ µ
�

!

+3�µ µ
�

≠

x

x x
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Teste T de Duas Amostra

Menu name:�7�7HVW��µ��¥�µ�

2�WHVWH�7�GH�GXDV�DPRVWUD�p�XWLOL]DGR�TXDQGR�R�GHVYLR�SDGUmR�GD�
SRSXODomR�QmR�p�FRQKHFLGR��&RP�EDVH�QD�HVWDWtVWLFD�GH�GXDV�DPRVWUDV��
FDGD�DPRVWUD�GH�XPD�SRSXODomR�GLIHUHQWH��PHGH�D�SUREDELOLGDGH�GH�XPD�
KLSyWHVH�VHOHFLRQDGD�HP�UHODomR�j�KLSyWHVH�GH�QXOR��$�KLSyWHVH�GH�QXOR�p�
TXH�D�PpGLD�GD�SRSXODomR���p�LJXDO�j�PpGLD�GD�SRSXODomR����+ ���µ1  �µ2

6HOHFLRQH�XPD�GDV�KLSyWHVHV�DOWHUQDWLYDV�D�VHJXLU�SDUD�WHVWDU�HP�UHODomR�j�
KLSyWHVH�GH�QXOR

Entradas

1 0pGLD�GD�DPRVWUD��

� 0pGLD�GD�DPRVWUD��

6� 'HVYLR�SDGUmR�GD�DPRVWUD��

6� 'HVYLR�SDGUmR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

α 1tYHO�GH�VLJQLILFkQFLD

B3RROHG" 9HULILTXH�HVWD�RSomR�SDUD�FRPELQDU�DPRVWUDV�FRP�EDVH�
HP�VHXV�GHVYLRV�SDGUmR

Resultados

7HVW�7 (VWDWtVWLFD�GH�WHVWH�7

3URE 3UREDELOLGDGH�DVVRFLDGD�j�HVWDWtVWLFD�GH�WHVWH�7

&ULWLFDO�7 9DORU�OLPLWH�GR�7�DVVRFLDGR�DR�QtYHO�α�IRUQHFLGR

+
�
�µ1 µ2�

+2�µ1 µ2!

+3�µ1 µ2≠

x

x
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Intervalo de confiança

2�FiOFXOR�GR�LQWHUYDOR�GH�FRQILDQoD�TXH�D�+3���*�SRGH�HIHWXDU�p�EDVHDGR�
QD�GLVWULEXLomR�GH�=�QRUPDO�RX�QD�GLVWULEXLomR�GH�7�GH�6WXGHQW��

Intervalo Z de Uma Amostra 

Menu name:�=¥,17����µ

(VWD�RSomR�XVD�D�GLVWULEXLomR�=�1RUPDO�SDUD�FDOFXODU�XP�LQWHUYDOR�GH�
FRQILDQoD�SDUD�µ��D�PpGLD�UHDO�GH�XPD�SRSXODomR�TXDQGR�R�GHVYLR�SDGUmR�
UHDO�GD�SRSXODomR��σ��p�FRQKHFLGR��

Entradas

0pGLD�GD�DPRVWUD

σ 'HVYLR�SDGUmR�GD�SRSXODomR

Q 7DPDQKR�GD�DPRVWUD

& 1tYHO�GH�FRQILDQoD

Resultados

&ULWLFDO�= 9DORU�FUtWLFR�GH�=

µ�PLQ /LPLWH�LQIHULRU�GH�µ
µ�PD[ /LPLWH�VXSHULRU�GH�µ

Intervalo Z Duas Amostras

Menu name:�=¥,17��µ1¥ µ2

(VWD�RSomR�XVD�D�GLVWULEXLomR�=�QRUPDO�SDUD�FDOFXODU�R�LQWHUYDOR�GH�
FRQILDQoD�GD�GLIHUHQoD�QDV�PpGLDV�GDV�GXDV�SRSXODo}HV��µ1 H µ2��TXDQGR�

RV�GHVYLRV�SDGUmR�GD�SRSXODomR��σ��H�σ��VmR�FRQKHFLGRV��

Entradas

1 0pGLD�GD�DPRVWUD��

� 0pGLD�GD�DPRVWUD��

σ� 'HVYLR�SDGUmR�GD�SRSXODomR��

σ� 'HVYLR�SDGUmR�GD�SRSXODomR��

Q� 7DPDQKR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

& 1tYHO�GH�FRQILDQoD

x

x

x
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Resultados

&ULWLFDO�= 9DORU�FUtWLFR�GH�=

 µ�0LQ 0HQRU�OLPLWH�GH�µ��¥�µ�

 µ�0D[ 0DLRU�OLPLWH�GH�µ��¥�µ�

Intervalo Z Uma Proporção

Menu name:�=¥,17����3

(VWD�RSomR�XVD�D�GLVWULEXLomR�=�QRUPDO�SDUD�FDOFXODU�XP�LQWHUYDOR�GH�
FRQILDQoD�SDUD�D�SURSRUomR�GH�VXFHVVRV�HP�XPD�SRSXODomR�SDUD�R�FDVR�
GH�TXH�XPD�DPRVWUD�GH�WDPDQKR��Q��WHQKD�YiULRV�VXFHVVRV��[��

Entradas

[ &RQWD�GH�VXFHVVR�GD�DPRVWUD

Q 7DPDQKR�GD�DPRVWUD

& 1tYHO�GH�FRQILDQoD

Resultados

&ULWLFDO�= 9DORU�FUtWLFR�SDUD�=

π�0LQ 0HQRU�OLPLWH�SDUD�π
π�0D[ 0DLRU�OLPLWH�SDUD�π

Intervalo Z de Duas Proporções

Menu name:�=¥,17��3��¥�3�

(VWD�RSomR�XVD�D�GLVWULEXLomR�QRUPDO�=�SDUD�FDOFXODU�XP�LQWHUYDOR�GH�
FRQILDQoD�SDUD�D�GLIHUHQoD�QDV�SURSRUo}HV�GH�VXFHVVRV�HP�GXDV�
SRSXODo}HV��

Entradas

[1 &RQWDJHP�GH�VXFHVVR�GD�DPRVWUD��

[� &RQWDJHP�GH�VXFHVVR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

& 1tYHO�GH�FRQILDQoD

∆

∆
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Resultados

&ULWLFDO�= 9DORU�FUtWLFR�SDUD�=

 π�0LQ 0HQRU�OLPLWH�SDUD�D�GLIHUHQoD�HP�SURSRUo}HV�GH�VXFHVVRV

�π�0D[ 0DLRU�OLPLWH�SDUD�D�GLIHUHQoD�HP�SURSRUo}HV�GH�VXFHVVR

Intervalo T Uma Amostra

Menu name:�7¥,17����µ

(VWD�RSomR�XVD�D�GLVWULEXLomR�GR�W�GR�6WXGHQW�SDUD�FDOFXODU�XP�LQWHUYDOR�
GH�FRQILDQoD�SDUD�µ��D�PpGLD�YHUGDGHLUD�GH�XPD�SRSXODomR��QRV�FDVRV�HP�
TXH�R�GHVYLR�SDGUmR�YHUGDGHLUR�GD�SRSXODomR��σ��p�GHVFRQKHFLGR��

Entradas

0pGLD�GD�DPRVWUD

6[ 'HVYLR�SDGUmR�GD�DPRVWUD

Q 7DPDQKR�GD�DPRVWUD

& 1tYHO�GH�FRQILDQoD

Resultados

&ULWLFDO�7 9DORU�FUtWLFR�GH�7

µ�0LQ 0HQRU�OLPLWH�GH�µ
µ�0D[ 0DLRU�OLPLWH�GH�µ

∆

∆

x
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Intervalo T Duas Amostras

Menu name:�7¥,17��µ��¥�µ�

(VWD�RSomR�XVD�D�GLVWULEXLomR�W�GR�6WXGHQW�SDUD�FDOFXODU�XP�LQWHUYDOR�GH�
FRQILDQoD�SDUD�D�GLIHUHQoD�QD�PpGLD�GDV�GXDV�SRSXODo}HV��µ1 − µ2, TXDQGR�
RV�GHVYLRV�SDGUmR�GD�SRSXODomR��σ1H�σ2��VmR�GHVFRQKHFLGRV��

Entradas

1 0pGLD�GD�DPRVWUD��

� 0pGLD�GD�DPRVWUD��

V� 'HVYLR�SDGUmR�GD�DPRVWUD��

V� 'HVYLR�SDGUmR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

Q� 7DPDQKR�GD�DPRVWUD��

& 1tYHO�GH�FRQILDQoD

B3RROHG &RPELQDU�RX�QmR�DV�DPRVWUDV�FRP�EDVH�HP�VHXV�GHVYLRV�
SDGUmR

Resultados

&ULWLFDO�7 9DORU�FUtWLFR�GH�7

 µ�0LQ 0HQRU�OLPLWH�GH�µ��¥�µ�

�µ�0D[ 0DLRU�OLPLWH�GH�µ��¥�µ�

x

x

∆

∆
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Capítulo 10

Introdução à Programação

&RPR�LQLFLDU��������������������������������������������������������������������������� ����

&ULDQGR��VDOYDQGR�H�H[HFXWDQGR�XP�SURJUDPD����������������� ����

2�PHQX�GH�SURJUDPDomR�������������������������������������������������� ����

0RGR�$OJpEULFR�H�531 ��������������������������������������������������������� ����

8VDQGR�IXQo}HV�TXH�H[LJHP�DUJXPHQWRV���������������������� ����

0DQLSXODQGR�GDGRV��������������������������������������������������������������� ����

'DGRV�GH�HQWUDGD �������������������������������������������������������������� ����

'DGRV�GH�VDtGD ������������������������������������������������������������������ ����

&RPR�IOXL�XP�SURJUDPD ������������������������������������������������������� ����

3URFHGLPHQWRV�HPEXWLGRV����������������������������������������������� ����

7UDEDOKDQGR�FRP�YDULiYHLV �������������������������������������������������� ����

8VDQGR�YDULiYHLV�ORFDLV ��������������������������������������������������� ����

'HILQLQGR�YDULiYHLV����������������������������������������������������������� ����

'HILQLQGR�XPD�YDULiYHO�ORFDO�SDUD�R�UHVXOWDGR�GH�XP�
FiOFXOR ������������������������������������������������������������������������������ �����

8VDQGR�YDULiYHLV�ORFDLV ��������������������������������������������������� ����

([HPSOR��������������������������������������������������������������������������� �����

/RRSV�H�VDOWRV ���������������������������������������������������������������������� �����

)XQo}HV�GH�FRPSDUDomR������������������������������������������������ �����

(VWUXWXUDV�FRQGLFLRQDLV�H�GH�ORRS �������������������������������� �����

([HPSOR��������������������������������������������������������������������������� �����

&DSWXUDQGR�HUURV ���������������������������������������������������������������� �����

([HPSOR��������������������������������������������������������������������������� �����
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Introdução
(VWH�FDStWXOR�GHVFUHYH�FRPR�FULDU�H�H[HFXWDU�SURJUDPDV�QD�+3 ��*��$�+3�
��*�WHP�XP�DPELHQWH�GH�SURJUDPDomR�FRP�PXLWRV�UHFXUVRV��2V�
SURJUDPDV�SRGHP�YDULDU�HP�FRPSOH[LGDGH�GH�XPD�VLPSOHV�WDUHID��FRPR�
HIHWXDU�XPD�VHT�rQFLD�GH�RSHUDo}HV�DULWPpWLFDV��D�XP�SURFHVVR�FRPSOH[R�
TXH�H[LJH�HQWUDGD�GH�GDGRV��UHDOL]D�XP�SURFHVVDPHQWR�LQWHQVR�H�JHUD�
UHVXOWDGRV�HP�XP�IRUPDWR�JUiILFR��

(VWH�FDStWXOR�FRQFHQWUD�VH�HP�FULDU�H�H[HFXWDU�SURJUDPDV�HP�PRGR�
DOJpEULFR�DSHQDV��9HMD�R�*XLD�GR�8VXiULR�$YDQoDGR��3DUD�REWHU�
LQIRUPDo}HV�VREUH�FRPR�FULDU�H�XWLOL]DU�SURJUDPDV�HP�PRGR�531��
&RQVXOWH�R�*XLD�GH�%ROVR�SDUD�GHWDOKHV�GRV�FRPDQGRV�GH�SURJUDPDomR�
GLVSRQtYHLV�

Como iniciar
(VWD�VHomR�FRQWpP�XP�H[HPSOR�GH�FRPR�FULDU�XP�SURJUDPD�SDUD�FDOFXODU�
D�KLSRWHQXVD�GH�XP�WULkQJXOR�UHWkQJXOR��XVDQGR�WHRUHPDV�GH�3LWiJRUDV��
4XDQGR�LQLFLDU�R�SURJUDPD��IRUQHoD�RV�FRPSULPHQWRV�GRV�ODGRV�
FRQKHFLGRV�FRPR�DUJXPHQWRV�

(VWH�SURJUDPD�p�XP�H[HPSOR�GH�XP�FiOFXOR�DOJpEULFR�VLPSOHV�XVDQGR�RV�
DUJXPHQWRV�HVSHFLILFDGRV��1R�SURJUDPD��R�FiOFXOR�p�FRORFDGR�HQWUH�
DSyVWURIHV��>õ��SDUD�GHOLPLWi�OR�FRPR�XP�REMHWR�DOJpEULFR��6H�SUHFLVDU�
GH�XP�SURFHVVDPHQWR�TXH�HQYROYD�ORRSV�H�VDOWRV��XVH�XP�SURFHGLPHQWR�
HPEXWLGR��>���SDUD�GHOLPLWDU�R�SURFHGLPHQWR�GRV�DUJXPHQWRV��

2�SURJUDPD�ID]�R�VHJXLQWH�

� 5H~QH�RV�FRPSULPHQWRV�GRV�ODGRV�FRQKHFLGRV�FRPR�DUJXPHQWRV�H�RV�
DUPD]HQD�FRPR�YDULiYHLV�ORFDLV��LVWR�p��YDULiYHLV�TXH�H[LVWHP�DSHQDV�
HQTXDQWR�R�SURJUDPD�HVWi�HP�H[HFXomR�

� 8WLOL]D�DV�YDULiYHLV�SDUD�FDOFXODU�R�FRPSULPHQWR�GD�KLSRWHQXVD�H�
IRUQHFH�R�UHVXOWDGR�DR�KLVWyULFR�

&ULH�R�SURJUDPD�GD�VHJXLQWH�IRUPD��

�� &RORTXH�RV�GHOLPLWDGRUHV�GH�SURJUDPD�QD�OLQKD�GH�FRPDQGR�

>� « »

�� 'HILQD�DV�GXDV�YDULiYHLV�ORFDLV�SDUD�DFHLWDU�RV�DUJXPHQWRV�SDUD�R�
FRPSULPHQWR�ODWHUDO�

>)`$F`%F «�→ A B »
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�� 'HILQD�D�HTXDomR�SDUD�FDOFXODU�D�KLSRWHQXVD��

2EVHUYH�TXH�YRFr�SUHFLVD�XVDU�õ�SDUD�HQYROYHU�D�HTXDomR�H�VHSDUi�OD�
GD�GHILQLomR�GRV�DUJXPHQWRV��

>õr<_`$q�

=`%q� «�→�A B ' (A^2+B^2)' »

�� 0RYD�R�FXUVRU�SDUD�IRUD�GR�SURJUDPD�H�HVSHFLILTXH�VH�TXHU�DUPD]HQDU�
R�SURJUDPD�FRPR�§3<7+¨�

>�k``3<7+ « →A B ' (A^2+B^2)' » �  PYTH

�� 3UHVVLRQH�\�SDUD�DUPD]HQDU�R�SURJUDPD�

\

4XDQGR�H[HFXWD�R�SURJUDPD��YRFr�HVSHFLILFD�R�FRPSULPHQWR�GDV�ODWHUDLV�
FRPR�DUJXPHQWRV�GR�SURJUDPD��3RU�H[HPSOR��SDUD�TXH�R�SURJUDPD�
FDOFXOH�D�KLSRWHQXVD�GH�XP�WULkQJXOR�UHWkQJXOR�FRP�ODGRV�GH���H���
XQLGDGHV�

�� ([LED�D�OLVWD�GH�YDULiYHLV�QR�GLUHWyULR�

j

�� 3UHVVLRQH�D�WHFOD�GH�IXQomR�FRUUHVSRQGHQWH�DR�VHX�SURJUDPD��2�QRPH�
GR�SURJUDPD�p�LQVHULGR�QD�OLQKD�GH�FRPDQGR��3UHVVLRQH�<_�SDUD�
LQVHULU�SDUrQWHVHV�DSyV�R�QRPH�GR�SURJUDPD�

�� ,QVLUD�VHXV�DUJXPHQWRV��VHSDUDGRV�SRU�XP�>I��HQWUH�SDUrQWHVHV�

�>I�

�� 3UHVVLRQH�\ SDUD�FDOFXODU�D�KLSRWHQXVD�

\

2�UHVXOWDGR�UHWRUQD�DR�KLVWyULFR�

Criando, salvando e executando um programa
8P�SURJUDPD�p�XP�REMHWR�TXH�YRFr�SRGH�DUPD]HQDU�HP�XPD�YDULiYHO��2X�
VHMD��YRFr�FULD�XP�SURJUDPD��DWULEXL�XP�QRPH�D�HOH�H�R�VDOYD�HP�XP�
GLUHWyULR��

� 3DUD�FULDU�XP�SURJUDPD��SUHVVLRQH�>���2V�GHOLPLWDGRUHV�GR�
SURJUDPD�DSDUHFHP�QD�OLQKD�GH�FRPDQGR�SURQWRV�SDUD�YRFr�LQVHULU�R�
FyGLJR�H�R�LQGLFDGRU�35*�DSDUHFH�QR�WRSR�GD�WHOD�SDUD�LQGLFDU�TXH�
YRFr�HVWi�QR�PRGR�SURJUDPDU��

8VH�DV�WHFODV�GH�IXQomR�GR�WHFODGR�H�VHOHFLRQH�RV�FRPDQGRV�GR�PHQX�
GH�SURJUDPDomR�SDUD�FULDU�R�VHX�SURJUDPD��/RJR�GHSRLV�TXH�YRFr�
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VHOHFLRQD�WHFODV�GH�IXQomR�H�WHFODV�GR�RSHUDGRU��DV�IXQo}HV�H�
RSHUDo}HV�DSDUHFHP�QR�VHX�SURJUDPD��

8VH���SDUD�VHSDUDU�IXQo}HV�H�FiOFXORV�HP�XP�SURFHGLPHQWR�HPEXWLGR��
3DUD�LQVHULU����SUHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�>�HQTXDQWR�
SUHVVLRQD���

3DUD�IDFLOLWDU�D�OHLWXUD��YRFr�SRGH�XVDU�>J�SDUD�DGLFLRQDU�TXHEUD�GH�
OLQKD�

3DUD�REWHU�GHWDOKHV�VREUH�FRPR�HGLWDU�XP�SURJUDPD�¦�SRU�H[HPSOR�
UHFRUWDU��FRSLDU�H�FRODU�FyGLJR�¦�9HMD�(GLWDQGR�D�OLQKD�GH�FRPDQGRV��
���

� 3DUD�VDOYDU�R�VHX�SURJUDPD�

D� 3UHVVLRQH�>� SDUD�PRYHU�R�FXUVRU�SDUD�R�ILQDO�GR�SURJUDPD�

E� 3UHVVLRQH�k�SDUD�LQVHULU�R�VtPEROR� �DSyV�R�SURJUDPD�

F� ,QVLUD�XP�QRPH�GR�SURJUDPD�H�SUHVVLRQH�\�

� 3DUD�H[HFXWDU�XP�SURJUDPD�

D� �$FHVVH�R�GLUHWyULR�RQGH�R�SURJUDPD�UHVLGH�H�LQVLUD�R�QRPH�GR�SUR�
JUDPD�QD�OLQKD�GH�FRPDQGR�RX�SUHVVLRQH�j H�R�VHOHFLRQH�QR�
PHQX�GH�WHFODV�GH�IXQomR�

2�QRPH�GR�SURJUDPD�DJRUD�GHYH�HVWDU�QD�OLQKD�GH�FRPDQGR�

E� 3UHVVLRQH�<_�SDUD�LQVHULU�SDUrQWHVHV�DSyV�R�QRPH�GR�SURJUDPD�

F� ,QVLUD�R�DUJXPHQWR�RX�RV�DUJXPHQWRV�VHSDUDGRV�SRU�XP�>I�H�
SUHVVLRQH�\�

O menu de programação

2�PHQX�GH�SURJUDPDomR�FRQWpP�RV�FRPDQGRV�TXH�YRFr�SRGH�XWLOL]DU�HP�
XP�SURJUDPD��6HOHFLRQH�XPD�FDWHJRULD�SDUD�H[LELU�RV�FRPDQGRV�
GLVSRQtYHLV�QHVWD�FDWHJRULD��1R�PHQX��YRFr�VHOHFLRQD�FRPDQGRV�SDUD�
LQFOXLU�QR�VHX�SURJUDPD��2�PHQX�GH�SURJUDPDomR�p�DSHQDV�XPD�DMXGD�
SDUD�GLJLWDOL]DomR��9RFr�SUHFLVD�VDEHU�D�VLQWD[H�GRV�FRPDQGRV�H�FRPR�
XWLOL]i�ORV�QR�VHX�SURJUDPD��9HMD�R�*XLD�GH�%ROVR�SDUD�REWHU�RV�GHWDOKHV�
VREUH�RV�FRPDQGRV�GH�SURJUDPDomR�H�VXD�VLQWD[H�

([DPLQDU�R�PHQX�GH�SURJUDPDomR�p�XPD�ERD�IRUPD�GH�REWHU�XPD�LGpLD�
JHUDO�GRV�WLSRV�GH�RSHUDo}HV�GH�SURJUDPDomR�GLVSRQtYHLV�QD�+3 ��*�

3DUD�H[LELU�R�PHQX�GH�SURJUDPDomR��SUHVVLRQH�<N�
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Modo Algébrico e RPN
1R�PRGR�531��D�+3���*�XWLOL]D�LQWHQVDPHQWH�D�SLOKD��4XDQGR�GHVHQYROYH�
SURJUDPDV�QR�PRGR�531��YRFr�XWLOL]D�D�SLOKD�SDUD�

� IRUQHFHU�GDGRV�TXH�R�VHX�SURJUDPD�XWLOL]D

� FRQVWUXLU�RV�FRPDQGRV�TXH�VHX�SURJUDPD�XWLOL]D

� PDQWHU�D�VDtGD�TXH�VHX�SURJUDPD�JHUD�

1R�PRGR�DOJpEULFR��D�SLOKD�QmR�HVWi�GLVSRQtYHO��9RFr�XVD�RXWURV�PpWRGRV�
SDUD�FRQVWUXLU�VHX�SURJUDPD�H�OKH�IRUQHFHU�GDGRV�

Usando funções que exigem argumentos

$R�XWLOL]DU�XPD�IXQomR�TXH�H[LMD�DUJXPHQWRV�

� 1R�PRGR�531��YRFr�LQVHUH�RV�DUJXPHQWRV�QD�SLOKD�DQWHV�GH�FKDPDU�D�
IXQomR��

� 1R�PRGR�DOJpEULFR��YRFr�IRUQHFH�RV�DUJXPHQWRV��HQWUH�SDUrQWHVHV��
DSyV�D�FKDPDGD�GD�IXQomR�

3RU�H[HPSOR��XVH�R�FRPDQGR�,1387�SDUD�VROLFLWDU�GDGRV��2V�VHJPHQWRV�
GH�FyGLJR�D�VHJXLU�GHPRQVWUDP�FRPR�XVDU�R�FRPDQGR�,1387�SDUD�UHXQLU�
GDGRV�QRV�PRGRV�531�H�DOJpEULFR�

� 1R�PRGR�531��R�VHJPHQWR�GH�FyGLJR�D�VHJXLU�VROLFLWD�XPD�HQWUDGD��
UH~QH�GDGRV�FRPR�XPD�FDGHLD�H�RV�FRQYHUWH�HP�XP�Q~PHUR��1R�ILQDO�
GR�SURFHVVR��RV�GDGRV�HVWmR�QR�QtYHO���GD�SLOKD�

« "INSIRA UM NÚMERO"

""

INPUT

OBJ→�»

� 1R�PRGR�$OJpEULFR��R�VHJPHQWR�GH�FyGLJR�D�VHJXLU�H[HFXWD�D�PHVPD�
RSHUDomR��1R�ILQDO�GHVWH�SURFHVVR��RV�GDGRV�VmR�DUPD]HQDGRV�HP�XPD�
YDULiYHO�JOREDO��180���SURQWD�SDUD�VHU�XWLOL]DGD�QR�SURJUDPD�

2EVHUYH�TXH��FRPR�HVWi�XVDQGR�XPD�YDULiYHO�JOREDO��H�QmR�ORFDO��YRFr�

SRGH�VHJXLU�D�GHFODUDomR�GD�YDULiYHO�FRP�XPD�IXQomR�

« INPUT ("INSIRA UM NÚMERO","")  NUM1;

OBJ→(NUM1) �NUM1 »
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Manipulando dados
(VWD�VHomR�GHVFUHYH�EUHYHPHQWH�FRPR�YRFr�SRGH�IRUQHFHU�GDGRV�D�VHXV�
SURJUDPDV�H�FRPR�SRGH�REWHU�RV�GDGRV�GH�VDtGD�JHUDGRV�SHORV�VHXV�
SURJUDPDV�

Dados de entrada

9RFr�SRGH�XWLOL]DU�XP�GRV�VHJXLQWHV�PpWRGRV�SDUD�HVSHFLILFDU�RV�GDGRV�
TXH�GHVHMD�TXH�R�VHX�SURJUDPD�XWLOL]H�

� FRPR�DUJXPHQWRV�TXDQGR�YRFr�H[HFXWD�R�SURJUDPD

� FRPR�YDULiYHLV�TXH�YRFr�FULD�QD�PHPyULD�DQWHV�GH�H[HFXWDU�R�
SURJUDPD

� SHGLQGR�D�HQWUDGD�GXUDQWH�D�H[HFXomR�GR�SURJUDPD��

¥ 9HMD�7DEHOD���§8VDQGR�IXQo}HV�TXH�H[LJHP�DUJXPHQWRV�¨�QD�SiJLQD���
SDUD�REWHU�XP�H[HPSOR�GH�FRPR�XVDU�D�IXQomR�,1387�SDUD�VROLFLWDU�
GDGRV��

¥ 4XDQGR�YRFr�XVD�XPD�IXQomR�FRPR�,1387�SDUD�UHXQLU�GDGRV�
QXPpULFRV�HQTXDQWR�R�SURJUDPD�p�H[HFXWDGR��RV�GDGRV�VmR�
UHWRUQDGRV�FRPR�XPD�FDGHLD��9RFr�SUHFLVD�FRQYHUWr�ORV�HP�XP�
Q~PHUR�XVDQGR�XPD�IXQomR��FRPR�2%-→�

Dados de saída

2V�GDGRV�UHVXOWDQWHV�GR�PRGR�DOJpEULFR�VmR�JUDYDGRV�QR�KLVWyULFR��
2EVHUYH�RV�VHJXLQWHV�SRQWRV�HP�UHODomR�j�VDtGD�

� 4XDQGR�R�SURJUDPD�WHUPLQD��R�KLVWyULFR�H[LEH�DSHQDV�D�~OWLPD�VDtGD��
,VWR�p�PRVWUDGR�QR�QtYHO����3DUD�PDQWHU�DV�VDtGDV�FULDGDV�GXUDQWH�R�
SURFHVVDPHQWR��YRFr�SRGH�JUDYDU�D�VDtGD�HP�XPD�YDULiYHO�JOREDO�RX�
HP�YDULiYHLV�GXUDQWH�D�H[HFXomR�GR�SURJUDPD��(VWH�PpWRGR�RIHUHFH�D�
YRFr�IOH[LELOLGDGH�SDUD�IRUPDWDU�D�VDtGD�H�DGLFLRQDU�FRPHQWiULRV�SDUD�
DXPHQWDU�D�FODUH]D�

� $OJXPDV�IXQo}HV�UHWRUQDP�GLYHUVRV�YDORUHV��3DUD�HVWDV�IXQo}HV��RV�
YDORUHV�VmR�JUDYDGRV�HP�XPD�OLVWD��$�PHQRV�TXH�YRFr�UHJLVWUH�D�VDtGD�
HP�XPD�YDULiYHO��D�OLVWD�DSDUHFH�QR�KLVWyULFR�
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Como flui um programa
2V�SURJUDPDV�GD�+3���*�WrP�XP�SRQWR�GH�HQWUDGD¦QR�LQtFLR�GR�
SURJUDPD¦�H�XP�SRQWR�GH�VDtGD¦QR�ILQDO�GR�SURJUDPD��1mR�Ki�FRPDQGR�
FRPR�*272�TXH�YRFr�SRVVD�XVDU�SDUD�LU�SDUD�RXWUR�SRQWR�GR�SURJUDPD��
(P�XP�SURJUDPD��YRFr�XVD�DV�HVWUXWXUDV�GH�ORRS�H�VDOWR�FRPR�IF THEN 
SDUD�FRQWURODU�D�RUGHP�GDV�RSHUDo}HV��9HMD�¨(VWUXWXUDV�FRQGLFLRQDLV�H�GH�
ORRS¨�QD�SiJLQD�������SDUD�REWHU�GHWDOKHV�

9RFr�SRGH�H[HFXWDU�RXWURV�SURJUDPDV�GHQWUR�GRV�VHXV�SURJUDPDV��'HVWD�
IRUPD��p�SRVVtYHO�FULDU�SURJUDPDV�PRGXODUHV��3RU�H[HPSOR��YRFr�SRGHULD�
FULDU�WUrV�SURJUDPDV�FRP�WUrV�FRPSRQHQWHV�LQGLYLGXDLV�FKDPDGRV�,1387��
352&(66,1*�H�287387��9RFr�SRGHULD�FULDU�XP�SURJUDPD�PHVWUH�SDUD�
H[HFXWDU�FDGD�XP�GHVVHV�FRPSRQHQWHV�VHSDUDGDPHQWH��GD�VHJXLQWH�
IRUPD�

« INPUT PROCESSING OUTPUT »

Procedimentos embutidos

6H�XWLOL]DU�YDULiYHLV�ORFDLV�SDUD�UHXQLU�DUJXPHQWRV�GH�HQWUDGD��YRFr�
SUHFLVD�XVDU�SURFHGLPHQWRV�HPEXWLGRV�VH�TXLVHU�H[HFXWDU�VDOWRV�H�ORRSV��
7DPEpP�p�SRVVtYHO�H[HFXWDU�VDOWRV�H�ORRSV�GH�GHQWUR�GH�XP�REMHWR�
DOJpEULFR�

3DUD�LQVHULU�XP�QRYR�SURFHGLPHQWR�HPEXWLGR�QR�VHX�FyGLJR��SUHVVLRQH�
>��SDUD�LQVHULU�RV�GHOLPLWDGRUHV��,QVLUD�R�FyGLJR�GH�SURFHGLPHQWR�
HQWUH�RV�GHOLPLWDGRUHV�

3RU�H[HPSOR��QR�VHJXLQWH�VHJPHQWR�GH�SURJUDPDomR��RV�DUJXPHQWRV�GH�
HQWUDGD�VmR�DWULEXtGRV�jV�YDULiYHLV�$�H�%��2�REMHWR�DOJpEULFR��XP�FiOFXOR�
TXH�VRPD�DV�YDULiYHLV��SUHFLVD�VHU�LQVHULGR�HQWUH�DSyVWURIHV�
LPHGLDWDPHQWH�DSyV�D�GHILQLomR�GD�YDULiYHO�ORFDO��(VWH�H[HPSOR�UHWRUQD�D�
VRPD�GH�$�H�%�GR�KLVWyULFR�

«�→�A B 'A+B' »

1R�VHJPHQWR�GH�SURJUDPDomR�D�VHJXLU��YRFr�XWLOL]D�XP�SURFHGLPHQWR�
HPEXWLGR�YLVWR�TXH�R�SURFHVVDPHQWR�HQYROYH�PDLV�GR�TXH�XP�VLPSOHV�
FiOFXOR��(VWH�H[HPSOR�FRPSDUD�$�H�%��H�H[HFXWD�FiOFXORV�EDVHDGRV�QD�
FRPSDUDomR��2V�UHVXOWDGRV�GRV�FiOFXORV�VmR�DUPD]HQDGRV�HP�YDULiYHLV�
JOREDLV�&�H�'�
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« → A B

« IF A>B

THEN A-B� �C; A^2-B^2 � �D

ELSE B-A �  C

END

»

»

