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  PROGRAM DESCRIPTION  
 

SIMULTANEOUS LINEAR EQUATIONS

This program solves M sets of N by N linear equations that have identical
coefficients using the Crout algorithm with row interchange. If Mor N is
greater than 10, the dimensions of the subscripted variable in line 70 will
have to be changed. The user must enter the coefficients and the constants
of the equations as prompted.

If the system of equations has no solution (is linearly dependent) the pro-
gram will so indicate.

A theoretical representation of a system of linear equations is:

ApaXy + ApgXy + ApgXg Fee + Appx = Boy

ApaXy + AX + AggXg Fee FAX = Boy

AniX1 + AnoX2 + Ansxz +... + AgnXn = By

Where N = number of coefficients

M = Number of sets

Ai 5 = coefficient of ith row and jth variable

B;5 = constant of ith row (equation) and jth set

j=1...M

There are M sets of answers :

Set 1 = SE Xo X3s oe oy XN

Set 2 X15 Xo X73 LIC) XN

Set M X15 Xo X3s oe eo 0 XN

 



 

 

   SAMPLE PROBLEM
 

  
 

Solve the following system of linear equations:

X1 + X2 + x3 = 12

2X1 + 3Xxp -6x3 = -13

-X1 + 4x9 + 7x3 = 43

X1 + X2 + X3 = 16

2x1 + 3x2 -6x3 = 50

-X1 t+ 4x2 + 7x3 = 26

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

M=2

N=3

]SOLUTION/

STEP INSTRUCTIONS DISPLAY INPUT

SIMULTANEOUS LINEAR EQUATIONS

1 Enter number of sets Number of sets? 2 [RTN]

2 Enter number of coefficients Number of coefficients? 3 [RTN]

per equation

3 Enter coefficients and Equation #1 X#17? 1 [RTN]

constants for each equation Equation #1 X#27 1 [RTN]

Equation #1 X#37? 1 [RTN]

Equation #1 constant #1? 12 [RTN]

Equation #1 constant #27 16 [RTN]

Equation #2 Equation #2 X#1? 2 [RTN]

Equation #2 X#2? 3 [RTN]

Equation #2 X#3? -6 [RTN]

Equation #2 constant #17? -13 [RTN]

Equation #2 constant #2? 50 [RTN]    
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STEP INSTRUCTIONS DISPLAY INPUT

Equation #3 Equation #3 X#1? -1 [RTN]

Equation #3 X#2? 4 [RTN]

Equation #3 X#3? 7 [RTN]

Equation #3 constant 17? 43 [RTN]

Equation #3 constant #2? 26 [RTN]

4 Display 2 answer sets Answer set #1 [RTN]

Use [RTN] to view next answer,|4.00 [RTN]

[BACK] to view previous answer|3.00 [RTN]/[BACK]

5.00 [RTN]/ [BACK]

Answer set #2 [RTN]

7.00 [RTN]

10.00 [RTN]/[BACK]

-1.00 [RTN]/[BACK]

5 End Run again, View again, or End? R [E [RTN]
   END OF PROGRAM  
 

 

 



 

 

   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

SIMULTANEOUS LINEAR EQUATIONS

1 Enter number of sets of equa-

tions Number of sets? M [RTN]

2 Enter number of coefficients

per equation (also the number

of equations per set) Number of coefficients N [RTN]

3 Enter coefficients for each Equation #1 X#1? Ai; [RTN]

equation (Aj; Aj, Aj wo Ay Equation #1 X#2? Ai, [RTN]

Axi App App ...Aoy |Equation #1 X#3? As [RTN]

Ani An2 Anz -..Awn) [Equation #N X#17? Ani [RTN]

one at a time along with the |Equation #N X#2? Ana [RTN]

constants after each equation |Equation #N constant #M? Bm [RTN]

4 If the matrix is singular: Matrix of coefficients singular [RTN]

To run again, enter 'R', else |Run again or End? R or E [RTN]

enter 'E' to end program. END OF PROGRAM

5 Display M answer sets Answer set #1 [RTN]

(N answers per set) nnn.nn [RTN]

Use [RTN] to view next answer,|nnn.nn [RTN]/[ BACK]

[BACK] to view previous answer|nnn.nn [RTN]/[BACK]

Answer set #2 [RTN]

nnn.nn [RTN]

nnn.nn [RTN]/[BACK]

nnn. nn [RTN]/[BACK]

Answer set #3 [RTN]
    Answer set #M  [RTN]
 

 

 



 

 

   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

nnn.nn [RTN]

nnn.nn [RTN]/[BACK]

nnn.nn [RTN]/[ BACK]

6 Program options Run again, View again, or End?R V,E or [RTN]
 

If 'R' then step 1
 

If 'V' then step 5
   If 'E then stop.  END OF PROGRAM  
 

 

 



 

 

   VARIABLE NAMES
 

  
 

 

 

 

 

 

 

   

NAME DESCRIPTION NAME DESCRIPTION

Array for coefficients Used for comparison

AC, ) of equations X and storage
Accumulates sums of

Array for constants of
B( , ) equations. Later used > products of elements

for answer sets. 1,J,K Looping and indexing
Temporary storage in row Loop parameter used in

T interchange process M1 row interchange
Key to index of largest

Q element in equation Q$ User interaction
oo. Number of sets

Number of coefficients :
N (also the number of M of equations

equations)    
 

 

 

 
 

  NOTES AND REFERENCES    

 

References: SIMULTANEOUS LINEAR EQUATIONS, HP-85 Math Solutions Book,
Hewlett-Packard, 1981.

Fuller, Leonard E., BASIC MATRIX THEORY, Prentiss-Hall,
1962, pp. 156-164.



 

 

   PROGRAM LISTING
 

  
 

10
20

a0

40

50

6HO

70

30

20

1.00

110
1.220

130
140
i%0
160

170
180
190

200
210
2
230

240
250
260
270
280
290
300
310
320
330
X40
350

AH 0
390
400
44.0
450
430
440
450
46,0
470

I CROUT - Solves

I simultaneous linear

I equations using Crout
I algorithm.
I Revision 11/04/82.

DIM Q%L4]

SHORT ACL10,40),RB(40,400,T7,S

INTEGER I,J,K,M,N,Q,Mi

DEF FNQ4%

Z=NUMKEY4$) @ IF Z#413 AND Z#8 THEN

100 ELSE FNQ$=CHR®(Z

END DEF

DISP ’/ SIMULTANEOUS LINEAR EQUATION

S77 ® WAIT 2

INPUT ‘Number of sets?’;M
IF M{=0 THEN 130
INPUT ‘Number of coefficients?’ ;N

IF N{=0 THEN 41%0

FOR I=4 TO N

FOR J=41 TO N
DISP ‘Equation®’;I;” X&’';J;

INPUT
NEXT J
FOR K=4 TO M
DIGP ‘Equation®’;I;°

CACTI

constantd®’ ;K;

INPUT
NEXT K
NEXT I
FOR T=%1
X=—4
FOR J=1 TO N
IF ARS(A(T, 1) ¢(=X THEN 330
Gl un J

X=ARS(ACT,1))

NEXT J
IF X>0 THEN 390
DISP ‘Matrix of coefficients singul
ar’ 8 GOSUR 9230
DISPF CHR4$(Z10); un
(197);

INPUT
>i)
ON POSC/RE ,Q%)+41 GOTO 360,130,940
IF I=0 THEN S00
FOR J=1 TO N
T=0C1,T)
ACT, DD =A(0,J)
RENIN DE|
NEXT J
FOR J=4 TO M™
T=R(T,T)
ROT, T)=R(Q,JT)

2G ROL,KD

TO N

again, or ‘;CHR%

md? ,'R7; QS @ AE=UPRCH (ASIA  

~Wait for RTN or HACK key

~-Fnter coefficients for each

@guation

-Enter constants for each

ggquation

~Check for linear dependence

for matrix singularity-Check

Begin row interchange process
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NT
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094%

05%

ora

02%

ah
ots
00%

06%

Nay

 

 

 \JSITINVHIOUI
 

 
 



 
  

 PROGRAM DESCRIPTION  
   

 

QUADRATIC EQUATION

This program analyzes a quadratic equation of the form Ax? + Bxy + Cy? + Dx +
Ey + F = @. The user must supply the coefficients A, B, C, D, E, F, in that
order. If a coefficient is equal to zero it must be entered as zero and not
skipped.

The program determines lines, single points, circles, ellipses, hyperbolas,
parabolas, parallel lines, and equations for which there are no real solutions.
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  SAMPLE PROBLEM  

 

 

1) x? + 16y° -25 =

2) x2 +4y>+9=4¢

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

JSOLUTION

STEP INSTRUCTIONS DISPLAY INPUT

QUADRATIC EQUATION

1 Enter coefficients Enter A,B,C,D,E,F? 1,0,16,0,0,

-25, [RTN]

2 Display equation solution Ellipse with eccentricity .97 [RTN]

Use [BACK] to display the Center = (0,0) [RTN]/[ BACK]

previous result. Angle = 0 [RTN]/[BACK]

Focus = (4.84,0) [RTN]/[ BACK]

Focus = (-4.83,0) [RTN]/[BACK]

Sum of radii = 10 [RTN]/[ BACK]

Major axis = 10 [RTN]/[ BACK]

Minor axis = 2.5 [RTN]/[ BACK]

Focal chord = .63 [RTN]/[BACK]

Major 0.00x + 1.00y = 0.00 [RTN]/[BACK]

Minor 1.00x + 0.00y = 0.00 [RTN]/[BACK]

Dir 1.00x + 0.00y = 5.16 [RTN]/[BACK]

Dir 1.00x + 0.00y = -5.16 [RTN]/[BACK]

Area = 19.63 [RTN]/[BACK]

3 Run again for problem #2 Run again? Y [RTN]
 

 

 

 



 
 

 

 

ISOLUTION
 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

4 |Enter coefficients Enter A,B,C,D,E,F? 1,0,4,0,0,9

[RTN]

5 |Display No real solution [RTN]

6 |End Run again? Y N [RTN]
   END OF PROGRAM   
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   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

      
 

 

 

   

 

 

  
 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

QUADRATIC EQUATION

1 Enter coefficients of Ax? 4 Enter A,B,C,D,E,F? A,B,C,D,E,F

Bxy + Cy? + Dx + Ey = 0 [RTN]

2 Determine type of equation [RTN]/[ BACK]
compute statistics, and dis-
play. You may use the [RTN] on
[BACK] key to scroll through
the statistics for circle,
ellipse, hyperbola or
parabola.

3 Program options Run again? Y N or [RTN]

If Y then step 1 else END OF PROGRAM

NAME DESCRIPTION NAME DESCRIPTION

Coefficients of Used to determine
A,B,C,D,E,F| quadratic equation Bl minor axes

Coordinates of
X,Y center of circle Cl Computed constant

Part of simple
U,V Used to determine foci Q,S quadratic formula

Used to form
H1,K1 Center of parabola K,L,F1 new equation

Used to determine

G Measure of angle M,N center of parabola
Used to determine

Al major axes     
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PROGRAM LISTING
 

   
 

10
20
40
60
70

a0
90
100

1410
120
130

140
150

160
170

180
190
200
10
220

30

241)

2%0

2610

270

26810

290

300

340

320

2320

340

3%0

260

370

380

39

400

410

4:20

430

440

4% 0

4460

470

480

I QUAD - Analyzes a
!' quadratic equation.
! Revision 14/04/82.
DIM Q%L31,Ws121]
REAL @,X,Y,Fi,G,U,V,K,L,AL,RL1,Ci,M,
N,S,Ki,HL
SHORT AL,R,C,D,E,F
DEF FNW$

W=NUMCKEYS) @ IF WHL3 AND WH8 THEN
100

FNW$=CHR$ (W)
END DEF

DEF FND(X) = IF(XX100+ .%)/400

IMAGE k,mdd.dd,k,mdd.dd,k,mdd. dd
DISF QUADRATIC EQUATION’ @
WAIT 2
ON ERROR GOTO 470
INPUT ‘Enter A,R,C,D,E,F?27;4,8,C,D,
ELF
OFF ERROR
IF A%40 OR E#0 OR CHO THEN 2%0
IF D&O OR EH#0 THEN 2220
GOTO 470

DISF USING 140 ; ‘Line /,D,’x + /,E
Ly = 4, ~F @ GOSUER 1950
GOTO 4950
GRA 2~4%AKC
IF Q=0 THEN 1470
|

X= (2 ROXD-RBYED) /Q
Y= 2RAKE-EXD) /6)
Fim (DKX/2+EXY/24F)
G0
IF E=0 THEN 360
G=P 1/4
IF A=C THEN 360
= SRATN(E/ (A-C))
U=COS(6)
U=5INCE)
KAKU 2+REUKUHCKRY A 2
L=AKYAR—BRUKV+CKU AD
IF K>0 THEN 450
K =k
=.
Fi=-F4
|

IF Q>0 THEN 1000
IF F430 THEN S20
IF Fi=0 THEN S00
|  

Wait For RTN or BACK key

-Round number to two decimal
places

~The equation is a straight

line

~The equation has no real

solution
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   PROGRAM LISTING
 

  
 

490

500

510

520
530
540

©

550

560

S570

580

“90

600

640

b20

630

HA

HN 0

660

&70

&E80

&ES0

700

7410

720

730
740
7%0
760

770
780

770
600
©10
G20

6A0
E40
G50
Bol
670
680

8y0
$00

DISF ‘No real solution.’ & GOSUR 19
20 @ GOTO 1950
l

DISP ‘Single point at:’;FND(X);7,’;
FNDCY)Y @ GOSUR 4920 @ GOTO 192%0

IF K¥#L THEN 630
!
!

DISF "Circle with eccentricity 0.7

@ GOSUR 1990
DISP ‘Center = (/;FND(X);’, ;FNDCY)
: 7)’

2

Wh=FNW$ & IF NUMWEI=8 THEN %50
DISF ‘Radius = ‘;FND(SQR(F1/K))
Wh=F NWS @ IF NUMWEI=8 THEN S60
DISF ‘Area = ;FND(PIXF1/K)
We=FNW$ @ IF NUMWS)I=8 THEN S80
GOTO 19%0
IF KCL THEN 670
C=G+P 1/2
GOTO 360
|

AL=5QR(F1/7ARS(K))
Bi=SQR(FL/ARBRE(L))
Ci=80R(AL 2-12)
|

DISP ‘Ellipse with eccentricity’ ;FN
DCCi/7a4) 8 GOGKUR 19290
DISP ‘Center = (/;FND(X);’,  ;FND(Y)
cry
2

WeE=FNW$ & 1F NUMWSE)I=8 THEN 710
DISGP ‘Angle =; FND(GXi80/P1)
Wh=FNWS & TIF NUM(WSE)I=8 THEN 72
DISF ‘Focus = (/;FND(X+CAXUY; 7, FN
D(X+CEKVY; 7) 7
We=FNW$ @ IF NUM(W$)I=8 THEN 740
DISF ‘Focus = (/;FND(X-Ci%U); 7,’ ;FN
DCY-CLkV); 77