Trabalhando com variáveis
9RFr�XVD�YDULiYHLV�SDUD�PDQWHU�RV�GDGRV�GHQWUR�GH�VHXV�SURJUDPDV��
([LVWHP�GRLV�WLSRV�GH�YDULiYHLV�QR�DPELHQWH�GH�SURJUDPDomR�GD�+3���*��

� 9RFr�FULD�YDULiYHLV�ORFDLV�QR�VHX�SURJUDPD��3RU�H[HPSOR��DV�YDULiYHLV�
ORFDLV�PDQWrP�RV�YDORUHV�GHILQLGRV�SHORV�DUJXPHQWRV�TXH�YRFr�XWLOL]D�
TXDQGR�FKDPD�R�SURJUDPD��

8P�SURJUDPD�Vy�SRGH�DFHVVDU�XPD�YDULiYHO�ORFDO�GR�SURFHGLPHQWR�
HPEXWLGR�RQGH�HOH�IRL�FULDGR�H�GH�TXDOTXHU�SURFHGLPHQWR�HPEXWLGR�
TXH�HOH�FRQWHQKD��

� 9RFr�SRGH�FULDU�YDULiYHLV�JOREDLV�HP�XP�SURJUDPD�RX�SRGH�XVDU�DV�
YDULiYHLV�JOREDLV�H[LVWHQWHV��9HMD�R�FDStWXOR����§$UPD]HQDQGR�REMHWRV¨�
SDUD�REWHU�GHWDOKHV�VREUH�FRPR�FULDU�YDULiYHLV�JOREDLV��2EVHUYH�RV�
SRQWRV�D�VHJXLU�

¥ $V�YDULiYHLV�JOREDLV�HVWmR�GLVSRQtYHLV�GHQWUR�GH�XP�SURJUDPD��

¥ 3DUD�UHPRYHU�XPD�YDULiYHO�JOREDO�XVDQGR�R�FyGLJR��XVH�R�FRPDQGR�
385*(�

¥ 6H�YRFr�XVDU�YDULiYHLV�JOREDLV�QR�VHX�SURJUDPD��HODV�GHYHP�HVWDU�
ORFDOL]DGDV�QR�PHVPR�GLUHWyULR��RX�HP�XP�GLUHWyULR�VXSHULRU��TXH�R�
SURJUDPD�

1RWH�TXH�HP�XP�SURFHGLPHQWR�HPEXWLGR��p�SUHFLVR�XVDU���SDUD�
VHSDUDU�FiOFXORV��3DUD�LQVHULU�XP�FDUDFWHUH����SUHVVLRQH�H�
PDQWHQKD�SUHVVLRQDGR�>�HQTXDQWR�SUHVVLRQD�F�
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Usando variáveis locais

+i�DOJXPDV�UHVWULo}HV�QDV�YDULiYHLV�ORFDLV�TXH�SUHFLVDP�VHU�FRQKHFLGDV��
(ODV�VmR�DV�VHJXLQWHV�

� ,PHGLDWDPHQWH�DSyV�XPD�GHFODUDomR�YDULiYHO�ORFDO��R�FyGLJR�GR�
SURJUDPD�GHYH�FRQWHU�

¥ XP�FiOFXOR�DOJpEULFR�HQWUH�DSyVWURIHV

¥ XP�SURFHGLPHQWR�HPEXWLGR�HQWUH�« » �

� 8PD�YDULiYHO�ORFDO�HVWi�GLVSRQtYHO�QR�SURFHGLPHQWR�HPEXWLGR�RQGH�HOD�
IRL�FULDGD�H�HP�WRGRV�RV�SURFHGLPHQWRV�HPEXWLGRV�TXH�HOD�FRQWpP�

� 9RFr�SRGH�FULDU�XPD�YDULiYHO�ORFDO�FRP�R�PHVPR�QRPH�GH�XPD�
YDULiYHO�JOREDO�H[LVWHQWH��RX�VHMD��XPD�YDULiYHO�QR�PHVPR�GLUHWyULR�RX�
HP�XP�GLUHWyULR�VXSHULRU�GR�SURJUDPD���2V�FRPDQGRV�TXH�XWLOL]DP�R�
QRPH�GD�YDULiYHO�XWLOL]DUmR�R�YDORU�GD�YDULiYHO�ORFDO��HP�YH]�GR�YDORU�
YDULiYHO�JOREDO�

Definindo variáveis

(P�JHUDO��DV�YDULiYHLV�VmR�GHILQLGDV�FRP�HQWUDGDV�RX�FRP�UHVXOWDGRV�GH�
SURFHVVRV�H�FiOFXORV�TXH�R�VHX�SURJUDPD�H[HFXWD��e�SRVVtYHO�XVDU�
YDULiYHLV�ORFDLV�SDUD�DUPD]HQDU�UHVXOWDGRV�LQWHUPHGLiULRV�TXH�YRFr�GHVHMD�
UHXWLOL]DU�QRV�SURFHGLPHQWRV�HPEXWLGRV�VXEVHT�HQWHV�GHQWUR�GR�VHX�
SURJUDPD��8VH�YDULiYHLV�JOREDLV�SDUD�DUPD]HQDU�GDGRV�SDUD�DFHVVR�PDLV�
YDVWR��

Definir variáveis locais para manter os argumentos de entrada

�� 1D�OLQKD�GH�FRPDQGR��SRVLFLRQH�R�FXUVRU�LPHGLDWDPHQWH�j�GLUHLWD�GR�
VtPEROR�«�GH�DEHUWXUD�

�� 3UHVVLRQH�>L�SDUD�LQVHULU�R�VtPEROR�→�

�� ,QVLUD�XP�QRPH�GH�YDULiYHO�ORFDO�SDUD�FDGD�DUJXPHQWR�GH�HQWUDGD�
XWLOL]DGR�SHOR�VHX�SURJUDPD��VHSDUDQGR�FDGD�XP�SRU�F��

3RU�H[HPSOR��VH�R�VHX�SURJUDPD�XVDU�GRLV�DUJXPHQWRV�H�YRFr�TXLVHU�
GHILQLU�R�YDORU�GHVVHV�DUJXPHQWRV�SDUD�DV�YDULiYHLV�ORFDLV�$�H�%��R�LQtFLR�
GR�SURJUDPD�VHULD�R�VHJXLQWH�

>�>L`$F`%

«�→�A B



Página 10-10 Introdução à Programação

in
tr

od
uç

ão
 à

 P
ro

gr
am

aç
ão

Definindo uma variável local para um valor

$SyV�R�YDORU��SUHVVLRQH�>L�SDUD�LQVHULU�R�VtPEROR���H�LQVLUD�R�QRPH�GD�
YDULiYHO�ORFDO�

3RU�H[HPSOR��SDUD�GHILQLU�D�YDULiYHO�ORFDO�*�FRPR�������D�DFHOHUDomR�GD�
JUDYLGDGH��YRFr�FULD�D�YDULiYHO�D�VHJXLU�

>� ����>L`*

« 9,81 →�G »

2�H[HPSOR�D�VHJXLU�

� DFHLWD�XP�DUJXPHQWR�GH�HQWUDGD

� FULD�D�YDULiYHO�ORFDO�*

� PXOWLSOLFD�D�SHOR�DUJXPHQWR�H�FRORFD�R�UHVXOWDGR�QR�KLVWyULFR��

«�→�A

�« 9,81 →�G

��« A*G »

�»

»

1R�H[HPSOR�VHJXLQWH��R�FiOFXOR A*G �QmR�UHFRQKHFH�D�YDULiYHO�ORFDO�*�
FRPR�������Mi�TXH�HOH�VH�HQFRQWUD�QR�H[WHULRU�GR�SURFHGLPHQWR�HPEXWLGR�
RQGH�D�YDULiYHO�IRL�GHFODUDGD��2�FiOFXOR�A+G�UHFRQKHFH�*�FRPR�����

«�→�A

�« 9,81 �→�G 'A+G' »

A*G

»

Definindo uma variável local para o resultado de um 
cálculo

2�VHJPHQWR�GH�SURJUDPD�D�VHJXLU�GHPRQVWUD�FRPR�GHILQLU�XPD�YDULiYHO�
ORFDO�SDUD�R�UHVXOWDGR�GH�XP�FiOFXOR�H�SDUD�XVDU�R�UHVXOWDGR�HP�XP�
FiOFXOR�VXEVHT�HQWH��2�SURJUDPD�DFHLWD�GRLV�DUJXPHQWRV�GH�HQWUDGD�H�RV�
XWLOL]D�QHVWHV�FiOFXORV�
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�� 1D�OLQKD�GH�FRPDQGR��LQVLUD�RV�GHOLPLWDGRUHV�GH�SURJUDPD�H�HVSHFL�
ILTXH�DV�YDULiYHLV�ORFDLV�SDUD�PDQWHU�RV�DUJXPHQWRV�GH�HQWUDGD�

>�>L`$F`%F

«�→�A B

»

�� ,QLFLH�XP�QRYR�SURFHGLPHQWR�HPEXWLGR�H�GHILQD�R�FiOFXOR�LQLFLDO��

>�`$=`%

«�→�A B

« A+B

»

»

�� $UPD]HQH�RV�UHVXOWDGRV�GR�FiOFXOR�QD�YDULiYHO�ORFDO�&��

>L`&

«�→�A B

« A+B → C

»

»

�� $EUD�XP�QRYR�SURFHGLPHQWR�HPEXWLGR�H�LQVLUD�XP�FiOFXOR�TXH�XVD�R�
UHVXOWDGR�GR�FiOFXOR�LQLFLDO�

>�`&=r<_`$-`%

>L`&

«�→�A B

« A+B → C

« C+ (A-B)

»

»

»
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Usando variáveis globais

9RFr�SRGH�XVDU�YDULiYHLV�JOREDLV�H[LVWHQWHV�QRV�VHXV�SURJUDPDV��$V�
YDULiYHLV�JOREDLV�VmR�GLIHUHQWHV�GDV�YDULiYHLV�ORFDLV�GDV�VHJXLQWHV�IRUPDV�

� 9DULiYHLV�JOREDLV�HVWmR�GLVSRQtYHLV�QR�SURJUDPD�LQWHLUR��LQGHSHQGHQWH�
GRV�SURFHGLPHQWRV�HPEXWLGRV�

� $R�FRQWUiULR�GDV�YDULiYHLV�ORFDLV��YRFr�SRGH�FULDU�PDLV�GR�TXH�XPD�
YDULiYHO�JOREDO�HP�XP�SURFHGLPHQWR�HPEXWLGR�

'HQWUR�GH�XP�SURJUDPD��YRFr�XVD�D�WHFOD�k�SDUD�GHILQLU�XPD�YDULiYHO�
JOREDO��$�WHFOD�k JHUD�XP�VtPEROR� �QD�OLQKD�GH�FRPDQGR��

Exemplo

2�SURJUDPD�D�VHJXLU�GHPRQVWUD�R�XVR�GH�XPD�YDULiYHO�JOREDO�SDUD�PDQWHU�
RV�GDGRV�TXH�XP�SURJUDPD�XVD�H�SDUD�PDQWHU�D�VDtGD�TXH�HOH�JHUD��(OH�
H[HFXWD�DV�VHJXLQWHV�WDUHIDV�

� (OH�DFHLWD�XP�DUJXPHQWR�GH�HQWUDGD�H�FDOFXOD�R�SHUFHQWXDO�GH�XP�YDORU�
QD�YDULiYHO�JOREDO�§727/¨��9RFr�FULD�727/�DQWHV�GH�H[HFXWDU�R�
SURJUDPD�

� (OH�DUPD]HQD�R�UHVXOWDGR�HP�RXWUD�YDULiYHO�JOREDO��§5(6/7�¨�

� (OH�FRQYHUWH�R�UHVXOWDGR�QXPpULFR�HP�XPD�FDGHLD�H�DGLFLRQD�§�¨�SDUD�
IDFLOLWDU�D�OHLWXUD�

3DUD�FULDU�R�SURJUDPD��IDoD�R�VHJXLQWH�

�� ,QVLUD�RV�GHOLPLWDGRUHV�GH�SURJUDPD�QD�OLQKD�GH�FRPDQGRV�H�GHILQD�D�
YDULiYHO�GH�HQWUDGD�

>�>L`$

«�→�A 

»

�� &ULH�XP�QRYR�SURFHGLPHQWR�HPEXWLGR�

>�

«�→�A 

«

»

»
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�� ,QVLUD�R�FiOFXOR�GH�SHUFHQWDJHP�

<_`$z``727/`}����

«�→�A 

« (A/TOTL)*100

»

»

�� $UPD]HQH�RV�UHVXOWDGRV�QD�YDULiYHO�JOREDO�§5(6/7�¨��2EVHUYH�TXH��
DSyV�R�FiOFXOR��YRFr�SUHFLVD�LQVHULU�XP���SDUD�GHOLPLWDU�RV�FRPDQGRV�
DOJpEULFRV��PDQWHQKD�>�SUHVVLRQDGD�HQTXDQWR�SUHVVLRQD�F��

k``5(6/7�`>F

«�→�A 

« (A/TOTL)*100 � �RESLT1;

»

»

�� $FUHVFHQWH�§�¨�H�VDOYH�D�FDGHLD�UHVXOWDQWH�QRYDPHQWH�HP�5(6/7���
2EVHUYH�R�VHJXLQWH�

� 3DUD�LQVHULU�R�VtPEROR����XVH�D�IHUUDPHQWD�&KDUDFWHUV��&DUDFWHUHV��
�>ô��RX�SUHVVLRQH�`<��

� 4XDQGR�YRFr�DGLFLRQD�XPD�FDGHLD�D�XP�Q~PHUR��R�YDORU�UHVXOWDQWH�
p�XPD�FDGHLD��9RFr�QmR�SUHFLVD�FRQYHUWHU�R�Q~PHUR�

``5(6/7�`=KF>ô�\}k``

5(6/7�

«�→�A 

« (A/TOTL)*100 � �RESLT1 ; 

RESLT1+" %" � �RESLT1

»

»

$QWHV�GH�H[HFXWDU�HVWH�SURJUDPD��FULH�XPD�YDULiYHO�JOREDO�FKDPDGD�
§727/¨�H�DWULEXD�XP�Q~PHUR�D�HOD�
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Loops e saltos
(VWD�VHomR�LQWURGX]�R�XVR�FRQGLFLRQDO�GH�ORRSV�H�VDOWRV�HP�XP�SURJUDPD��
(VWUXWXUDV�FRQGLFLRQDLV�DYDOLDP���FRPR�IDOVR�H�TXDOTXHU�RXWUR�YDORU�FRPR�
YHUGDGHLUR��

Funções de comparação

$�+3���*�RIHUHFH�IXQo}HV�GH�FRPSDUDomR�TXH�YRFr�XWLOL]D�HP�FRQMXQWR�
FRP�HVWUXWXUDV�FRQGLFLRQDLV�H�GH�ORRS��$FHVVH�DV�QR�PHQX�3URJUDPPLQJ�
7HVW��3RU�H[HPSOR��SDUD�WHVWDU�$�HP�UHODomR�j�%��XVH�R�VHJXLQWH�

A==B 9HUGDGHLUR�VH�$�IRU�LJXDO�D�%�

A≠B 9HUGDGHLUR�VH�$�IRU�GLIHUHQWH�GH�%�

A<B 9HUGDGHLUR�VH�$�IRU�PHQRU�GR�TXH�%�

A>B 9HUGDGHLUR�VH�$�IRU�PDLRU�GR�TXH�%�

A≤B 9HUGDGHLUR�VH�$�IRU�PHQRU�RX�LJXDO�D�%�

A≥B 9HUGDGHLUR�VH�$�IRU�PDLRU�RX�LJXDO�D�%�

SAME(A,B) 9HUGDGHLUR�VH�$�IRU�H[DWDPHQWH�R�PHVPR�REMHWR�TXH�%�

Estruturas condicionais e de loop

2V�FRPDQGRV�FRQGLFLRQDLV�H�GH�ORRS�HVWmR�GLVSRQtYHLV�

� ,)�FRPSDUDomR�7+(1�FyGLJR�(1'

6H�D�FRPSDUDomR�IRU�YHUGDGHLUD��LVWR�p��R�YDORU�IRU�GLIHUHQWH�GH�]HUR��
H[HFXWH�R�FyGLJR��

� ,)�FRPSDUDomR�7+(1�FyGLJR���(/6(�FyGLJR���(1'