We=FNW$ @ IF NUMWSI=8 THEN 7&0
DISP “Sum of radii =’';FND(2%A1)

Wh=FNWS & IF NUMWS)I=8 THEN 780
DISF ‘Major axis =/;FND(2XAL)

We=FNW$ & TF NUMIWSI=8 THEN 800
DISF ‘Minor axis =’ ;FND(2%xE1)
Wh=FNWS & TF NUMWEI=8 THEN 820
DISF ‘Focal chord = ;FND(2XEL1*2/A1)
We=F NWS & IF NUMIWSEI=8 THEN 840
DISH USING 140 ; ‘Major /,-V, x + /
CU, 7 = 2 —URXHURY
We=FNWS @ TF NUMIWEI=8 THEN 8&0
DISP USING 140 ; ‘™Minor 7 ,U,’ x + 7,
V,%y = 7, UXX+UXY  

~The equation refers

single point
t0 a

~The equation represents a

circle

~The equation represents an

ellipse
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  PROGRAM LISTING

 

   
 

?410
520

7350
$40

¥50
560
570
a0
920

1000
10410
1020
1030
1040
10%0
1060

1070

1080
1090

11400
11410
1420

1430
1140
1450
1160
1470

th
b
h
p

pe
N
S

=
>

=
>
O
g

f
f
&
D

~

~
S

7 ()
0

10
20id

1230
1240

1250
1260
1270
1260
£290
1300
£3400

Ws=FNW$ @ LF NUM(W$)=8 THEN 880
DISK USING 140 ; ‘Dir ‘,U,’x + ‘,V,
ry om URXHUKY+ALAR/CH
W=FNW$ ® IF NUM(WS)=8 THEN 900
DISK USING 140 ; ‘Dir ‘,U,’x + *,V,
fy = 2 URXHUKY-ALA2/CH
We=FNW$ & IF NUM(W$)=8 THEN 920
DISF ‘Area =’;FND(PIXAL¥EL)
We=F NWS & IF NUM(WE)=8 THEN 940
GOTO 4950

|

IF FL20 THEN 1420
IF Fi=0 THEN 1040
G=G+P1/2
GOTO 360
Bi=GAR (ARS(K))
AL=3QR (ARS (L.))
!

DISF USING 440 ; ‘Linet ‘,BikU-ALxV
LO% + CL BLRV-ALRU, ‘yy = 7, (BLXU+ALRY
RX(ELEV-AL EU) KY
GOSUER 1990
DISP USING 140 ; ‘LineZ ‘,BikU-Aaixy
LI FL BAKVEALKU, Cy = 4, (BLXU-ALXY
YEH CRA KV+AL RUD KY
WE=FNWS ® IF NUM(WE)Y=8 THEN 4070
GOTO 1950
}

AL=8AR(FIL/ARS(K))
Bi=8CR(Fi/aR5(L))
Ci=50R(ALA2+RI*2)
I

DISP ‘Hyperbola: eccentricity’ ;FND(
Ci/7a4) © GOSUR 19290
DISF ‘Center= (/;FND(X);’, ;FND{Y);
7

We=FNW$ & IF NUMWEI=8 THEN 41170
DIGF ‘Angle = 7;FND(GXi80/PI)
We=F NWS & TF NUMWEI=B THEN 14180
DISP ‘Focus = (/;FND(X+CikV); 7, FN
DAY+CA RVD; 7) 7

We=FNW$ & ITF NUMWEI=8 THEN 4200
DISF ‘Focus = (/;FND(X-Cixl);’,’;FN
DCY-CL%kVIY; 7)”
Wh=F NWS & IF NUMWEI=8 THEN 1220
DISH ‘Radii difference =’/;FND(Z2XAL)
Wh=F NWS € IF NUMIWEI=8 THEN 1240
DISF ‘Major axis =’;FND(2XAL)
We=FNW$ & IF NUM(WEI=8 THEN 1260
DISF ‘Minor axis =’ ;FND(2XE1L)
We=F NWS & IF NUM(WS)IY=8 THEN 41280
DISF ‘Focal chord =’ ;FND(2XRELI*2/41)  

-Directix lines

~The equation represents

lines

~The equation represents
hyperbola

TWO

a
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   PROGRAM LISTING
 

  
 

1670
1680
1690
1700

1710

WE=FNW$ ®@ IF NUM(W$)=8 THEN 4300
DISP USING 140 ; ‘Major ’,-V,’x + ¢
JU, fy = 7, —URX+UKRY
WE=F NWS & IF NUM(WE)=8 THEN 4320
DISK USING 140 ; ‘Minor “,U,’x + *,
U,’y = 7, UXKX+UXY
W=FNW$ @ IF NUM(WS)=8 THEN 1340
DISK USING 140 ; ‘Dir /,U,’x + /,V,
fy om URXHURYHALA 2/04
We=FNW$ ® IF NUM(WE)=8 THEN 1360
DISF USING £40 ; ‘Dir /,U,’x + ’,VU,
ry = URX+URY-AL 42/04
Wh=F NWS 8 IF NUM(WS)=8 THEN 1380
DISP USING 140 ; ‘Asymp /,BiXU+A1%kY
,0% Ff REXKV-ALKU, ‘yy = 7, (REKU+ALRY
YkX+ CEA XU-ALKU KY
WH=FNW$ © IF NUM(W$)I=8 THEN 1400
DISK USING 140 ; ‘Asymp ’,BiXU-ALxV
,Ox FLBARVHFALRU, ‘yy = 7, (BLRU-ALRY
)EX+CHLKY+AL KU) KY
WE=FNW$ ®@ IF NUM(WE)=8 THEN 1420
GOTO 1950
|

G=0
IF A=0 THEN 1530
G=P1/P
IF B=0 THEN 4530
G=ATN(~2XA/E)
L=A+C
M=DXCOS (GC) +EXSIN(G)
N=-DXSIN (G)+EXCOS (6)
IF ARS(MYC.00001 THEN 41800
Ki=—~N/ (2%)
Hi={=F+LXK142) /M
Ci==L/(4%M)
IF Ci>=0 THEN 4630
Cim=C4
G=G+PT
i

DISF ‘Parabola with eccentricity 4.
 @ GOSUR 1990
DISF ‘Center= (/;FNDHIXCOS(G)-KIiXS
INCGY DY; 7,“ FNDCHEXS ING) +KAXCAB(E)
A Id

’

WH=FNWE &@ IF NUMWSY=8 THEN 16%0
DIGP “Angle=/;FND(GKICO/PT)
We=FNWE & IF NUMWE)I=8 THEN 414660
DISF ‘Focus= (/;FND({(HL1+C1IXRCOG(G)~
KLEXKSINCGIYY; 7,7;

DISF FNDC(HL+CIIXSING) +KLXkCOSG))
yy’

WH=F NWS & IF NUM{WEH)I=8 THEN 1680  

-Directix lines

“Asymptote lines

=The equation represents a
parabola
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   PROGRAM LISTING
 

   
 

1760
1770

1780
1790
1600
1640
i62
1830

1840
18%0
1860
1670

1880
1890
1900

1940

1940
19%0

1760
1970
1930
1990
2000
20410

DISF ‘Focal chord=’;FND(4%Ci)
We=FNW$ @ IF NUMWEI=8 THEN 1700
DISF USING 140 ; ‘Sym /,-SIN(G)Y, x
+ L008 GY,y = LK
WE=FNWS &@ IF NUMWE)Y=8 THEN 1730
DISP USING 140 ; ‘Dir 7,C08(G),’ x +
FLOINCGY, yy = / Hi-CL

Wh=FNW$ & IF NUMWEI=8 THEN 41750
GOTO 19%0
S=N*~2-4XLXF
IF &*=0 THEN 18%0
I

DISK ‘No real solution set.’ & GOSU
BE 1990

GOTO 19%0
IF 830 THEN 1890
i

DISH USING 140 ; ‘Line: /,-85ING)Y,’
x + ,008G)Y, yy =, ~N/SC2XL)
GOSUER 1990 @ GOTO 49%0
I

DISF “Two parallel lines ...  &
UR 1990
DIGP USING 140 ;
x + LC08WGY,y =
1)
Wah=F We @ IF NUMWEI=B THEN 1700
DIGP USING 140 5; ‘line2 /,-5IN(G),’
x + C086), y =, (~N-BHR(E))/ (2%
L.)
Wh=FNUW$
INFUT “Run again?’,’Y’;
CHCQEDL , 41)

IF Q4="Y’ THEN 160
DIGP END OF PROGRAM
STOP
}

IF NUMKEY$)443 THEN 2000
RETURN

GOS

‘Linel 7 ,-GINCGY,
fCNEGAR(S)) / (2%

IF NUM(WEOY=8 THEN 1910
Wh & QE=UFR

 

-Axis of symmetry

-No real solution

~Straight line

~Two parallel lines

~Wait for RTN key
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 PROGRAM DESCRIPTION   
 

 

PARABOLIC EQUATIONS

This program determines the equation of the parabola passing through three points
entered by the user. If the equation cannot be determined by this program or the
points do not represent a function, the program will so indicate.

The program is designed to find equations of parabolas having a vertical axis, using
the standard y=Ax2 + Bx + C.
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   SAMPLE PROBLEM
 

  
 

Find an equation for the following parabolas represented by
three points.

 

 

 

 

1) -4,3 0,1 4,3
2)  -6,-4 -3,-1 0,-4

SOLUTION
   
 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

PARABOLIC EQUATIONS

1 Enter 3 points on parabola First point x,y = -4,3 [RTN]

Second point x,y = 0,1 [RTN]

Third point x,y = 4,3 [RTN]

2 Display equation y = .125x72 + Ox + 1 [RTN]

3 Run again for problem #2 Run again, View again, or End? R| [RTN]

4 Enter 3 points First point x,y = -6,-4 [RTN]

Second point x,y = -3,-1 [RTN]

Third point x,y = 0,-4 [RTN]

5 Display equation y = -.333x"2 + -2x + -4 [RTN]

6 End Run again, View again, or End? R| E [RTN]
    END OF PROGRAM   
 

 



20

 

 

   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

PARABOLIC EQUATIONS

1 Enter coordinates of 3 points First point x,y = X1,Y1 LRTN]

on the parabola Second point x,y = X5,Y2 [RTN]

Third point x,y = X3,¥3 [RTN]

2 Display equation y = n.nnnx"2 + .nnnx + n.nnn [RTN]

3 Program options Run again, View again, or End? RfV,E or [RTN]
 

If 'R' then step 1
 

If 'V' then step 2
   If 'E' then end  END OF PROGRAM  
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 VARIABLE NAMES     
 

 

 

 

 

     

NAME DESCRIPTION NAME DESCRIPTION

Coefficient of x< in
A final equation X1,Y1 Coordinates of points on

Coefficient of x 1n
B final equation X2,Y2 parabola entered by

Preliminary calculation
D for coefficients also X3,Y3 user.

used in determining Preliminary calculations
validity of data F1,F2,F3 for constant C  
 

 
  

   NOTES AND REFERENCES    
 

Reference: PARABOLIC EQUATION, HP-85 MATH Solution Book Series 80,

Hewlett Packard, 1980.

Note: Points on the parabola may be entered in any sequence.
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   PROGRAM LISTING
 

  
 

10

20

30

40

50

6H
Ly)

/

a0
“0

100

110
i2

130

5.40

150

160

170

180
190

200
210
220
230
240

502
tae

~

2 & {1

270
250
29
300
34.0
320
330

340
350
3610
370

380

390

400

440
41

I PARARO — Finds equation
I of parabola passing
through three points.
I Revision 11/04/82.
I

DIM G34]
REAL. A,B,FL1,F2,F3,C,D
SHORT X4,X2,X3,Y1,Y2,Y3
DEF FND(X)

IF X<0 THEN FND=-IP{(~-XXk1000+.%)/100
0 ELSE FND=IP(X¥i000+.%)>/4000
END DEF
DISP PARAROLIC EQUATIONS @
WAIT 2
ON ERROR GOTO 140
INPUT ‘First point x,y = ‘;X1,Y1
INPUT ‘Second point x,y = “;X2,Y2
INPUT “Third point x,y = 7;X3,Y3
DaX@XXE AeXARXI 2+XARA 2-KARXL 22K
LAX22E-K2RXI 2
IF DEO THEN 230
IF X4EX2 OR X2#X3 THEN DISPF ‘Equati
on cannot he determined.’ & COTO 214
0
DISP ‘Nonfunction. X =/;X1i
IF NUMKEY$) #13 THEN 210
GOTO 360
OFF ERROR
AELY AR CXE-XB) HYZR CXE-XL 2 +YIR (XL X22)
)/D
B= (YAK (XBZX20 +Y2K(XL22-XKB 2) +X3
K(X22E2-XE2233/D
Fl=X3XXa raKakX3r2

Fe=XiXX3*2-X3KXi a

FAR=X2RXir2-Xi¥xXa2*2
C=(YAXFA+Y2XKF2+YI3XFEY/D
!
FP OUTPUT EQUATION.
!
DIGP USING 340 ; FNDAY,FNDC(R) ,FND(
CH
IMAGE ‘vy = 7K, x2 +/,K,’x +’ ,K
TF NUMCKEY$) E43 THEN 3%0
ON ERROR GOTO 370
DISP CHR%(Z40); un again, 7 ;CHR$(2L
4);74ew again, or ;CHR$0L97);
INPUT ‘nd?’ ,’R’; G% € Q$=UPRTCH(QAHI1
yi
ON FOSC/RVE,Q%2+1 GOTO 360,430,310
> A400
DIGF END OF PROGRAM’ & WA
IT 2 8 DISP
OFF ERROR
STOP  

~Function to round answers to

three places

~Intermediate result —- also for

error trapping

Display error Message

Compute A coefficient

~Compute B coefficient

-F4, F2, and F3 are
intermediate results for C

~Compute C

-Display results

~Continuation options
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 PROGRAM DESCRIPTION      

 

ROOTS OF POLYNOMIALS

This program finds roots of polynomials using Barstow's method of iteration.
The user provides the order (highest numbered exponent) of the polynomial
and its coefficients in order from left to right.

2Example: For Ax“ + Bx + C = @, enter the order, 2, then the coefficients

A, B, and C as prompted. If one or more of the coefficients is

zero, as in 9x2 - 16, enter 9, 0, -16 for the coefficients.

The roots of some forms of polynomials cannot be determined by this program
and it will indicate so if true. Execution time for polynomials of high
order may be excessive since many iterations may be required.