6H�FRPSDUDomR�IRU�YHUGDGHLUD��FyGLJR���p�H[HFXWDGR��6H�D�FRPSDUDomR�
IRU�IDOVD��R�FyGLJR���p�H[HFXWDGR��

� &$6(�H[SUHVVmR���7+(1�FyGLJR���(1'
H[SUHVVmR���7+(1�FyGLJR���(1'
�����
H[SUHVVmR�Q�7+(1�FyGLJR�Q�(1'
(1'

([HFXWD�R�FyGLJR�TXH�FRUUHVSRQGH�j�SULPHLUD�H[SUHVVmR�QD�HVWUXWXUD�
TXH�p�FDOFXODGD�FRPR�YHUGDGHLUD��
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� 67$57��LQtFLR��ILP��FyGLJR�1(;7

([HFXWD�R�FyGLJR��LQFUHPHQWD�R�LQtFLR��5HSHWH�DWp�LQtFLR�!�ILP��2�
FyGLJR�p�VHPSUH�H[HFXWDGR��SHOR�PHQRV��XPD�YH]�

� 67$57��LQtFLR��ILP��FyGLJR�67(3��LQFU�

([HFXWD�R�FyGLJR��LQFUHPHQWD�R�LQtFLR�SHOR�Q~PHUR�HVSHFLILFDGR�SRU�
LQFU���LQFU�SRGH�VHU�XPD�H[SUHVVmR���5HSHWH�DWp�LQtFLR�!�ILP��2�
FyGLJR�p�VHPSUH�H[HFXWDGR�DSHQDV�XPD�YH]�

� )25��YDU��LQtFLR��ILP��FyGLJR�1(;7

([HFXWD�R�FyGLJR��GHILQH�YDU�LJXDO�D�LQtFLR��,QFUHPHQWD�YDU�H�UHSHWH�
DWp�YDU�!�ILP��,VWR�p�VHPHOKDQWH�D�67$57��1(;7��H[FHWR�SRUTXH�
YRFr�XVD�YDU�QR�VHX�FyGLJR�

� )25��YDU��VWDUW��HQG��FRGH�67(3��LQFU�

([HFXWD�R�FyGLJR��LQFUHPHQWD�YDU�SHOR�Q~PHUR�HVSHFLILFDGR�SRU�LQFU��
�LQFU�SRGH�VHU�XPD�H[SUHVVmR���5HSHWH�DWp�LQtFLR�!�ILP��,VWR�p�
VHPHOKDQWH�D�67$57���67(3��H[FHWR�SRUTXH�YRFr�SRGH�XVDU�D�YDU�QR�
VHX�FyGLJR�

� '2�FyGLJR�817,/�FRPSDUDomR�(1'

([HFXWD�R�FyGLJR��GHSRLV�WHVWD�SDUD�YHU�VH�D�FRPSDUDomR�UHVXOWD�HP�
YHUGDGH��&DVR�FRQWUiULR��WHUPLQD��5HSHWH�FyGLJR�VH�QmR�IRU�YHUGDGH��2�
FyGLJR�p�VHPSUH�H[HFXWDGR�SHOR�PHQRV�XPD�YH]�

� :+,/(�FRPSDUDomR�5(3($7�FyGLJR�(1'

9HULILFD�VH�D�FRPSDUDomR�UHVXOWD�HP�YHUGDGHLUR��([HFXWD�R�FyGLJR�VH�R�
UHVXOWDGR�IRU�YHUGDGHLUR��5HSHWH�DWp�R�WHVWH�UHWRUQDU�IDOVR��e�
VHPHOKDQWH�D�'2��817,/��H[FHWR�SRUTXH�R�FyGLJR�QmR�p�H[HFXWDGR�
VH�R�UHVXOWDGR�GD�FRPSDUDomR�IRU�IDOVR�QD�SULPHLUD�YH]�

Exemplo

2�H[HPSOR�D�VHJXLU�SURFHVVD�XPD�OLVWD�GH�YDORUHV�QXPpULFRV�DUPD]HQDGRV�
HP�XPD�YDULiYHO�FKDPDGD�0$5.6��(OD�ID]�R�VHJXLQWH�

� 'HWHUPLQD�R�Q~PHUR�GH�HOHPHQWRV�QD�OLVWD�

� 3DUD�FDGD�HOHPHQWR�QD�OLVWD��R�SURJUDPD�FRPSDUD�R�HOHPHQWR�DR�YDORU�
GH�SDVVDJHP�

D� VH�R�HOHPHQWR�IRU�PDLRU�RX�LJXDO�DR�YDORU�GH�SDVVDJHP��LQVLUD�
§3DVVD¨�DSyV�R�YDORU�

E� 6H�R�HOHPHQWR�IRU�PHQRU�GR�TXH�R�YDORU�GH�SDVVDJHP��LQVLUD�§)DOKD¨�
�IDOKD��DSyV�R�YDORU��,VWR�FRQYHUWHUi�R�YDORU�HP�XPD�FDGHLD�

� 6XEVWLWXL�R�YDORU�RULJLQDO�SHOD�FDGHLD�
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« @ Variável local S é usada

@ para armazenar o número do incremento. 

@ Incremento de 1 ao tamanho da lista.

FOR(S,1,SIZE(PONTOS))

@ Extrai o elemento da lista

  GET(PONTOS,S) →�E

@ Compara-o ao valor de passagem, corrige e

@ substitui pelo novo valor.

« IF E ≥50 THEN

E+" Passa" � �E

ELSE

E+" Falha" � �E

END ;

REPL(PONTOS,S,{E}) MARKS

» ;

NEXT 

»

Capturando erros
3RU�GHIDXOW��RV�SURJUDPDV�SDUDP�TXDQGR�HQFRQWUDP�XP�HUUR��6H�YRFr�
TXLVHU�TXH�VHo}HV�GR�VHX�SURJUDPD�WUDWHP�RV�HUURV��HP�YH]�GH�
LQWHUURPSHUHP�R�SURJUDPD��p�SUHFLVR�LQFOXLU�HVWDV�VHo}HV�HP�HVWUXWXUDV�
GH�FDSWXUD�GH�HUURV��'HVWD�IRUPD��YRFr�SRGH�HVSHFLILFDU�Do}HV�D�VHUHP�
WRPDGDV�TXDQGR�R�SURJUDPD�HQFRQWUDU�HUURV��HP�YH]�GH�SDUDU�R�SURJUDPD��
$V�VHJXLQWHV�HVWUXWXUDV�GH�FDSWXUD�GH�HUURV�HVWmR�GLVSRQtYHLV�

� ,)(55�FyGLJR�7+(1�FyGLJR�GH�HUUR�(1'

6H�R�SURJUDPD�HQFRQWUDU�XP�HUUR�HQTXDQWR�HVWLYHU�H[HFXWDQGR�R�
FyGLJR��R�UHVWDQWH�GR�FyGLJR�p�LJQRUDGR�H�R�FyGLJR�GH�HUUR�QmR�p�
H[HFXWDGR�

� ,)(55�FyGLJR�7+(1�FyGLJR�GH�HUUR�(/6(�VHP�FyGLJR�GH�HUUR�(1'

6H�R�SURJUDPD�HQFRQWUDU�XP�HUUR�HQTXDQWR�H[HFXWD�R�FyGLJR��R�FyGLJR�
UHVWDQWH�p�LJQRUDGR�H�R�FyGLJR�GH�HUUR�p�H[HFXWDGR��6H�QHQKXP�HUUR�
IRU�HQFRQWUDGR�QR�FyGLJR��R�VHP�FyGLJR�GH�HUUR�p�H[HFXWDGR�
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Exemplo

2�H[HPSOR�D�VHJXLU�FULD�D�OLVWD�GH�PDUFDV�XWLOL]DGDV�QR�H[HPSOR�DQWHULRU��
6H�IRU�LQVHULGR�XP�YDORU�QmR�QXPpULFR��R�SURJUDPD�IRUQHFH�XPD�
PHQVDJHP�GH�HUUR��2�SURJUDPD�H[HFXWD�R�VHJXLQWH�

� (VWDEHOHFH�XP�ORRS�SDUD�UHFROKHU����YDORUHV�

� 6ROLFLWD�TXH�XP�YDORU�VHMD�IRUQHFLGR�

� 7HVWD�D�HQWUDGD�SDUD�YHULILFDU�VH�p�XP�Q~PHUR��

� 6H�D�WHQWDWLYD�JHUDU�XP�HUUR��HVWH�HUUR�VHUi�FDSWXUDGR�H�XPD�PHQVDJHP�
GH�HUUR�VHUi�H[LELGD�SDUD�VROLFLWDU�XP�YDORU�QXPpULFR�

« 

@ Define o modo numérico para que uma captura de 

erros funcione

SF(-3) ;

@ Crie uma lista vazia

{} MARKS ;

@ Define loop para 20 entradas.

WHILE SIZE(PONTOS)<20 REPEAT

@ Inicia a rotina de verificação de erros.

IFERR INPUT("Insira um número","") →�N

@ Tenta converter a entrada em um número.

@ Isto gera um erro se não for numérico

« OBJ →(N)+1-1 �→�N

@ Se não houver erro, anexe a entrada à lista.

« MARKS+N� �MARKS ;

»

»

THEN 

@Isto aparece se a entrada não for numérica.

MSGBOX("ENTRADA INVÁLIDA, TENTE DE NOVO")

END ;

END

»



Conectando à Outra Calculadora Página A-1

C
onectando à O

utra C
alculadora

Apêndice A

Conectando à Outra Calculadora

Índice

7UDQVIHULQGR�REMHWRV�HQWUH�FDOFXODGRUDV ������������������������� $��

7UDQVIHULQGR�GDGRV�HQWUH�GXDV�+3 ��*V�������������������������� $��

7UDQVIHULQGR�REMHWRV�SDUD�RX�GH�XPD�+3��� ������������������� $��

Introdução
(VWH�DSrQGLFH�GHVFUHYH�FRPR�XWLOL]DU�R�FDER�VHULDO�TXH�DFRPSDQKD�D�
+3 ��*�SDUD�VH�FRQHFWDU�j�RXWUD�FDOFXODGRUD��&RQHFWH�D�RXWUD�FDOFXODGRUD�
TXDQGR�TXLVHU�WURFDU�REMHWRV¦SRU�H[HPSOR��SURJUDPDV�RX�GDGRV¦�HQWUH�
FDOFXODGRUDV��

3DUD�WUDQVIHULU�GDGRV�RX�SURJUDPDV�HQWUH�D�VXD�FDOFXODGRUD�H�R�VHX�3&��
YRFr�SUHFLVD�DGTXLULU�XP�+HZOHWW�3DFNDUG�&RQQHFWLYLW\�.LW��.LW�GH�
&RQHFWLYLGDGH�+HZOHWW�3DFNDUG���7DPEpP�p�SRVVtYHO�XVDU�XP�NLW�GH�
FRQHFWLYLGDGH�SDUD�FDUUHJDU�QRYDV�YHUV}HV�GR�VRIWZDUH�GD�FDOFXODGRUD�

Transferindo objetos entre calculadoras
9RFr�SRGH�WUDQVIHULU�REMHWRV�LVRODGRV�HQWUH�FDOFXODGRUDV�RX�HQYLDU�YiULRV�
REMHWRV�H�GLUHWyULRV��

� 8VH�R�)LOH�0DQDJHU�SDUD�VHOHFLRQDU�RV�REMHWRV�D�VHUHP�WUDQVIHULGRV�
HQWUH�DV�FDOFXODGRUDV��

� 8VH�R�FDER�VHULDO�TXH�DFRPSDQKD�D�+3���*�SDUD�FRQHFWDU�DV�
FDOFXODGRUDV�H�WUDQVIHULU�REMHWRV�HQWUH�HODV��
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Transferindo dados entre duas HP 49Gs
�� *DUDQWD�TXH�DV�FDOFXODGRUDV�HVWHMDP�FRQHFWDGDV�FRUUHWDPHQWH��

�� 1D�FDOFXODGRUD�TXH�HQYLD��QDYHJXH�SDUD�R�GLUHWyULR�TXH�FRQWpP�RV�
REMHWRV�D�HQYLDU�H��QD�FDOFXODGRUD�UHFHSWRUD��QDYHJXH�SDUD�R�GLUHWyULR�
RQGH�YRFr�TXHU�DUPD]HQDU�RV�REMHWRV�UHFHELGRV�

�� 1DV�GXDV�FDOFXODGRUDV��SUHVVLRQH�g�H��HP�VHJXLGD����H�\�SDUD�
VHOHFLRQDU�,�2�)81&7,216��)81d¢(6�'(�(�6��

�� 1D�FDOFXODGRUD�UHFHSWRUD��SUHVVLRQH���H�GHSRLV�\�SDUD�VHOHFLRQDU�
*(7�)520�+3 ����5(&(%(5�'(�+3������$�FDOFXODGRUD�UHFHSWRUD�FRQHFWD�
VH�j�FDOFXODGRUD�UHPHWHQWH�

�� 1D�FDOFXODGRUD�UHPHWHQWH�

D� 3UHVVLRQH�\�SDUD�VHOHFLRQDU�6(1'�72�+3�����2�HQYLR�SDUD�R�
IRUPXOiULR�GH�HQWUDGD�+3����p�H[LELGR��

E� 3UHVVLRQH�&+226�SDUD�H[LELU�RV�REMHWRV�QR�GLUHWyULR�DWXDO�

F� 8VH�DV�WHFODV�GH�VHWD�SDUD�GHVWDFDU�R�REMHWR�D�HQYLDU�H�SUHVVLRQH�
&+(&.�SDUD�VHOHFLRQi�OR��5HSLWD�HVWH�SDVVR�SDUD�RXWURV�REMHWRV�TXH�
TXHLUD�HQYLDU�

G� 3UHVVLRQH�2.�SDUD�YROWDU�DR�IRUPXOiULR�GH�HQWUDGD�6HQG�WR�+3����

H� 3UHVVLRQH�6(1'��(19,$5���2V�REMHWRV�TXH�YRFr�VHOHFLRQRX�HVWmR�
WUDQVPLWLGRV�SDUD�UHFHEHU�D�FDOFXODGRUD�

Transferindo objetos para ou de uma HP 48
3DUD�WUDQVIHULU�REMHWRV�HQWUH�XPD�+3 ��*�H�XPD�FDOFXODGRUD�GD�VpULH�
+3 ����YRFr�SUHFLVD�XVDU�R�DGDSWDGRU�GH�FRQH[mR�TXH�p�IRUQHFLGR�FRP�D�
+3 ��*�

�� $MXVWH�R�DGDSWDGRU�D�XPD�H[WUHPLGDGH�GR�FDER�GH�FRQH[mR�

�� &RQHFWH�D�H[WUHPLGDGH�GR�DGDSWDGRU�GR�FDER�j�SRUWD�VHULDO�GD�+3����H�
D�RXWUD�H[WUHPLGDGH�j�SRUWD�VHULDO�GD�+3���*�

�� 1D�+3���*�H�QD�+3�����QDYHJXH�SDUD�R�GLUHWyULR�RQGH�YRFr�TXHU�HQYLDU�
RX�UHFHEHU�REMHWRV�

9RFr�Vy�SRGH�WUDQVIHULU�REMHWRV�TXH�WHQKD�FULDGR�HQWUH�D�+3 ��*�
H�VpULH�+3�����6H�YRFr�WHQWDU�WUDQVIHULU�RXWURV�REMHWRV��LVVR�SRGH�
FDXVDU�HUURV�
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�� 1D�+3���*�

D� 3UHVVLRQH�g�SDUD�H[LELU�DV�$SOLFDo}HV�QD�OLVWD�GH�RSo}HV�

E� 6HOHFLRQH�,�2�)81&7,216��)XQo}HV�GH�(�6��H�SUHVVLRQH�\�SDUD�
H[LELU�D�OLVWD�GH�RSo}HV�,�2�)XQFWLRQV��)XQo}HV�GH�(�6��

F� 6HOHFLRQH�75$16)(5�SDUD�H[LELU�R�
IRUPXOiULR�GH�HQWUDGD�7UDQVIHU�

�� 1D�+3����

D� 3UHVVLRQH�>1��>,�2@��SDUD�H[LELU�D�
OLVWD�GH�RSo}HV�,�2�)XQFWLRQV�

E� 6HOHFLRQH�75$16)(5�H�SUHVVLRQH�\�SDUD�H[LELU�R�IRUPXOiULR�GH�
HQWUDGD�7UDQVIHU�

�� 1DV�GXDV�FDOFXODGRUDV��HGLWH�RV�IRUPXOiULRV�GH�HQWUDGD�SDUD�JDUDQWLU�
TXH�D�RSomR�)07��VHMD�GHILQLGD�SDUD�$6&��$V�RXWUDV�GHILQLo}HV�QRV�GRLV�
IRUPXOiULRV�GHYHP�FRUUHVSRQGHU�

�� 1D�FDOFXODGRUD�UHPHWHQWH�

D� 3UHVVLRQH�&+226�H�VHOHFLRQH�/2&$/�9$56�SDUD�H[LELU�REMHWRV�QR�
GLUHWyULR�DWXDO�

E� 6HOHFLRQH�R�REMHWR�D�HQYLDU�H�SUHVVLRQH�\�SDUD�FRORFi�OR�QR�
FDPSR�1DPH��1RPH��

F� 3UHVVLRQH�6(1'�SDUD�HQYLDU�R�REMHWR�

�� 1D�FDOFXODGRUD�UHFHSWRUD��SUHVVLRQH�5(&9��2�REMHWR�p�HQYLDGR�GD�
FDOFXODGRUD�GH�HQYLR�SDUD�D�FDOFXODGRUD�UHFHSWRUD��(OH�DSDUHFH�QR�
GLUHWyULR�DWXDO�
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Introdução
(VWH�DSrQGLFH�FRQWpP�D�SULQFLSDO�PHQVDJHP�GH��HUUR�TXH�D�+3���*�SRGH�
JHUDU��$V�PHQVDJHQV�HVWmR�HP�RUGHP�DOIDEpWLFD�
�

0HQVDJHP 6LJQLILFDGR

$ODUP 2�DODUPH�QmR�IRL�UHFRQKHFLGR�

%DG�$UJXPHQW�7\SH 8P�RX�PDLV�DUJXPHQWRV�GH�XPD�RSH�
UDomR�HUDP�GH�WLSR�LQFRUUHWR�SDUD�D�RSHU�
DomR�

%DG��*XHVVHV $�V��HVWLPDWLYD�V��LQGLFDGD�V��SDUD�R�
VROXFLRQDGRU�GH�HTXDomR�HVWi�mR��IRUD�GR�
GRPtQLR�GD�HTXDomR�

&DQªW�(GLW�1XOO�&KDUDFWHU 7HQWDWLYD�GH�HGLWDU�XPD�FDGHLD�FRQWHQGR�
XP�FDUDFWHUH�FRP�FyGLJR���

&LUFXODU�5HIHUHQFH 7HQWDWLYD�GH�DUPD]HQDU�XPD�YDULiYHO�QHOD�
PHVPD�

'LUHFWRU\�1RW�$OORZHG 7HQWDWLYD�GH�XVDU�XP�GLUHWyULR�FRPR�
DUJXPHQWR�

'LUHFWRU\�5HFXUVLRQ 7HQWDWLYD�GH�DUPD]HQDU�XP�GLUHWyULR�QHOH�
PHVPR�

(4�,QYDOLG�)RU�0,1,7 $�YDULiYHO�(4�GHYH�FRQWHU��SHOR�PHQRV��
GXDV�HTXDo}HV�H�GXDV�YDULiYHLV�

+$/7�1RW�$OORZHG 8P�SURJUDPD�TXH�FRQWpP�R�FRPDQGR�
+$/7�IRL�H[HFXWDGR�HQTXDQWR�XP�DSOLFD�
WLYR�TXH�QmR�SHUPLWH�+$/7�HVWDYD�HP�
H[HFXomR��SRU�H[HPSOR��R�0DWUL[�:ULWHU�



Página B-2 Mensagens de Erro

M
en

sa
ge

ns
 d

e 
Er

ro

,QFRQVLVWHQW�8QLWV $�FRQYHUVmR�GH�XQLGDGHV�TXH�YRFr�HVWi�
WHQWDQGR�HIHWXDU�WHP�XQLGDGHV�LQFRP�
SDWtYHLV

,QILQLWH�5HVXOW 7HQWDWLYD�GH�FiOFXOR�TXH�JHUD�XP�
UHVXOWDGR�LQILQLWR��SRU�H[HPSOR������

,QVXIILFLHQW�0HPRU\ 1mR�H[LVWH�PHPyULD�GLVSRQtYHO�SDUD�FRP�
SOHWDU�D�RSHUDomR

,QVXIILFLHQW��Σ'DWD 8P�FRPDQGR�HVWDWtVWLFR�IRL�H[HFXWDGR�
TXDQGR�QmR�KDYLD�GDGRV�VXILFLHQWHV�HP��
Σ'$7�SDUD�FiOFXOR�

,QWHUUXSWHG ��IRL�SUHVVLRQDGR�HQTXDQWR�D�DSOL�
FDomR�GH�VROXomR�RX�R�GHWHUPLQDGRU�GH�
UDt]HV�HVWDYD�WUDEDOKDQGR�

,QYDOLG�$UUD\�(OHPHQW 7HQWDWLYD�GH�LQWURGX]LU�XP�REMHWR�GH�XP�
WLSR�LQFRPSDWtYHO�HP�XP�DUUDQMR�

,QYDOLG�&DUG�'DWD 9RFr�SUHFLVD�LQLFLDOL]DU�DV�SRUWDV�GD�FDO�
FXODGRUD��9HMD�D�SiJLQD�'���SDUD�
LQVWUXo}HV�

,QYDOLG�'LPHQVLRQ 2�DUJXPHQWR�GH�DUUDQMR�WHP�GLPHQV}HV�
LQYiOLGDV�

,QYDOLG�(4 $�YDULiYHO�(4�FRQWpP�XPD�HTXDomR�TXH�
HUD�LQFRPSDWtYHO�FRP�D�RSHUDomR�TXH�
YRFr�HVWi�WHQWDQGR�

,QYDOLG�,23$5 8P�RX�PDLV�SDUkPHWURV�GH�(�6�p�LQYiOLGR�

,QYDOLG�1DPH 8P�DUTXLYR�FRP�QRPH�LQYiOLGR�IRL�VROLFL�
WDGR�SDUD�HQYLR�RX�UHFHELPHQWR�

,QYDOLG�33$5 8P�RX�PDLV�SDUkPHWURV�GH�SORWDJHP�p�
LQYiOLGR�

,QYDOLG�37<3( 2�WLSR�GH�SORWDJHP�VROLFLWDGR�p�LQYiOLGR�
SDUD�D�HTXDomR�DWXDO�

,QYDOLG�5HSHDW 2�LQWHUYDOR�GH�UHSHWLomR�GH�DODUPHV�TXH�
YRFr�VROLFLWRX�HVWi�IRUD�GR�SHUPLWLGR�

0HQVDJHP��&RQWLQXD� 6LJQLILFDGR
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,QYDOLG�6\QWD[ 2�FRPDQGR�2%-�RX�675�QmR�HVWDYD�GLV�
SRQtYHO�SDUD�FRQYHUWHU�RV�GDGRV�HVSHFtIL�
FRV�

,QYDOLG�7LPH 2�DUJXPHQWR�KRUD�p�LQYiOLGR�

,QYDOLG�8QLW 2�DUJXPHQWR�XQLGDGH�p�LQYiOLGR�SDUD�D�
RSHUDomR�WHQWDGD�

,QYDOLG��Σ'DWD 2V�GDGRV�HP�Σ'$7�VmR�LQYiOLGRV�SDUD�R�
FRPDQGR�GH�HVWDWtVWLFD�WHQWDGR�

/RZ%DW�� 7URTXH�DV�EDWHULDV�GD�FDOFXODGRUD�

/RZ�%DWWHU\ $V�EDWHULDV�GR�VLVWHPD�HVWmR�PXLWR�EDL[DV�
SDUD�H[HFXWDU�D�RSHUDomR�GH�(�6�

1DPH�&RQIOLFW $�IXQomR�:KHUH�WHQWRX�DWULEXLU�XP�YDORU�
j�YDULiYHO�GH�LQWHJUDomR�RX�DR�tQGLFH�
VRPDWyULR�

1R�&XUUHQW�(TXDWLRQ $�RSHUDomR�H[LJH�XPD�HTXDomR�QD�
YDULiYHO�(4�H�QmR�IRL�HQFRQWUDGD�QHQ�
KXPD�HTXDomR�QHVWD�YDULiYHO�

1R�6WDW�'DWD�WR�3ORW 9RFr�VHOHFLRQRX�XP�JUiILFR�HVWDWtVWLFR�H�
QmR�Ki�GDGRV�QR�Σ'$7�

1RQ�HPSW\�'LUHFWRU\ 2�GLUHWyULR�TXH�YRFr�HVWi�WHQWDQGR�HOLPL�
QDU�FRQWpP�GDGRV�

1RQ�H[LVWHQW�$ODUP 2�FRPDQGR�$ODUP�IRL�XWLOL]DGR�SDUD�HVSH�
FLILFDU�XP�DODUPH�QmR�H[LVWHQWH�

1RQ�H[LVWHQW��Σ'$7 8P�FRPDQGR�HVWDWtVWLFR�IRL�XWLOL]DGR�
TXDQGR�QmR�KDYLD�GDGRV�QR�Σ'$7�

2XW�RI�0HPRU\ $�FDOFXODGRUD�QmR�WHP�PHPyULD�GLV�
SRQtYHO��9RFr�SUHFLVD�HOLPLQDU�REMHWRV�
SDUD�OLEHUDU�PHPyULD�

2YHUIORZ 8P�FiOFXOR�UHWRUQRX�XP�YDORU�TXH�p�
PDLRU�GR�TXH�R�WDPDQKR�PtQLPR�TXH�D�
+3���*�SRGH�DFHLWDU�

0HQVDJHP��&RQWLQXD� 6LJQLILFDGR
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3RVLWLYH�8QGHUIORZ 8P�FiOFXOR�UHWRUQRX�XP�UHVXOWDGR�PHQRU�
GR�TXH�R�WDPDQKR�PtQLPR�TXH�D�FDOFXOD�
GRUD�SRGH�DFHLWDU�

3RZHU�/RVW $SDUHFH�TXDQGR�D�FDOFXODGRUD�p�OLJDGD�
DSyV�XPD�TXHGD�GH�HQHUJLD��$�TXHGD�GH�
HQHUJLD�SRGH�WHU�SURYRFDGR�D�SHUGD�GRV�
REMHWRV�QD�PHPyULD�

7RR�IHZ�DUJXPHQWV 9RFr�WHQWRX�H[HFXWDU�XP�FRPDQGR�RX�
IXQomR�H�QmR�IRUQHFHX�WRGRV�RV�DUJXPHQ�
WRV�QHFHVViULRV�

8QGHILQHG�UHVXOW 8P�FiOFXOR�UHWRUQRX�XP�UHVXOWDGR�TXH�D�
FDOFXODGRUD�QmR�FRQVHJXH�GHILQLU�PDWHP�
DWLFDPHQWH��SRU�H[HPSOR������

0HQVDJHP��&RQWLQXD� 6LJQLILFDGR
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$�+3���*�FRQWpP�XP�FDWiORJR�GH�����XQLGDGHV�TXH�YRFr�SRGH�XWLOL]DU�
SDUD�FULDU�REMHWRV�XQLGDGH��8P�REMHWR�XQLGDGH�p�XP�Q~PHUR�UHDO�OLJDGR�D�
XPD�H[SUHVVmR�XQLGDGH�SRU�XP�FDUDFWHUH�VXEOLQKDGRU��3RU�H[HPSOR���BLQ�
p�XP�REMHWR�XQLGDGH�TXH�UHSUHVHQWD���SROHJDGDV�

$V�XQLGDGHV�GD�FDOFXODGRUD�EDVHLDP�VH�QDV���XQLGDGHV�EDVH�GR�6LVWHPD�
,QWHUQDFLRQDO�GH�8QLGDGHV��P��PHWUR���NJ��TXLORJUDPD���V��VHJXQGR���$�
�DPSqUH���.��NHOYLQ���FG��FDQGHOD��H�PRO��PROH���$�+3���*�ID]�XVR�GH�GXDV�
XQLGDGHV�EDVH�DGLFLRQDLV��U��UDGLDQR��H�VU��HVWHURUUDGLDQR���$V�RXWUDV�����
XQLGDGHV�UHVWDQWHV�VmR�FRPSRVWDV��RX�VHMD��XQLGDGHV�GHULYDGDV�GDV����
XQLGDGHV�EDVH�

9RFr�HVFROKH�XPD�XQLGDGH�SUHVVLRQDQGR�>ø� VHOHFLRQDQGR�D�
FDWHJRULD�DSURSULDGD�QR�PHQX�8QLWV�¦�FRPSULPHQWR��iUHD��YROXPH��HWF�¦�
H�ILQDOPHQWH�VHOHFLRQDQGR�D�XQLGDGH�GR�VXEPHQX�GH�FDWHJRULD��9RFr�ID]�
LVWR�TXDQGR�FULD�XP�REMHWR�XQLGDGH�RX�TXDQGR�FRQYHUWH�XPD�XQLGDGH�HP�
RXWUD��9RFr�WDPEpP�SRGH�H[HFXWDU�FiOFXORV�XVDQGR�REMHWRV�GH�XQLGDGH��
�9HMD�*XLD�GH�8VXiULR�$YDQoDGR�HP�
KWWS���ZZZ�KS�FRP�FDOFXODWRUV�KS���SDUD�REWHU�PDLV�LQIRUPDo}HV��

8QLGDGH��1RPH�&RPSOHWR� 9DORU�HP�8QLGDGHV�6,

D��DUH� ����P�

$��DPSqUH� ��$

DFUH��DFUH� ��������������P�

DUFPLQ��PLQXWR�GH�DUFR� ��������������á��¥��U

DUFV��VHJXQGR�DUFR� �������������á���¥��U

DWP��DWPRVIHUD� �������NJ�PµV�

DX��XQLGDGH�DVWURQ{PLFD� ���������á������P

c��DQJVWURP� ��á�O�¥���P

E��EDUQ�� ��á���¥���P�



Página C-2 Unidades

U
ni

da
de

s

EDU��EDU�� �������NJ�PµV�

EEO��EDUULO� ���������������P�

%T��EHFTXHUHO� ��V¥�

%WX��WDEHOD�LQWHUQDFLRQDO�%WX� ���������������NJµP��V�

EX��DOTXHLUH�� �����������P�

�&��JUDX�&HOVLXV� �������.�>�&���������@

F��YHORFLGDGH�GD�OX]� ����������P�V

&��FRXORPE� ��$µV

FDO��FDORULD�� �������NJµP��V�

FG��FDQGHOD� ��FG

FKDLQ��FDGHLD�GH�*XQWHU�� ��������������P

&L��FXULH� ����á������V¥�

FW��TXLODWH� �������NJ

FX��[tFDUD�DPHULFDQD�� ������������á��¥��P�

���JUDX� ��������������á���¥��U

G��GLD�� ������V

G%��GHFLEHO� ��G%

G\Q��GLQD� ��������NJµP�V�

HUJ��HUJ�� ����������NJµP��V�

H9��HOpWURQ�YROW�� �����������á�O�����NJµP��V�

)��IDUDG� ��$��V��NJµP�

�)��JUDXV�)DKUHQKHLW���� ��������������.�

IDWK��EUDoD�� ��������������P

IEP��ERDUG�IRRW� ���������������P�

8QLGDGH��1RPH�&RPSOHWR���&RQWLQXD� 9DORU�HP�8QLGDGHV�6,
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IF��Sp�YHOD� ��������������FGµVU�P�

)G\��IDUDGD\� ������$µV

IHUPL��IHUPL� ��á�O�¥���P

IODP��IRRW�ODPEHUW�� ��������������FG�P�

IW��Sp�LQWHUQDFLRQDO� �������P

IW86��Sp�� ���������������P

J��JUDPD� ������NJ

JD��DFHOHUDomR�GH�JUDYLGDGH�
SDGUmR�

���������P�V�

JDO��JDOmR�DPHULFDQR�� ���������������P�

JDO&��JDOmR�FDQDGHQVH� �����������P�

JDO8.��JDOmR�LQJOrV�� ������������P�

JI��JUDPD�IRUoD�� �����������NJµP�V�

JPRO��JUDPD�PROH�� ��PRO

JUDG��JUDGLHQWHV�� ��������������á���¥��U

JUDLQ��JUmR��� ��������������NJ

*\��JUD\� ��P��V�

+��KHQU\�� ��NJµP��$�µV�

KD��KHFWDUH�� ������P�

K��KRUD��� �����V

KS��FDYDOR�YDSRU�� ��������������NJµP��V�

+]��KHUW]�� ��V¥�

LQ��SROHJDGD�� �������P

LQ+J��SROHJDGDV�GH�PHUF~ULR����&� ��������������NJ�PµV�

8QLGDGH��1RPH�&RPSOHWR���&RQWLQXD� 9DORU�HP�8QLGDGHV�6,
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LQ+����SROHJDGDV�GH�iJXD�����)� �������NJ�PµV�

-��MRXOH�� ��NJµP��V�

.��NHOYLQV���� ��.