In cases where the program is not converging to a solution, the user will
have the opportunity to end the computations for that polynomial or con-

tinue for 25 iterations.
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 SAMPLE PROBLEM  
   

 

Determine the roots of the following polynomials:

 
  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) X* +X +1

2) XZ + 2X

JSOLUTIONI

STEP INSTRUCTIONS DISPLAY INPUT

ROOTS OF POLYNOMIALS

1 Enter order (highest numbered [Order of polynomial? 2 [RTN]

exponent)

2 Enter coefficients Coefficient #1 = 1 [RTN]

Coefficient #2 = 1 [RTN]

Coefficient #3 = 1 [RTN]

3 Display roots (roots are Imag. root: -5 + .87 x i [RTN]

complex for this polynomial)

4 Run again for problem #2 Run again, or End? R [RTN]

5 Enter order Order of polynomial? 2 [RTN]

6 Enter coefficients Coefficient #1 = 1 [RTN]

Coefficient #2 = 2 [RTN]

Coefficient #3 = 0 [RTN]

7 Display roots Real root: 0 [RTN]

Real root: -2 [RTN]

8 End Run again, or End? R E [RTN]
   END OF PROGRAM  
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   USER INSTRUCTIONS
 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

ROOTS OF POLYNOMIALS

1 [Enter order of polynomial Order of polynomial? N [RTN]

2 Enter coefficients in order Coefficient #1 = n [RTN]

from left to right Coefficient #2 = n [RTN]

Coefficient #N+1 n [RTN]

3 |Compute roots

3a If roots are too small for

computer to retain then Solution unobtainable [RTN]

and goto step 5

3b [If roots undetermined after

25 iterations then No convergence; nn iterations [RTN]

option to continue computations| Continue for 25 iterations? Y N or [RIN]

If 'Y' then continue computa-

tions and goto step 3

If 'N' then goto step 5

4 Display roots:

If roots are real then Real root: n [RTN]

If roots are imaginary then Imag. root: nnxi [RTN]

5 Program options Run again, or End? R E or [RTN]
 

If 'R' then goto step 1
  If 'E' then end  END OF PROGRAM   
 



 

  

 VARIABLE NAMES    
 

 

 

 

 

 

 

 

 

  

NAME DESCRIPTION NAME DESCRIPTION

N Order of polynomial P1,Q1 Used to test convergence

Array for entering Internal looping, index
A( ) coefficients I for subscripts

Temporary storage and i
B( ),X( ) manipulation of J Adjust subscript

coefficients
T,T1 Used to output solutions

Number of sets of Temporary storage for
D1 25 iterations X,X1,F,F1 subroutine, used to test

convergence in determining
Cl Number of iterations roots for odd exponents

P,D Solutions Q$ User interaction

Q,R,S Temporary storage    
 

 

 
 

 

 NOTES AND REFERENCES      

References: ROOTS OF POLYNOMIALS, HP-85 Numerical Analysis Solution Book,

Hewlett Packard, 1980.

This program accepts polynomials with a maximum order of 10.

(Ax1O + Bx” + Cx® + Dx + Ex + Fx + Gxt + Hx + Ix% + Ix + K = @)
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   PROGRAM LISTING
 

  
 

10

20

30

4)

“0

6H0

70

30

20

400

14.0
1 2

130
140
150
160
170
180

190
200
210
ee)
230
240
250
260

280
290

A000

340

320

330

340

350
360

3720

380

A420

400

410

4:20

430

440

4% 0

4460

470

480

490

ROOTS - Finds roots of!
I polynomials.
|

I Revision 11/01/82.
l

DIM ACLL) B44) ,X (11)
REAL. P,P41,Q,04,F,F1,X,X1,7T,T4,D
INTEGER N,I,Ci,J,D4
DIM G$L4]
DEF FND(X)

IF X<0 THEN X=ABS5(X) ELSE 130
X=IP (XXk100+.9)/400 & FND=-X @ GOTO
140

FND=TIP (X¥400+.%)/400
END DEF
DISE
D,Q,P=0

INPUT ‘Order of polynomial?’ ;N
IF N<=0 OR N10 OR NFIP(NY THEN DIS
FP “Invalid order’ @ GOTO £70

FOR I=4i TO N+
DISP ‘Coefficient #1;
INPUT “=7;AC1)
BOL)=ACT)
NEXT I
Ci=0

Di=4
IF N{=2 THEN 870
IF &A(N+1)=0 THEN 9%0

ROOTS OF POLYNOMIALS

IF N/2-TP(N/20=0 THER 310
GOSUR 4100

GOTO 260
IF ABS (AN-1)) CL E-25
Pa=f(NY/AIN~-1)
G=A(N+L)/AIN-L)
COTO 370
P=a (ND)
G=A(MN+L)
FOR T=4 TO N+i

XCLI=a01)
NEXT I
GOSUR 1040
FOR T=4 TO N-1i
BCT) =X(1)
NEXT I
R=X IN)
Saf ONL) PRX IND) —QXX(N-1)
GOSUR 1040
XN) s=P RX ON -4) Ga ON-2)
DEX {iN-3) *2=-X (NI XX (NZ)
IF ARSC) 24 E-2% THEN %10

THEN 3%0

 

Function to round to two
decimal places

~IFf rightmost coefficient is 0

then one root 18 26er0

~Tewast of MN is even numboer

=Find root {for odd numbered

exponent
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   PROGRAM LISTING
 

  
 

630
640

6% 0

660

670

630

Lv

700

710

7a

730

740

7%0

76H0

770

7810

770

Gq00

8410

G20

830

840

G50

860

870

880

820

00

Yi

Fel)

“40

250

YH

e770

YE
5

DISP ‘Soelution unobtainable.’ & GOS

UR 4440 @& GOTO 980

Pi=P+(RXX{(N=-1)-8XX{(N-2))/D

L=0+ (SXX(N-1)-RXX(N))/D
IF 6&RS5(P)Y YL .E-2% THEN $70

TF ARS(PL)Y 24. E-2% THEN $70

IF ARS(O >1.E-2% THEN 580

GOTO S940

IF ARS(PL/P-14)>.000004 THEN 90

TF ARS(EL/Q-4)2¢.000004 THEN 680

P=pi
INEINE]

Ci=Ci+1

IF Ci=D1%2% THEN 640

GOTO 370

DISP ‘No convergence; ’;Ci; iteratio
ne.’ ® GOSUR 1440

INPUT “‘Continve for 25% iterations?’

LY; QF @ QE=UPRCHAEIL, 4D)

IF Q%=’Y’ THEN Di=Di+i € GOTO 370

GOTO 980

FOR I=2 TO N-1

ACTY=RCT)

NEXT I

N=iN=-2

D=P XP -4XQ

IF DCO THEN 820

D=5QKR (DD)

I DISPLAY ROOTS.

T= (~-P+D)/2 8 GOSUR 1350

Ta -P-D)/2 & GOLKUR 1350

Ca=0

Di=14

TF N-230 THEN 270

GOTO 870

D=SAR (~D)
T=-P/2 8 Ti=D/2 8 GOSUR L390

Ci=0

Di=1

TF N-2>0 THEN 270

TF N=41 THEN %30

IF N=0 THEN 980

P=R(2)/BL)

G=R{3Y/B1)

f=

GoTo 7:20
Tu=-ROZ)/HECL) @ GOBUR 13%0

GOTO 980
T=0 @ GOSUR 413%0

N=i-4

GOTO 260
I
.

DISP CHR%$(240); un again, or 7 ;CHR®
(197);  

~-Tests for convergence

~ITncrement iteration

~Display roots

~-Continuation options

counter
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   PROGRAM LISTING
 

    

1000

1040
1020
1030
1040
10%0
1060

1070
1080
1.090
1400
1440

1420
1430
1440
1450
1460
1470
14.80

1490
£1200
128.0
1220
1230

1240
1.250
1260

1280
1290
1300
1410
13:0

1440
14:20

1.430
1440
14% 0
1460

INPUT QF @ QF=UPRCH(QHBIL
LAT)
ON POSC/RE’ ,Q$)+4 GOTO 990,160,1020
DIGE END OF PROGRAM
STOP
|

X(2)=X (2) PRX (4)
FOR I=3 TO N
XCI)=X (I) =PRX CT =1) ~QXX (I~2)
NEXT I
RETURN
}

IF B(2)=0 THEN 1440

‘nd?’,’R’%;

X=-R(2)/B(1)
GOTO 11%0
X==H{N+L) /7B(L)D
Fa
Fq={

FOR I=41 T0

J=N-T+2

IF E{I)=0 THEN 1230

FaROTIAX2 (I-10 +F
IF T-4=0 THEN 1230
Foa=(I-4)XB(TIXX A (T-2)+F 1
NEXT 1
Ki=X-F/F1
IF ARS(X/X1-412<. 000004

Kx 4
GOTO 141%0

T=X4 @ GOSUR 1350
N=N-1
FOR I=2 TO N+1i

ACT) =ROTYEXAKACT1)

BCIY=ACT)
NEXT I

RETURN
}

DISF ‘Real root: ‘GFNDCT)
GOSUE 1440

RETURN
|

DISGP “Imag. root: ; B DISSE USING §

420 5 FNDOT)Y ,CHR$ A748) ,FRD(TL)

GOSUE 1440

IMAGE K, 7

RETURN
|

IF NUMKEYS)YEL3 THEN 14%0

RETURN

N+ 1.

THEN 1280

‘OK, XiLK,  

~-Find root for odd numbered

@giponant

-Test for convergence

~=Display single real root

~Display complex root

Wait for return key
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PROGRAM DESCRIPTION       
 

TRIANGLE SOLUTIONS

This program finds dimensions for unknown sides and angles of a triangle and
calculates the area of the triangle. The user may select either degree or
radian mode. When using degree mode, angles must be entered in decimal for-
mat (i.e., 98°12' is entered as 98.2). Results will also be in decimal for-
mat.

The user must enter three parts of the triangle corresponding to one of the
five common triangle solutions described below:

EQUATIONS: (See Diagram A)
 

P(P-S>)

N S153
$15,585 (all sides known) A; 2 COS”! P= (S1+ S2 + S3)/2

 

 Ay = 2 cost |PAP=S1)
N S253

A = COS™1(-COS(A5 + Ay))

A1S1A3 (2 angles and enclosed side known) A, COS™1(-COS(A5 + A1))

_ Sin A3
2 = SISin Ay

S3 = S1C0S As + S,COS A,

COS™1(-COS(A1 + A3))
Problem has been reduced to ASA configuration.

S1A1A2 (side and following 2 angles known) Az

 

S1A1S2 (2 sides and enclosed angle known) Ss =\| S12 + S52 - 251S,C0S A;

Problem has been reduced to SSS configuration.
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    PROGRAM DESCRIPTION  
 

TRIANGLE SOLUTIONS (continued)

S1S2A2 (2 sides and adjacent angle known)* As = SIN! 2 SIN rd

Ay cos-1 [-COS(Az + As) ]
Problem has been reduced to ASA configuration.

* Note that two possible solutions exist if S, is greater than S, and Ay # 90°.

Both possible answer sets are calculated. (See Diagram B).

Diagram A

 

Diagram B

 

 

 

Area ="2S1 S3zsin Aj
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 SAMPLE PROBLEM     

 

Solve the following triangles:

1) Side 1 = 3 Side 2 = 4 Side 3 = 5 (use SSS)

2) Angle 1 = 45° Side 1 = 10 Angle 3 = 10° (use ASA)

 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

SOLUTION

STEP INSTRUCTIONS DISPLAY INPUT

TRIANGLE SOLUTION

1 Choose mode Degree or Radian mode? D [RTN]

OPTIONS

2 Choose SSS 1)SSS 2)ASA 3)SAA 4)SAS 5)SSA 1 [RTN]

3 Enter sides Side 1 = 3 [RTN]

Use [BACK] to display the Side 2 = 4 [RTN]

previous result Side 3 = 5 [RTN]

4 [Results Side 1 = 3.00 [RTN]

Angle 1 = 90.00 [RTN]/[BACK]

Side 2 = 4.00 [RTN]/[BACK]

Angle 2 = 36.87 [RTN]/[ BACK]

Side 3 = 5.00 [RTN]/[BACK]

Angle 3 = 53.13 [RTN]/[BACK]

Area = 6.00 [RTN]/[ BACK]

5 Run again for problem #2 Run again, View again, or End? R| [RTN]

6 Choose mode Degree or Radian mode? D [RTN]

OPTIONS

7 Choose ASA 1)SSS 2)ASA 3)SAA 4)SAS 5)SSA| 2 [RTN]   
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 ISOLUTIONI[
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

8 |Enter parameters Angle 1 = 45 [RIN]

Side 1 = 10 [RTN]

Angle 3 = 10 [RTN]

9 [Results Side 1 = 10.00 [RTN]

Angle 1 = 45.00 [RTN]/[BACK]

Side 2 = 2.12 [RTN]/[BACK]

Angle 2 = 125.00 [RTN]/[BACK]

Side 3 = 8.63 [RTN]/[BACK]

Angle 3 = 10.00 [RTN]/[BACK]

Area = 7.49 [RTN]/[BACK]

10 |End Run again, View again, or End? R E [RTN]
    END OF PROGRAM   
 



34

 
 

   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DISPLAY INPUT

TRIANGLE SOLUTION

1 [Choose mode Degree or Radian mode? D or R [RTN]

2

|

Choose triangle solution OPTIONS

1)555 2)ASA 3)SAA 4)sAs 5)SsA| CeRmd

If '1' (SSS) then step 3

If '2' (ASA) then step 4

If '3'" (SAA) then step 5

If '4' (SAS) then step 6

If '5' (SSA) then step 7

3

|

SSS-enter sides Side 1 = S; [RTN]

Solve for missing angles Side 2 = S, [RTN]

and goto step 8 Side 3 = S3 [RTN]

4

|

ASA-enter two angles and Angle 1 = A; [RTN]

enclosed side. Solve for Side 1 = S1 [RTN]

missing angle and sides and Angle 3 = As [RTN]

goto step 8

5

|

SAA-enter side and two Side 1 = S; [RTN]

following angles. Solve for Angle 1 = A; [RTN]

missing angle and sides and Angle 2 = A> [RTN]

goto step 8

6

|

SAS-enter two sides and Side 1 = S, [RTN]

enclosed angle. Solve for Angle 1 = A; [RTN]

missing side and angles and Side 2 = S, [RTN]

goto step 8

7

|

SSA-enter two sides Side 1 = S; [RTN]    
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     USER INSTRUCTIONS  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

and the adjacent angle. Solve |Side 2 = So, [RTN]

for missing side and angles. Angle 2 = A, [RTN]

8 |Results: Side 1 = sss.ss [RTN]

Use [BACK] to display the Angle 1 = aa.aa [RTN]/[ BACK]

previous result Side 2 = sss.ss [RTN]/[ BACK]

Angle 2 = aaa.aa [RTN]/[ BACK]

Side 3 = s$SS.SS [RTN]/[BACK]

Angle 3 = aa.aa [RTN]/[ BACK]

Area = nnn.nn [RTN]/[ BACK]

8a If more than one solution

then goto step 8 and view

second answer set

9 Program options Run again, View again, or End? R UR]

If 'R' then step 1

If 'V' then step 8

If 'E' then End END OF PROGRAM      



 
 

 

 

 VARIABLE NAMES     
 

 

 

 

 

      

NAME DESCRIPTION NAME DESCRIPTION

Flags to indicate type of
F,F1 triangle solution chosen H Area of triangle

Lengths of sides 1,2, and
S$1,52,S3 |3 of triangle M$ Degree or Radian mode

AngTes 1,2, and 3 (in Choice of triangle
A1,A2,A3 |decimal degrees) N$ solutions

P Half the perimeter Q$ User interaction
 

 

  

 NOTES AND REFERENCES     

 

References: TRIANGLE SOLUTIONS, HP-85 MATH PACK, Hewlett Packard, 1980.