NJ��NLORJUDPD�� ��NJ

NLS��TXLOROLEUD�IRUoD� ��������������NJµP�V�

NQRW��PLOKDV�QiXWLFD�SRU�KRUD� ���������������P�V

NSK��TXLO{PHWURV�SRU�KRUD� ����������������P�V

O��OLWUR� ������P�

ODP��ODPEHUW� ��������������FG�P�

OE��OLEUD�DYRLUGXSRLV� �����������NJ

OEI��OLEUD�IRUoD� ��������������NJµP�V�

OEPRO��OLEUD�PRO� ����������PRO

OEW��OLEUD�WUR\�� �������������NJ

OP��O~PHQ� ��FGµVU

O[��OX[�� ��FGµVU�P�

O\U��DQRV�OX]� ��������������á������P

P��PHWUR� ��P

µ��PtFURQ�� ��á���¥��P

PKR��PKR��� ��$�µV��NJµP�

PL��PLOKD�LQWHUQDFLRQDO�� ���������P

PLO��PLO�� ����������P

PLQ��PLQXWR�� ���V

PL86��PLOKD�UGR�HVWDWXWR�DPHUL�
FDQR�����������������������������������

��������������P

8QLGDGH��1RPH�&RPSOHWR���&RQWLQXD� 9DORU�HP�8QLGDGHV�6,
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PP+J��PLOtPHWUR�GH�PHUF~ULR�RX�
WRUU�

��������������NJ�PµV�

PRO��PRO�� ��PRO

PSK��PLOKDV�SRU�KRUD� ��������P�V

1��QHZWRQ� ��NJµP�V�

QPL��PLOKD�QiXWLFD�� �����P

Ω��RKP� ��NJµP��$�µV�

R]��RQoD� ���������������NJ

R]IO��RQoD�IOXLGD�DPHULFDQD� ��������������á���¥��P�

R]W��RQoD�WUR\�� ��������������NJ

R]8.��RQoD�IOXLGD�LQJOHVD�� ����������á���¥��P�

3��SRLVH�� ����NJ�PµV

3D��SDVFDO�� ��NJ�PµV�

SF��SDUVHF�� ��������������á�,����P

SGO��SRXQGDO�� ���������������NJµP�V�

SK��SKRW�� ������FGµVU�P�

SN��SHFN��� �������������P�

SVL��OLEUDV�SRU�SROHJDGD�TXDGUDGD�� ��������������NJ�PµV�

3W��SLQW� ���������������P�

TW��TXDUW�� ���������������P�

U��UDGLDQR�� ��U

5��U|QWJHQ�� ���������$µV�NJ

�5��JUDXV�5DQNLQH�� ���������������.

UDG��UDG��� �����P��V�

UG��URG�� ��������������P

8QLGDGH��1RPH�&RPSOHWR���&RQWLQXD� 9DORU�HP�8QLGDGHV�6,
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UHP��UHP�� �����P��V�

USP��UHYROXo}HV�SRU�PLQXWR� ����������������V¥�

V��VHJXQGR� ��V

6��VLHPHQV��� ��$�µV��NJµP�

VE��VWLOE� ������FG�P�

VOXJ��VOXJ��OLEUD�PDVVD� ��������������NJ

VU��HVWHURUDGLDQR�� ��VU

VW��HVWHUH�� ��P�

6W��VWRNHV� �������P��V

6Y��VLHYHUW� ��P��V�

W��WRQHODGD�PpWULFD�RX�WRQHODGD� �����NJ

7��WHVOD� ��NJ�$µV�

WEVS��FROKHU�GH�VRSD� ��������������á���¥��P�

WKHUP��SHTXHQD�FDORULD�� ����������NJµP��V�

WRQ��WRQHODGD�DPHULFDQD��FXUWD�� ����������NJ

WRQ8.��WRQHODGD�LQJOHVD��ORQJD� �������������NJ

WRUU��WRUU�� ��������������NJ�PV�

WVS��FROKHU�GH�FKi�� ��������������á���¥��P�

X��PDVVD�DW{PLFD�XQLILFDGD� ����������á���¥���NJ

9��YROW�� ��NJµP��$µV�

:��ZDWW� ��NJµP��V�

:E��ZHEHU��� ��NJµP��$µV�

\G��MDUGD�LQWHUQDFLRQDO� �������P

\U��DQR�� ��������������V

8QLGDGH��1RPH�&RPSOHWR���&RQWLQXD� 9DORU�HP�8QLGDGHV�6,
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Apêndice D

Solução de Problemas

Índice

&DOFXODGRUD�QmR�OLJD �����������������������������������������������������������'��

5HLQLFLDQGR�D�FDOFXODGRUD ���������������������������������������������'��

%DWHULDV ����������������������������������������������������������������������������'��

&DOFXODGRUD�QmR�HVWi�UHVSRQGHQGR�����������������������������������'��

,QWHUUXSomR�GR�VLVWHPD ��������������������������������������������������'��

5HLQLFLDOL]DQGR�D�PHPyULD ��������������������������������������������'��

&DOFXODGRUD�UHLQLFLD�FRQWLQXDPHQWH���������������������������������'��

(UUR�DR�LQLFLDU����������������������������������������������������������������������'��

3RXFD�PHPyULD��������������������������������������������������������������������'��

6HP�HVSDoR�SDUD�D�~OWLPD�SLOKD ������������������������������������'��

0HPyULD�LQVXILFLHQWH������������������������������������������������������'��

6HP�PHPyULD ������������������������������������������������������������������'��

Introdução
(VWH�DSrQGLFH�RIHUHFH�DMXGD�SDUD�FRPSUHHQGHU�H�VROXFLRQDU�SUREOHPDV�
TXH�SRGHP�RFRUUHU�FRP�D�+3���*��

3DUD�JDUDQWLU�D�FRQILDELOLGDGH�H�R�IXQFLRQDPHQWR�DGHTXDGR�GD�VXD�
FDOFXODGRUD�¦�H�QmR�LQYDOLGDU�D�VXD�JDUDQWLD�¦�YRFr�GHYHUi�JXDUGi�OD�H�
XWLOL]i�OD�DSHQDV�GHQWUR�GRV�OLPLWHV�DPELHQWDLV�D�VHJXLU��

7HPSHUDWXUD�RSHUDFLRQDO�����D�����&������D������)�

7HPSHUDWXUD�GH�DUPD]HQDPHQWR��¥���D�����&��¥����D������)�

8PLGDGH�RSHUDFLRQDO�Pi[LPD������HP�����&�������)��
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Calculadora não liga
(VWD�FRQGLomR�SURYDYHOPHQWH�LQGLFD�TXH�DV�EDWHULDV�HVWmR�GHVFDUUHJDGDV��
,QVWDOH�QRYDV�EDWHULDV�H�YHMD�VH�R�SUREOHPD�p�VROXFLRQDGR�

6H��PHVPR�GHSRLV�GD�WURFD�GDV�EDWHULDV��D�FDOFXODGRUD�QmR�OLJDU�TXDQGR�
YRFr�SUHVVLRQDU�;��VLJD�RV�SDVVRV�LQGLFDGRV�HP�§5HLQLFLDQGR�D�
FDOFXODGRUD¨�DEDL[R�

6H�D�FDOFXODGRUD�OLJDU��PDV�R�YLVRU�SULQFLSDO�SHUPDQHFHU�HP�EUDQFR�

�� SUHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�;

�� SUHVVLRQH�=�YiULDV�YH]HV

�� VROWH�;�

6H�RV�FDUDFWHUHV�DLQGD�DVVLP�QmR�DSDUHFHUHP�QR�YLVRU�SULQFLSDO��VLJD�RV�
SDVVRV�GHILQLGRV�HP�§5HLQLFLDQGR�D�FDOFXODGRUD¨�DEDL[R�

Reiniciando a calculadora

3DUD�UHLQLFLDU�D�FDOFXODGRUD�

�� 3UHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�;

�� 3UHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�c

�� 6ROWH�DV�GXDV�WHFODV��$�FDOFXODGRUD�GHYHUi�VHU�UHLQLFLDOL]DGD��&DVR�
FRQWUiULR�

D� ,QVLUD�D�SRQWD�GH�XP�FOLSH�PHWiOLFR�QR�RULItFLR�GD�SDUWH�SRVWHULRU�GD�
FDOFXODGRUD��,QVLUD�R�FOLSH�R�Pi[LPR�SRVVtYHO��3UHVVLRQH�SRU�XP�
VHJXQGR�H�GHSRLV�UHPRYD�R�FOLSH�

E� 3UHVVLRQH�;�

6H�LVVR�QmR�FRUULJLU�R�SUREOHPD��D�FDOFXODGRUD�SUHFLVD�GH�DVVLVWrQFLD�
WpFQLFD�

6H�D�FDOFXODGRUD�FRQWLYHU�DOJXPD�ELEOLRWHFD�FRP�XP�REMHWR�GH�
FRQILJXUDomR�FRP�SUREOHPD��HOD�VHUi�UHLQLFLDGD�UHSHWLGDPHQWH��6H�LVWR�
RFRUUHU��PDQWHQKD�SUHVVLRQDGD�D�WHFOD�H�SDUD�LPSHGLU�TXH�R�REMHWR�GH�
FRQILJXUDomR�VHMD�H[HFXWDGR�

Baterias

$�+3���*�SUHFLVD�GH�WUrV�EDWHULDV�$$$�SDUD�IXQFLRQDU���&DGD�EDWHULD�$$$�
IRUQHFH�����YROWV���3DUD�JDUDQWLU�IXQFLRQDPHQWR�LGHDO��XWLOL]H�VHPSUH�
EDWHULDV�DOFDOLQDV�H�GD�PHVPD�PDUFD�H�WLSR��
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$V�EDWHULDV�UHFDUUHJiYHLV�QmR�VmR�UHFRPHQGiYHLV�GHYLGR�j�VXD�YLGD�~WLO�
PDLV�FXUWD�

Quando substituir as baterias

4XDQGR�D�EDWHULD�HVWi�IUDFD��R�LQGLFDGRU� �p�H[LELGR��(VWH�LQGLFDGRU�
SHUPDQHFH�H[LELGR�DWp�TXDQGR�YRFr�GHVOLJD�D�FDOFXODGRUD�

6H�D�EDWHULD�HVWLYHU�IUDFD�TXDQGR�YRFr�OLJD�D�FDOFXODGRUD��D�PHQVDJHP�
LowBat(S)�DSDUHFH�EUHYHPHQWH�QD�WHOD�

Trocando as baterias

3DUD�WURFDU�DV�EDWHULDV�

�� 'HVOLJXH�D�FDOFXODGRUD�

�� 5HPRYD�D�WDPSD�GR�FRPSDUWLPHQWR�GD�EDWHULD��9RFr�SRGH�SUHVVLRQDU�D�
WDPSD�H�GHVOL]i�OD�SDUD�IRUD�GD�FDOFXODGRUD�

�� 5HPRYD�FRP�FXLGDGR�DV�EDWHULDV�XVDGDV�

�� ,QVLUD�LPHGLDWDPHQWH�DV�QRYDV�EDWHULDV�

�� 5HFRORTXH�D�WDPSD�

�� 3UHVVLRQH�;�SDUD�OLJDU�D�FDOFXODGRUD�

'HLWH�IRUD�DV�EDWHULDV�XVDGDV�GH�DFRUGR�FRP�DV�LQVWUXo}HV�GR�IDEULFDQWH�

9RFr�FRUUH�R�ULVFR�GH�SHUGHU�VHXV�GDGRV�VH�

� UHPRYHU�DV�EDWHULDV�HQTXDQWR�D�FDOFXODGRUD�HVWLYHU�OLJDGD

� SUHVVLRQDU�;�HQTXDQWR�VXEVWLWXL�DV�EDWHULDV�RX

� GHL[DU�D�FDOFXODGRUD�VHP�EDWHULDV�SRU�PDLV�GH���PLQXWRV�

$V�EDWHULDV�GHYHP�VHU�SRVLFLRQDGDV�GH�DFRUGR�FRP�RV�GHVHQKRV�
PRVWUDGRV�QD�EDVH�GR�FRPSDUWLPHQWR�GH�EDWHULD��6H�LQVHULU�DV�
EDWHULDV�GH�IRUPD�HUUDGD�SRGH�GDQLILFDU�D�FDOFXODGRUD�
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Calculadora não está respondendo
6H�D�+3���*�FRQJHODU�H�QmR�UHVSRQGHU�TXDQGR�YRFr�SUHVVLRQDU����VXD�
PHPyULD�SRGH�WHU�VLGR�FRUURPSLGD��([LVWHP�GXDV�IRUPDV�GH�FRUULJLU�LVWR�

�� LQWHUURPSHU�R�VLVWHPD

�� UHGHILQLU�D�PHPyULD�

Interrupção do sistema

8P�VLVWHPD�LQWHUURPSLGR�

� FDQFHOD�WRGDV�DV�RSHUDo}HV�GR�VLVWHPD

� OLPSD�R�KLVWyULFR�H�D�SLOKD

� FDQFHOD�WRGRV�RV�SURJUDPDV�HP�H[HFXomR�H�LQLFLDOL]D�WRGDV�DV�YDULiYHLV�
ORFDLV�XWLOL]DGDV�QHODV

� GHVOLJD�R�WHFODGR�GR�XVXiULR

� WRUQD�+20(�R�GLUHWyULR�DWXDO�

Interrompendo o sistema do teclado

�� 3UHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�;�

�� 3UHVVLRQH�c�

�� 6ROWH�DV�GXDV�WHFODV�

6H�D�FDOFXODGRUD�QmR�HVWLYHU�UHVSRQGHQGR�DR�WHFODGR��WHQWH�R�PpWRGR�
GHVFULWR�QD�VHomR�D�VHJXLU�

6H�D�FDOFXODGRUD�FRQJHODU��WHQWH�VHPSUH�VROXFLRQDU�R�SUREOHPD�
LQWHUURPSHQGR�R�VLVWHPD��6y�UHLQLFLDOL]H�D�PHPyULD�VH�D�
LQWHUUXSomR�GR�VLVWHPD�QmR�IXQFLRQDU��5HLQLFLDOL]DU�D�PHPyULD�
UHWRUQD�D�FDOFXODGRUD�DR�VHX�HVWDGR�GHIDXOW��7RGDV�DV�
LQIRUPDo}HV�DUPD]HQDGDV��H[FHWR�DV�DUPD]HQDGDV�QD�PHPyULD�
IODVK��VHUmR�SHUGLGDV�
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Interrompendo o sistema sem usar o teclado

�� ,QVLUD�D�SRQWD�GH�XP�FOLSH�GH�SDSHO�GH�PHWDO�QD�SDUWH�SRVWHULRU�GD�
FDOFXODGRUD��,QVLUD�R�FOLSH�R�Pi[LPR�SRVVtYHO��0DQWHQKD�D�SUHVVmR�SRU�
XP�VHJXQGR�H�UHPRYD�R�FOLSH�

�� 3UHVVLRQH�;�

�� 6H�QHFHVViULR�

D� SUHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�;

E� SUHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�c

F� VROWH�GXDV�WHFODV�

6H�LVWR�QmR�FRUULJLU�R�SUREOHPD��YRFr�SUHFLVDUi�UHLQLFLDU�D�PHPyULD�
�H[SOLFDGR�QD�SUy[LPD�VHomR��

Reinicializando a memória

5HLQLFLDOL]DU�D�PHPyULD�UHWRUQD�D�PHPyULD�GD�FDOFXODGRUD�SDUD�R�VHX�
HVWDGR�GHIDXOW��7RGDV�DV�YDULiYHLV��GLUHWyULRV�H�SURJUDPDV�TXH�YRFr�
DUPD]HQRX�QD�FDOFXODGRUD�VHUmR�SHUGLGRV��H[FHWR�RV�DUPD]HQDGRV�QDV�
SRUWDV����(5$0��H����)/$6+���

�� 3UHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�;  a�H�f�

�� &RQWLQXH�D�PDQWHU�SUHVVLRQDGD�;�HQTXDQWR�VROWD�a�H�f�

�� 6ROWH�;�

Calculadora reinicia continuamente
8PD�ELEOLRWHFD�FRP�IDOKD�RX�LQFRPSDWtYHO�ID]�D�FDOFXODGRUD�UHLQLFLDOL]DU�
YiULDV�YH]HV�VHJXLGDV��,VWR�SRGH�RFRUUHU�VH�YRFr�LQVWDODU�XPD�ELEOLRWHFD�GD�
VpULH�+3����TXH�FRQWpP�IXQo}HV�LQFRPSDWtYHLV�FRP�D�+3���*�

�� 3UHVVLRQH�H�PDQWHQKD�SUHVVLRQDGD�H��WHFOD�UHWURFHVVR��DWp�D�
FDOFXODGRUD�VHU�UHLQLFLDOL]DGD�FRUUHWDPHQWH��

�� 8VH�R�)LOH�0DQDJHU�SDUD�H[FOXLU�D�ELEOLRWHFD�FRP�IDOKD�GD�SRUWD�
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Erro ao iniciar
6H�D�PHQVDJHP�§,QYDOLG�&DUG�'DWD¨�IRU�H[LELGD�VHPSUH�TXH�D�FDOFXODGRUD�
p�OLJDGD��YRFr�SUHFLVD�LQLFLDOL]DU�DV�SRUWDV�GD�FDOFXODGRUD��(VWD�PHQVDJHP�
p�H[LELGD�VH�YRFr�WHQWDU�UHFXSHUDU�D�PHPyULD�DR�OLJDU�D�FDOFXODGRUD�SHOD�
SULPHLUD�YH]�¦�FRQVXOWH�D�SiJLQD����¦�RX�VH�XPD�SRUWD�HVWLYHU�
FRUURPSLGD�

3DUD�LQLFLDOL]DU�DV�SRUWDV�GD�FDOFXODGRUD�

�� 3UHVVLRQH�N�

�� 'HVWDTXH�3,1,7�QR�FDWiORJR�GH�FRPDQGRV�

�� 3UHVVLRQH�\�RX�2.�SDUD�FRORFDU�R�FRPDQGR�QD�OLQKD�GH�FRPDQGRV�

�� 3UHVVLRQH�\ SDUD�H[HFXWDU�R�FRPDQGR�H�LQLFLDOL]DU�DV�SRUWDV�

Pouca memória 
$V�RSHUDo}HV�GD�FDOFXODGRUD�FRPSDUWLOKDP�D�PHPyULD�FRP�RV�REMHWRV�TXH�
YRFr�FULRX��'HVWD�IRUPD��D�FDOFXODGRUD�SRGH�RSHUDU�OHQWDPHQWH�VH�D�
PHPyULD�HVWLYHU�EDL[D�

$�FDOFXODGRUD�H[LEH�PHQVDJHQV�j�PHGLGD�TXH�D�PHPyULD�VH�WRUQD�
FULWLFDPHQWH�EDL[D��(VWDV�PHQVDJHQV�VmR�GLVFXWLGDV�QDV�WUrV�VHo}HV�
VHJXLQWHV�

Sem espaço para a última pilha

1mR�Ki�PHPyULD�VXILFLHQWHV�SDUD�VDOYDU�XPD�FySLD�GD�SLOKD�RX�KLVWyULFR�
DWXDO��No room for last stack�p�H[LELGR�TXDQGR�YRFr�SUHVVLRQD�
(17(5�

6ROXomR��LVWR�p�XPD�PHQVDJHP�GH�DYLVR�DSHQDV��$�FDOFXODGRUD�
FRPSOHWDUi�VXD�RSHUDomR�DWXDO��PDV�R�FRPDQGR�81'2�QmR�HVWDUi�
GLVSRQtYHO��9RFr�GHYH�DSDJDU�REMHWRV�LQGHVHMDGRV�GD�SLOKD�SDUD�HYLWDU�TXH�
HVWD�FRQGLomR�FRQWLQXH�
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Memória insuficiente

A mensagem Insufficient memory��PHPyULD�LQVXILFLHQWH��p�H[LELGD�
VH�QmR�KRXYHU�PHPyULD�VXILFLHQWH�SDUD�FRPSOHWDU�XPD�RSHUDomR��

6ROXo}HV�

�� 7HQWH�HIHWXDU�R�FiOFXOR�RX�D�RSHUDomR�GH�XPD�IRUPD�TXH�XVH�PHQRV�
PHPyULD���3RU�H[HPSOR��XVH�R�FRPDQGR�IDWRULDO�HP�YH]�GH�LQVHULU�XPD�
FDGHLD�GH�LQWHLURV�FRQVHFXWLYRV��FDGD�XP�VHSDUDGR�SHOR�VLQDO�GH�
PXOWLSOLFDomR��

�� ([FOXD�REMHWRV�TXH�YRFr�QmR�TXHLUD�PDLV�GR�KLVWyULFR�RX�GH�XPD�SLOKD�

�� ([FOXD�YDULiYHLV�TXH�YRFr�QmR�TXHLUD�PDLV�

Sem memória

A mensagem Out of memory��VHP�PHPyULD��p�H[LELGD�TXDQGR�D�
FDOFXODGRUD�ILFD�WRWDOPHQWH�VHP�PHPyULD�GH�XVXiULR��1HVWH�HVWDGR��D�
FDOFXODGRUD�p�FDSD]�GH�DSHQDV�XPD�RSHUDomR��GHSXUDomR�LQWHUDWLYD�XP�D�
XP��1HVWD�RSHUDomR��p�OKH�SHUJXQWDGR�VH�GHVHMD�GHSXUDU�¦�RX�VHMD��DSDJDU�
¦�XPD�VpULH�GH�REMHWRV��LQLFLDQGR�FRP�R�REMHWR�QR�QtYHO���GD�SLOKD��6H�
FRQFRUGDU�¦�SUHVVLRQDQGR�a¦�p�OKH�SHUJXQWDGR�VREUH�R�QRYR�REMHWR�QR�
QtYHO����,VWR�FRQWLQXD�DWp�D�SLOKD�HVWDU�YD]LD�RX�YRFr�UHVSRQGHU�D�XPD�
VROLFLWDomR�GH�GHSXUDomR�GH�REMHWR�SUHVVLRQDQGR�f��SDUD�12��

$�FDOFXODGRUD�SHUJXQWD�VH�YRFr�GHVHMD�DSDJDU�RXWURV�LWHQV��'HVWD�IRUPD��
RV�LWHQV�TXH�YRFr�GHVHMD�SHGLU�SDUD�GHSXUDU�VmR�

� R�REMHWR�QR�QtYHO���GD�SLOKD��UHSHWLGR�DWp�QmR�KDYHU�QHQKXP�RXWUR�
REMHWR�QD�SLOKD�RX�DWp�YRFr�SUHVVLRQDU�f�TXDQGR�SHUJXQWDGR�VREUH�D�
GHSXUDomR�GH�XP�GHWHUPLQDGR�REMHWR�GH�SLOKD�

� R�FRQWH~GR�GD�/$67�&0'

� R�FRQWH~GR�GD�/$67�67$&.��VH�DWLYR�

� R�FRQWH~GR�GD�/$67�$5*��VH�DWLYR�

� D�YDULiYHO�3,&7��VH�SUHVHQWH�

� DWULEXLo}HV�GD�WHFOD�GH�XVXiULR

� DODUPHV

� D�SLOKD�LQWHLUD��D�PHQRV�TXH�Mi�HVWHMD�YD]LD�

� FDGD�YDULiYHO�JOREDO�
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'HSRLV�GH�SHUFRUUHU�D�OLVWD�GH�REMHWRV�GHSXUiYHLV��D�FDOFXODGRUD�WHQWD�
UHWRUQDU�DR�VHX�IXQFLRQDPHQWR�QRUPDO��6H�DLQGD�QmR�KRXYHU�PHPyULD�
OLYUH�VXILFLHQWH��R�SURFHVVR�GH�GHSXUDomR�VHUi�UHSHWLGR�

9RFr�SRGH�SDUDU�R�SURFHVVR�GH�GHSXUDomR�D�TXDOTXHU�PRPHQWR��
SUHVVLRQDQGR����9RFr�SRGH�ID]HU�LVWR�DSyV�DOJXQV�LQVWDQWHV�SDUD�
YHULILFDU�VH�D�FRQGLomR�GH�PHPyULD�EDL[D�IRL�FRUULJLGD��6H�QmR�KRXYHU�
PHPyULD�VXILFLHQWH�GLVSRQtYHO��D�FDOFXODGRUD�UHWRUQD�j�H[LELomR�QRUPDO��
HPLWH�XP�ELSH�H�FRQWLQXD�R�SURFHVVR�GH�GHSXUDomR�

(P�UHVXPR�

� 3DUD�H[FOXLU�R�REMHWR�LQGLFDGR��SUHVVLRQH�a�

� 3DUD�PDQWHU�R�REMHWR�LQGLFDGR��SUHVVLRQH�f�

� 3DUD�LQWHUURPSHU�R�SURFHVVR�GH�GHSXUDomR��SUHVVLRQH���
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Índice

8VDQGR�D�SLOKD ��������������������������������������������������������������������� (��

&RORFDQGR�REMHWRV�QD�SLOKD ������������������������������������������� (��

([HFXWDQGR�FiOFXORV�531��������������������������������������������� (��

&iOFXORV�GD�SLOKD�GH�DPRVWUD��������������������������������������������� (��

8VDQGR�XP�FRPDQGR�GH�XP�DUJXPHQWR���������������������� (��

8VDQGR�XP�FRPDQGR�GH�YiULRV�DUJXPHQWRV��������������� (��

&iOFXORV�GH�YiULRV�FRPDQGRV���������������������������������������� (��

8VDQGR�FRPDQGRV�DOJpEULFRV�GH�FRPSXWDGRU������������ (��

0DQLSXODQGR�GDGRV�GD�SLOKD���������������������������������������������� (��

&RPDQGRV�GH�SLOKD�LQWHUDWLYRV ������������������������������������� (��

Introdução
(VWH�DSrQGLFH�GHVFUHYH�R�PRGR�GH�RSHUDomR�531�H�FRPR�WUDEDOKDU�QHVWH�
PRGR��7DPEpP�GHVFUHYH�FRPR�XVDU�RV�FRPDQGRV�GH�SLOKD�LQWHUDWLYRV�
SDUD�PDQLSXODU�RV�REMHWRV�QD�SLOKD��

531�VLJQLILFD�5HYHUVH�3ROLVK�1RWDWLRQ��$�SULQFLSDO�FDUDFWHUtVWLFD�GHVWD�
QRWDomR�p�TXH�YRFr�HVSHFLILFD�DV�RSHUDo}HV�DSyV�RV�Q~PHURV�RX�REMHWRV��
4XDQGR�XVD�D�+3���*�QR�PRGR�531��YRFr�WHP�DFHVVR�j�SLOKD��2�PRGR�
531��HP�FRQMXQomR�FRP�D�SLOKD��LVWR�WRUQD�IiFLO�UHXWLOL]DU�RV�UHVXOWDGRV�GH�
RSHUDo}HV�DQWHULRUHV�H�H[HFXWDU�FDGHLDV�GH�FiOFXORV��
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Usando a pilha
3DUD�H[HFXWDU�DV�RSHUDo}HV�QR�PRGR�531��YRFr�FRORFD�R�REMHWR�RX�RV�
REMHWRV�QD�SLOKD�H�DSOLFD�D�RSHUDomR��

$V�HQWUDGDV�QD�SLOKD�VmR�QXPHUDGDV��FRPR�
QR�H[HPSOR�j�GLUHLWD���&DGD�HQWUDGD�QD�SLOKD�
WHP�XP�QtYHO�DVVRFLDGR�D�HOD��2�QtYHO�p�R�
Q~PHUR�GD�OLQKD�HP�TXH�D�HQWUDGD�DSDUHFH��
1R�H[HPSOR�j�GLUHLWD�����HVWi�QR�QtYHO������
HVWi�QR�QtYHO���� �HVWi�QR�QtYHO���H�DVVLP�
SRU�GLDQWH�

3DUD�GHILQLU�R�PRGR�531��SUHVVLRQH�h�SDUD�DFHVVDU�R�IRUPXOiULR�GH�
HQWUDGD�&DOFXODWRU�0RGHV��0RGRV�GD�&DOFXODGRUD��H�GHILQD�D�RSomR�GR�
PRGR�2SHUDWLQJ��2SHUDomR��SDUD�531�

Colocando objetos na pilha

9RFr�SRGH�FULDU�QRYRV�REMHWRV�H�LQVHUL�ORV�QD�SLOKD�RX�SRGH�UHFXSHUDU�
REMHWRV�GD�PHPyULD�H�FRORFi�ORV�QD�SLOKD�

� 3DUD�LQVHULU�XP�Q~PHUR�QD�SLOKD�

D� 8VH�DV�WHFODV�QXPpULFDV�SDUD�LQVHULU�R�Q~PHUR��2�Q~PHUR�DSDUHFH�
QD�OLQKD�GH�FRPDQGR�

E� 4XDQGR�YRFr�WHUPLQDU�GH�LQVHULU�R�Q~PHUR��SUHVVLRQH�\��2�
Q~PHUR�DSDUHFH�QR�QtYHO���GD�SLOKD��

� 3DUD�LQVHULU�XP�REMHWR�TXH�YRFr�FULD�HP�XPD�DSOLFDomR��FRPR�XPD�
PDWUL]�RX�HTXDomR�

D� $FHVVH�R�0DWUL[�:ULWHU�RX�R�(TXDWLRQ�:ULWHU�

E� &ULH�D�PDWUL]�RX�D�HTXDomR�

F� 3UHVVLRQH�\�SDUD�FRORFi�OD�QR�QtYHO���GD�SLOKD�

� 3DUD�UHFXSHUDU�XP�REMHWR�GD�PHPyULD�H�FRORFi�OR�QD�SLOKD�

D� 3UHVVLRQH�j�SDUD�H[LELU�GLUHWyULRV�H�YDULiYHLV�QR�GLUHWyULR�DWXDO��

E� 1DYHJXH�SDUD�R�GLUHWyULR�RQGH�R�REMHWR�GHVHMDGR�HVWi�ORFDOL]DGR�

F� 3UHVVLRQH�D�WHFOD�GH�IXQomR�DSURSULDGD�SDUD�VHOHFLRQDU�R�REMHWR��
(OH�DSDUHFH�QR�QtYHO���GD�SLOKD�

4XDQGR�YRFr�DGLFLRQD�XP�QRYR�WHUPR�j�SLOKD��RV�LWHQV�H[LVWHQWHV�VmR�
FRORFDGRV�XP�QtYHO�DFLPD��6HQGR�DVVLP��R�LWHP�QR�QtYHO���p�FRORFDGR�XP�
QtYHO�DFLPD��QR�QtYHO����H�R�LWHP�QR�QtYHO���VREUH�SDUD�R�QtYHO���H�DVVLP�SRU�
GLDQWH�

8745
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Executando cálculos RPN

9RFr�XVD�D�OLQKD�GH�FRPDQGR�H�D�SLOKD�SDUD�H[HFXWDU�RV�FiOFXORV�GR�531�

� 4XDQGR�XWLOL]D�XP�FRPDQGR�TXH�OHYD�DSHQDV�XP�DUJXPHQWR��YRFr�
SRGH�H[HFXWDU�R�FRPDQGR�FRP�R�DUJXPHQWR�QD�OLQKD�GH�FRPDQGR�RX�
QD�SLOKD�

� 4XDQGR�XVD�XP�FRPDQGR�TXH�H[LJH�YiULRV�DUJXPHQWRV�¦�RX�VHMD��XP�
FRPDQGR�TXH�SUHFLVD�GH�PDLV�GH�XP�REMHWR�SDUD�VHU�H[HFXWDGR�¦�YRFr�
FRORFD�RV�DUJXPHQWRV�QD�SLOKD�DQWHV�GH�DSOLFDU�R�FRPDQGR��9RFr�
HVSHFLILFD�XP�DUJXPHQWR�SRU�QtYHO��QD�RUGHP�FRUUHWD��9RFr�SRGH�
DSOLFDU�XP�FRPDQGR�GH�YiULRV�DUJXPHQWRV�TXDQGR�R�~OWLPR�DUJXPHQWR�
DLQGD�HVWLYHU�QD�OLQKD�GH�FRPDQGR�

2V�DUJXPHQWRV�GH�XP�FRPDQGR�VmR�UHPRYLGRV�GD�SLOKD�TXDQGR�R�
FRPDQGR�p�H[HFXWDGR�H�VmR�VXEVWLWXtGRV�SHOR�UHVXOWDGR�GD�RSHUDomR�

3RU�H[HPSOR��SDUD�GHWHUPLQDU�R�FXER�GH�����YRFr�SUHFLVD�HVSHFLILFDU�GRLV�
DUJXPHQWRV��R�Q~PHUR������H�R�tQGLFH������

3DUD�H[HFXWDU�R�FiOFXOR��YRFr�LQVHUH�

��\�q

2X�VHMD��YRFr�LQVHUH����QD�SLOKD�H���QD�OLQKD�GH�FRPDQGR�DQWHV�GH�DSOLFDU�D�
RSHUDomR��&RPR�D�RSHUDomR�q�H[LJH�GRLV�DUJXPHQWRV��HOD�XWLOL]D�R�YDORU�
QR�QtYHO���FRPR�R�SULPHLUR�DUJXPHQWR�H�R�YDORU�GD�OLQKD�GH�FRPDQGR�
FRPR�VHJXQGR�DUJXPHQWR�

9RFr�WDPEpP�SRGH�FRORFDU����QR�QtYHO���GD�SLOKD�H���QR�QtYHO���DQWHV�GH�
DSOLFDU�D�RSHUDomR�q��$�RSHUDomR�XVD�R�YDORU�QR�QtYHO���FRPR�R�SULPHLUR�
DUJXPHQWR�H�R�YDORU�GR�QtYHO���FRPR�R�VHJXQGR�DUJXPHQWR�

2EVHUYH�TXH�TXDQGR�FRORFD�WRGRV�RV�DUJXPHQWRV�QD�SLOKD�DQWHV�GH�DSOLFDU�
XP�FRPDQGR��YRFr�SRGH�GHVID]HU�R�FRPDQGR��SUHVVLRQDQGR�>ò��H�
UHWRUQDU�SDUD�D�SLOKD�RULJLQDO��

3RU�H[HPSOR��VH�YRFr�LQVHULU�GRLV�DUJXPHQWRV�QD�SLOKD�DQWHV�GH�DSOLFDU�D�
RSHUDomR�q DFLPD��>ò UHWRUQD����QR�QtYHO���H���QR�QtYHO����6H�YRFr�
DSOLFDU�R�FRPDQGR�FRP�R�~OWLPR�DUJXPHQWR�QD�OLQKD�GH�FRPDQGR�¦�RX�
VHMD����\�q�¦�D�RSHUDomR�>ò�UHWRUQD�DSHQDV����QR�QtYHO���
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Cálculos da pilha de amostra

Usando um comando de um argumento
�� 6H�R�DUJXPHQWR�DLQGD�QmR�HVWLYHU�QR�QtYHO���GD�SLOKD��LQVLUD�R�DUJX�

PHQWR�QD�OLQKD�GH�FRPDQGR��H��RSFLRQDOPHQWH��QD�SLOKD���6H�R�DUJX�
PHQWR�Mi�HVWLYHU�QR�QtYHO���GD�SLOKD��Yi�GLUHWR�SDUD�R�SDVVR���

�� ([HFXWH�R�FRPDQGR�

([HPSOR��3DUD�FDOFXODU�

�� ,QVLUD����H�SUHVVLRQH�\�

�� 3UHVVLRQH�s�

2�UHVXOWDGR�GH�VHQ����HVWi�DJRUD�QR�QtYHO���GD�SLOKD��(VWH�UHVXOWDGR�
SRGH�VHU�XWLOL]DGR�FRPR�DUJXPHQWR�GH�XP�FRPDQGR�PDLRU�VHP�R�
UHVXOWDGR��TXH�SUHFLVD�VHU�LQVHULGR�PDQXDOPHQWH�

�� 3UHVVLRQH�y�

2EVHUYH�TXH�YRFr�REWpP�XPD�UHVSRVWD�VLPEyOLFD��4XDQGR�TXLVHU�XPD�
UHVSRVWD�QXPpULFD��SUHVVLRQH�>���$�UHVSRVWD�VLPEyOLFD�p�FDOFXODGD�

Usando um comando de vários argumentos

Método 1

�� ,QVLUD�RV�DUJXPHQWRV��SUHVVLRQDQGR�\ DSyV�FDGD�XP�

�� ([HFXWH�R�FRPDQGR�

([HPSOR��3DUD�FDOFXODU����á���

�� ,QVLUD����H�SUHVVLRQH�\�

�� ,QVLUD����H�SUHVVLRQH�\�

���HVWi�DJRUD�QR�QtYHO���GD�SLOKD�H����HVWi�
QR�QtYHO���

�� 3UHVVLRQH���

1HVWH�H[HPSOR��D�RUGHP�HP�TXH�YRFr�LQVHUH�RV�DUJXPHQWRV�QmR�DIHWD�D�
UHVSRVWD��1R�HQWDQWR��LVWR�QHP�VHPSUH�p�R�FDVR�FRP�FRPDQGRV�GH�GRLV�
DUJXPHQWRV��1R�H[HPSOR�GH�FXER�QD�SiJLQD�(����R�UHVXOWDGR�GH�LQVHULU�R���
DQWHV�GH����p�R���HOHYDGR�j�SRWrQFLDV�GH�����XP�UHVXOWDGR�PXLWR�GLIHUHQWH�
GH����HOHYDGR�j�SRWrQFLD�GH����2XWURV�H[HPSORV�RQGH�D�RUGHP�HP�TXH�
YRFr�LQVHUH�RV�DUJXPHQWRV�p�LPSRUWDQWH�LQFOXL�FRPDQGRV�GH�VXEWUDomR��
GLYLVmR�H�SRUFHQWDJHP������&+�H��7��

�
��VLQ

�����������������
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Método 2

1R�PpWRGR���DFLPD��FDGD�DUJXPHQWR�p�LQVHULGR�HP�VHX�SUySULR�QtYHO�GD�
SLOKD�DQWHV�GH�VHU�H[HFXWDGR��2XWUD�IRUPD�p�LQVHULU�WRGRV�RV�HOHPHQWRV�QD�
OLQKD�GH�FRPDQGR�VHSDUDGRV�SRU�XP�HVSDoR��9RFr�SRGH�

� SUHVVLRQDU�\�SDUD�FRORFDU�RV�DUJXPHQWRV�QD�SLOKD�H�GHSRLV�
H[HFXWDU�R�VHX�FRPDQGR�RX

� H[HFXWDU�R�VHX�FRPDQGR�FRP�RV�DUJXPHQWRV�DLQGD�QD�OLQKD�GH�
FRPDQGR�

([HPSOR��3DUD�FDOFXODU�

�� ,QVLUD��������F��

�� 3UHVVLRQH�\�

�� 3UHVVLRQH�>ð�

2�SDVVR���SRGH�VHU�RPLWLGR�VH�YRFr�QmR�TXLVHU�GHVID]HU�R�FRPDQGR�H�YHU�
RV�DUJXPHQWRV��3UHVVLRQDU�>ò�VHP�SULPHLUR�WHU�FRORFDGR�RV�
DUJXPHQWRV�QD�SLOKD�DSDJD�WRGRV�RV�UHJLVWURV�GR�FRPDQGR��R�UHVXOWDGR�H�
RV�DUJXPHQWRV��3RU�RXWUR�ODGR��VH�YRFr�FRORFDU�RV�DUJXPHQWRV�QD�SLOKD�
DQWHV�GH�H[HFXWDU�R�FRPDQGR��SUHVVLRQDU�>ò�H[FOXL�R�UHVXOWDGR��PDV�
H[LEH�QRYDPHQWH�RV�DUJXPHQWRV�

Cálculos de vários comandos

&RPR�R�UHVXOWDGR�GRV�FiOFXORV�p�PDQWLGR�QD�SLOKD��YRFr�SRGH�IDFLOPHQWH�
H[HFXWDU�FiOFXORV�FRPSOH[RV�DFXPXODQGR�RV�UHVXOWDGRV�GH�VXEFiOFXORV�
QD�SLOKD�H�D�FDOFXODQGR�HVWHV�UHVXOWDGRV�FRPR�DUJXPHQWRV�HP�RXWUR�
FiOFXOR�

([HPSOR��3DUD�FDOFXODU�

�� ,QVLUD���<R�

2�UHVXOWDGR�¦���¦�DSDUHFH�QR�QtYHO���GD�SLOKD�

�� ,QVLUD����H�SUHVVLRQH�\�

�� ,QVLUD����H�SUHVVLRQH�\�

�� 3UHVVLRQH���

2�SURGXWR�GH����H���¦���¦DSDUHFH�QR�QtYHO���H�R�UHVXOWDGR�DQWHULRU�
¦�����¦�QR�QtYHO���

5314413

13
2

17 19×( )–
3
7
---+
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�� 3UHVVLRQH���

2V�GRLV�UHVXOWDGRV�DQWHULRUHV�¦�����¦�H�����¦�VmR�DJRUD�WUDWDGRV�
FRPR�DUJXPHQWRV�HP�XPD�IXWXUD�RSHUDomR��(VWD�RSHUDomR�VXEVWLWXL�RV�
DUJXPHQWRV�SHOR�UHVXOWDGR�GD�RSHUDomR��RX�VHMD��D�GLIHUHQoD�HQWUH�R�
SULPHLUR�H�R�VHJXQGR�UHVXOWDGR�

�� 3UHVVLRQH��\�z�SDUD�VXEVWLWXLU�R�UHVXOWDGR�GH� �QR�QtYHO����

6H�D�FDOFXODGRUD�HVWLYHU�QR�PRGR�H[DWR��R�UHVXOWDGR�DSDUHFH�FRPR�
XPD�IUDomR�

�� 3UHVVLRQH�=�SDUD�DGLFLRQi�OD�DR�UHVXOWDGR�DQWHULRU�

6H�D�FDOFXODGRUD�HVWLYHU�QR�PRGR�H[DWR��D�UHVSRVWD�VHUi�H[LELGD�FRPR�
XP�Q~PHUR�H�XPD�IUDomR��3DUD�H[LELU�D�UHVSRVWD�DSUR[LPDGD�FRP�XPD�
SUHFLVmR�GH����GtJLWRV��SUHVVLRQH >�

Usando comandos algébricos de computador

([HPSOR��3DUD�VXEVWLWXLU�[� �\�����LQ�

�� 8VH�R�(TXDWLRQ�:ULWHU�SDUD�FULDU� �H�SUHVVLRQH�\�SDUD�
FRORFi�OR�QR�QtYHO���GD�SLOKD��

�� 8VH�R�(TXDWLRQ�:ULWHU�SDUD�FULDU�D�VXEVWLWXLomR��[� �\������H�SUHVVLRQH�
\�SDUD�FRORFi�OD�QR�QtYHO���GD�SLOKD��,VWR�ID]�D�H[SUHVVmR�DQWHULRU�
VXELU�SDUD�D�SLOKD���

�� 3UHVVLRQH�>ú�SDUD�DFHVVDU�R�PHQX�GR�FRPDQGR�$OJpEULFR�H�
VHOHFLRQH�R�FRPDQGR�68%67��$�+3���*�H[HFXWD�D�VXEVWLWXLomR�H�R�
UHVXOWDGR�DSDUHFH�QR�QtYHO���GD�SLOKD�

3
7
---

x
2

3x 7+ +

x
2

3x 7+ +
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Manipulando dados da pilha
$�+3���*�IRUQHFH�IXQo}HV�SDUD�PDQLSXODU�RV�QtYHLV�GD�SLOKD��3DUD�DFHVVDU�
HVWDV�IXQo}HV��HQWUH�QR�PRGR�GH�SLOKD�LQWHUDWLYR��

� 3DUD�HQWUDU�QR�PRGR�GH�SLOKD�LQWHUDWLYR��SUHVVLRQH�[�

2V�FRPDQGRV�GH�SLOKD�LQWHUDWLYRV�DSDUHFHP�QR�PHQX�GH�WHFODV�GH�
IXQomR��

D� 8VH�DV�WHFODV�GH�VHWD�SDUD�QDYHJDU�SDUD�FLPD�H�SDUD�EDL[R�QD�SLOKD�
SDUD�VHOHFLRQDU�R�QtYHO�GH�SLOKD�GHVHMDGR�

E� 8VH�DV�WHFODV�GH�IXQomR�SDUD�VHOHFLRQDU�R�FRPDQGR�TXH�YRFr�GHVHMD�
DSOLFDU�DR�QtYHO�GH�SLOKD�DWXDO�

� 3DUD�VDLU�GR�PRGR�LQWHUDWLYR�GH�SLOKD�H�UHWRUQDU�jV�RSHUDo}HV�GH�SLOKD�
QRUPDLV�

� SUHVVLRQH�\�SDUD�DSOLFDU�R�FRPDQGR�GH�SLOKD�LQWHUDWLYR�
VHOHFLRQDGR�RX

� SUHVVLRQH���SDUD�FDQFHODU�R�FRPDQGR�

4XDQGR�YRFr�HQWUD�QR�PRGR�GH�SLOKD�LQWHUDWLYR��RV�GDGRV�QD�SLOKD�VmR�
H[LELGRV�QR�PRGR�GH�WH[WR��3RU�H[HPSOR��TXDOTXHU�HTXDomR�QD�SLOKD�p�
H[LELGD�HP�PRGR�WH[WR��HP�YH]�GH�PRGR�OLYUR�

Comandos de pilha interativos

&RPDQGR )XQomR

→/,67 &ULD�XPD�OLVWD�TXH�FRQWpP�REMHWRV�GH�SLOKD�GR�QtYHO���
DWp�R�QtYHO�DWXDO��$�OLVWD�UHFpP�FULDGD�p�FRORFDGD�QR�
QtYHO���GD�SLOKD�H�RV�REMHWRV�RULJLQDLV�VmR�UHPRYLGRV�

'5231 $SDJD�WRGRV�RV�QtYHLV�DEDL[R�GR�QtYHO�VHOHFLRQDGR�

'831 'XSOLFD�RV�QtYHLV�GR�QtYHO�VHOHFLRQDGR�DWXDOPHQWH�SDUD�
R�QtYHO���H�VREH�RV�QtYHLV�H[LVWHQWHV�SDUD�DFRPRGDU�RV�
QtYHLV�GXSOLFDGRV�

(&+2 3UHVVLRQH�(&+2�H�\�SDUD�FRSLDU�R�FRQWH~GR�GR�QtYHO�
DWXDO�SDUD�D�OLQKD�GH�FRPDQGR��(GLWH�R�FRQWH~GR�QD�
OLQKD�GH�FRPDQGR�H�SUHVVLRQH�\�SDUD�FRORFi�OR�QR�
QtYHO���GD�SLOKD�
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(',7 $EUH�R�FRQWH~GR�GR�QtYHO�DWXDO�QR�HGLWRU�PDLV�DSURSUL�
DGR��SURQWR�SDUD�HGLomR��3RU�H[HPSOR��VH�R�QtYHO�DWXDO�
FRQWpP�XPD�PDWUL]��D�PDWUL]�p�DEHUWD�QR�0DWUL[�:ULWHU�

*272 3HGH�TXH�YRFr�VHOHFLRQH�XP�QtYHO�GH�SLOKD�H�R�Q~PHUR�
GR�QtYHO�TXH�LQVHULX�

,1)2 ([LEH�LQIRUPDo}HV�VREUH�R�REMHWR�QR�QtYHO�DWXDO��LQFOX�
LQGR�VHX�WDPDQKR�HP�E\WHV�

.((3 $SDJD�WRGRV�RV�QtYHLV�DFLPD�GR�QtYHO�VHOHFLRQDGR�

/(9(/ &RSLD�R�Q~PHUR�GR�QtYHO�DWXDO�QR�QtYHO���GD�SLOKD�

3,&. &RSLD�R�FRQWH~GR�GR�QtYHO�DWXDO�QR�QtYHO���GD�SLOKD��
7RGRV�RV�QtYHLV�H[LVWHQWHV�VREUH�XP�QtYHO�

52// 0RYH�R�FRQWH~GR�GR�QtYHO�DWXDO�SDUD�R�QtYHO���$�SDUWH�GD�
SLOKD�DEDL[R�GR�QtYHO�DWXDO�VREH�SDUD�SUHHQFKHU�R�
HVSDoR�TXH�p�GHL[DGR�

52//' 0RYH�R�FRQWH~GR�GR�QtYHO���SDUD�R�QtYHO�DWXDO��$�SDUWH�
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