The accuracy of solutions may degenerate for triangles having extremely small angles.
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   PROGRAM LISTING
 

   
 

i0

20

30

4)

50

60

70

30

Qn

100

=
~

a
d

tN
=

o
o
o

140

150
160

170
1.80
190
200
210
20
“vy
Lo)

240
250
260

270
28
290
300
310
320
330
344
A50
360

370
H80
390
400
440
20

4310
440
4%0
460
470
A480

I TRIANG - Solves triangles
I in degree or radian mode.
|

I Revision 14/01/82.

INTEGER F,F4
DIM M$L&HT,NEL3T,Q%b[21]
REAL Al ,A2,A3,51,52,53,P,H
DEF FHN@O%
Z=NUMIKEY$) @ IF Z#13 AND Z4#8 THEN
100

FNO$=CHR%(Z)
END DEF
DIsSP TRIANGLE SOLUTION’ @ W
ALT 2
DISP CHR%$(196); ‘egree or ‘;CHR®(Z210

) 3
ON ERROR GOTO 140
INPUT “adian mode?’ ; M$ 8 M$=UPRCEH(
MELA, 11D)

OFF ERROR
IF M$=/D" THEN OPTION ANGLE DEGREES
IF M$="R’ THEN OPTION ANGLE RADIANS
F4.:=0

DISH TARA); OPTIONS @ WAIT &
ON ERROR GOTO 230
INPUT 740888 245A 3)5AM 4)8A5 HIBS
A CNG
Ne=UPRCH(NSTLL,11)
OFF ERROR
ON POS 423457 ,N$Y+4 GOTO 230,270,4
00,%00,%70,6%0

Pb 585%.
ON ERROR GOSUR 1400 € GOTO 2920
INPUT ‘Hide § = /;51%
INPUT “Side 2 = 7;82
INPUT “Side 3 = 7 ;83
Faz

P=(51+82+53)/2
AZ=2XKACOSCBER(PX(P-52)/(51%532))
AZ=2XACOL (SAR IPR(P-81)/7(52%53)))
IF F=4 THEN 380
GOSUR 880
CFF ERROR & GOSUR 220
GOTO 810
oAaba.,

ON ERROR GOSUR 1400 & GOTO 420
INPUT ‘Angle § = 7 AL
INFUT ‘Hide 1 = 7 ;81
INPUT ‘Angle 3 = 7 ;A3
AZ=ACOS (CO CA3+AL))

B83=541%XCOH (AZ) +S2%COS (AD)
OFF ERROR €& GOSUuR 20  

~Wait for RTN or BACK key

~belect degree or radian mode

~Helect problem to solve

-Side~side~side

“Compute half the perimeter.

—-fAngle-side-angle
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   PROGRAM LISTING
 

  
 

490

S00

“40

520

“30

“40

“50

“él

570

“80

“0

600

640

ba

6-30

6HA40

650

bbl)

&H70

6-80

690

700

740

730

730

740

750

760

820

330

G40

850
860
870
880

890
$00
94.0
FE 0
PAO
540
950
G60

GOTO B10
I SAA.
ON ERROR GOSUR 1100 @ GOTO 520
INPUT ‘Side 1 = 7;561
INPUT ‘Angle 4 ‘5A
INPUT ‘Angle 2 5 A2
A3=ACOS (~COS(A2+AL))
GOTO 460
BAL.
ON ERROR GOSUR 1100 @ GOTO S90
INPUT ‘Side 1 7,581
INPUT ‘Angle 4 = 7;A1
INPUT “Side 2 = 7,52
H3=H5QRR (51224527 2-2K51X52XKCO5(A1))
F=1
GOTO 330
I S58A.

ii i

ON ERROR GOSUR 1100 @ GOTO 670
INPUT “Side 4 = 7;5%
INPUT “Side 2 = 7,582
INPUT “Angle 22 = 7 ;A2
AZ=ASTN(SS/51LX5TINAZ)Y)D
GOSUR 880
S53=51XCO5 (AZ +E2XCOS5 (A)
Fi=0
OFF ERROR @ GOS5UR 920
IF Sa2¢=51 THEN 810
Fi=1
A3=ACOS(-CO5(A3))
GOSUER 80
S3=51xCO5(A3))+H2%CA5 (AL)
GOSUR 920
DISP CHR$(240); un again, ‘;CHR$(21
4); dew again, or ‘;CHR$(L9Y7);

INPUT nd?’ ,’R’; Q% @ GH=UPRCH(G$SLL
LD)
ON POSC/RVE’,Q%)+4 GOTO 810,140,840
> 850
IF Fi=1 THEN 700 ELSE GOSUR 920 & 6
070 8410
DIGP 7 END OF PROGRAM
DISP
STOP
1

AL =ACAS(~CO8(AZ+AZ2Y)
F=0

RETURN
POUTRUT.
H=GSiXB3XKEIN(A3)Y /2
DIGP USING 9%0 ; ‘Hide § =7,51
ITaGE 10a, dddd dd

IF NUMCKEYS) #43 THEN 960  

-Side~angle-angle

~Gide-angle~side

~Hide-side-angle (can yield two
results)

~GContinvation options

=ind third anale given first
Two

~Display results
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   PROGRAM LISTING
 

   
 

970
780
290
1000
10410
1020
1030
1040
10%0
1060
1070
1080
1090
1100
1410

1420

1430

DISP USING 9%0 ; ‘Angle 1 =’ ,A1
RH=FNQ% @ IF NUM(Q%)=8 THEN 940

DISP USING 9%0 ; ‘Side 2 =',52

QH=FNQ% & IF NUM(Q%$)>=8 THEN 2970

DISK USING 9%0 ; ‘Angle 2 =',A4A2

Re=FNQ$ @ TIF NUMQ$)I=8 THEN 990
DISP USING 92%0 ; ‘Side 3 =’,83

Ab=FNQ$ & IF NUMQ4)I=8 THEN 1010

DISF USING 9%0 ; ‘Angle 3 =’ ,A3
A%=FNQ% & IF NUM(Q$I=8 THEN 1030
DIGP USING 2%0 ; ‘Area =’,H
R=FNQs & IF NUMQ$I=8 THEN 1050

RETURN
I

DISP ‘Not a triangle. Re-enter dat
a.’
WALT 2
RETURN

 

~Display error message
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PROGRAM DESCRIPTION    
 

POLYGON AREA

This program finds the area enclosed in any polygon given the coordinates of its
vertices. First the user must enter the number of vertices of the polygon, and
then enter the X,Y coordinates of each of these vertices. The coordinates must
be entered in sequential order, either clockwise or counterclockwise. The area is
then displayed and the user has the opportunity to run the program again.
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   SAMPLE PROBLEM
 

   
 

Find the area of the polygon having vertices at

2,3 4,4 6,2 4, P 5,-3 @,-2

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

SOLUTION

STEP INSTRUCTIONS DISPLAY INPUT

POLYGON AREA

1 |Enter number of vertices Number of points = 6 [RTN]

2 |Enter coordinates of vertices [X,Y #1 = 0,3 [RTN]

in sequential order X,Y #2 = 4,4 [RTN]

X,Y #3 = 6,2 [RTN]

X,Y #4 = 4,0 [RTN]

X,Y #5 = 5,-3 [RTN]

X,Y #6 = 0,-2 [RTN]

3 Output The area is = 29 [RTN]

4 End Run again, View again, or End? R| E [RTN]

END OF PROGRAM    
 

 



42

 

 

   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DISPLAY INPUT

POLYGON AREA

1 [Enter number of vertices Number of points = n [RTN]

2 |Enter vertices X,Y in X,Y #1 = X1,Y1 [RTN]

sequential order X,Y #2 = X2,Y2 [RTN]

X,Y #n = Xn,Yn [RTN]

3 |Compute area and

3a |display result The area is nn.nn [RTN]

4

|

Program options Run again, View again, or End? R| V,E or [RTN]

4a If 'R' then step 1

4b If 'V' then step 3a

4c If 'E' then end program END OF PROGRAM    
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 VARIABLE NAMES   
 

 

 

 

 

 

 

 

NAME DESCRIPTION NAME DESCRIPTION

Number of points to
Al Total polygon area Z be entered

Difference between
D1,D2 initial point and Z1 Counts number of points

successive points
Q$ User interaction

Used in computing Finds area of triangular
D3,D4 triangle areas (adjusts A section of polygon
 

polygon to X-Y grid)     
 

 
 

 

 

 NOTES AND REFERENCES     

 

References: POLYGON AREA, HP-85 Math Solutions Book, Series 80, Hewlett Packard, 1980.
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  PROGRAM LISTING
 

    

10
20
30
40
50
60

70
80
90

100

110
120
130
140
150
160
170
180
190
200
210
20

230

240
250

260

270
280
220
300
3410
320
330
340
350
360
370

350

BG

400
410

1 POLYGN - Finds area

b of a polygon.
|

| Revision 11/01/82.

|

REAL A1,D41,D2,D3,D4,A

INTEGER Z1,Z

DIM Q$L3E]
DEF FND{(X) = IP{(XXi00+.%)/400

DISP POLYGON AREA’ © WAI
a

INPUT ‘Number of points =
IF Z(3 THEN 110
Al=10
}

I ENTER VERTICES
I

INPUT “X,Y #
INPUT “X,Y &
Di=X(2)-X{1)
DE=Y(2)-Y (41)
Li=3
DISP “X,Y
) L,Y (ZL)
D3=X(ZLr»-X(L)

D4=Y(Zi)~-Y (1)
A= (DEXD3I-DL%kD4) /2

7

OF POLYGON.

§o=7 X04), YD)
Bom NEY, YL)

$7,724; @ INPUT 7 =/;X({I1

Al=AL+A

D1=D3
Da=D4
IF 242
Zi=Z4+1
GOTO 220
|

| OUTPUT AREA.
|

DISP ‘The area is ’“;FND(ARS(AL))
TF NUMKEY$) HELE THEN 360
DISP CHR$(240); un again, ‘;CHR$(21
4); 7dew again, or 7 GCHRSCLYY);

INPUT ‘nd?’ ,’R’7; 0% € Q4=UPRCHEIQASLL

ED)
ON FOSC/RVES,Gs)+4 GOTO 370,440,330
,400

DLIGP
5TOP

THEN 330

END OF PROGRAMS  

Function to round answers to

two decimal places

the area of triangular

of polygon

areas

Finds

section

~Sums triangle to Find
total area

~Wait For RTN key to continue

~Continuation options
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 PROGRAM DESCRIPTION      

 

HYPERBOLIC FUNCTIONS

This program solves hyperbolic sine, cosine, tangent and their inverses. The
user must choose the desire function by:

S = hyperbolic sine AS = inverse hyperbolic sine
C = hyperbolic cosine AC = inverse hyperbolic cosine
T = hyperbolic tangent AT = inverse hyperbolic tangent

and enter the parameter for the function.

The program uses the following equations:
X =X

HYPERBOLIC FUNCTIONS  sinh(x) = —& > €

X -X

cosh(x) = leren)

2
tanh (x) =1 - e2X

N
f

—Ln[x + (x%+1)INVERSE HYPERBOLIC FUNCTIONS sinh”! (x)

Ln[x + (x2-1) 1, x>1

1+x
1-x

cosh” (x)

L(x)  tanh~ 1 Ln[ 1, x°<1
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   SAMPLE PROBLEM
 

  
 

Determine these hyperbolic functions:

 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) SINH (3.5)

2) ACOSH (45)

SOLUTION

STEP INSTRUCTIONS DISPLAY INPUT

HYPERBOLIC FUNCTIONS

1 [Choose hyperbolic sine Function (A)SCT? S [RTN]

2 |Enter X parameter X= 3.5 [RTN]

3 [Display result SIHN(3.5) = 16.5426272877 [RTN]

4 |Run again for problem #2 Run again, View again, or End? R| [RTN]

5 [Choose inverse hyperbolic Function (A)SCT? AC [RTN]

cosine

6 |Enter X parameter X = 45 [RTN]

7 |Display result ACOSH(45) = 4.49968619067 [RTN]

8 |End Run again, View again, or End? R| E [RTN]
    END OF PROGRAM  
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 USER INSTRUCTIONS  

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

STEP INSTRUCTIONS DISPLAY INPUT

HYPERBOLIC FUNCTIONS

1 [Choose function Function (A)SCT? S, C, T,

S - SINH AS, AC, or

C - COSH AT [RTN]

T - TANH

AS - ASINH

AC - ACOSH

AT - ATANH

2 [Enter parameter (X) X = X [RTN]

2a _|On function 'S' goto step 3

2b |On function 'C' goto step 4

2c _|On function 'T' goto step 5

2d |0n function 'AS' goto step 6

2e |On function 'AC' goto step 7

2f [On function 'AT' goto step 8

3 |Hyperbolic Sine SINH(X) = n.nnnnnnnnnnn [RTN]

Goto step 9

4 |Hyperbolic Cosine COSH(X) = n.nnnnnnnnnnn [RTN]

Goto step 9

5 [Hyperbolic Tangent TANH(X) = n.nnnnnnnnnnn [RTN]

Goto step 9

6 [Inverse hyperbolic Sine ASINH(X) = n.nnnnnnnnnnn [RTN]

Goto step 9

7 |Inverse hyperbolic Cosine ACOSH(X) = n.nnnnnnnnnnn [RTN]

Goto step 9  
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   USER INSTRUCTIONS
 

    

 

STEP INSTRUCTIONS DISPLAY INPUT
 

Inverse hyperbolic Tangent ATANH(X) = n.nnnnnnnnnnn [RTN]
 

 

 

      
 

 

   

 
 

   
 

 

 

 

 

      
 

 

   

 

 

    

9 Program options Run again, View again, or End? R|V,E or [RTN]

If 'R' then step 1

If 'V' then step 2a

If 'E' then end END OF PROGRAM

NAME DESCRIPTION NAME DESCRIPTION

X Parameter for function F$ Choice of functions
Result of function Label output with

H on parameter F1$ chosen function
Flag for hyperbolic SINE

F to signal parameter less
than zero.

References: HYPERBOLICS, HP-85 Math Pac, Hewlett Packard, 1980.
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   PROGRAM LISTING
 

  
 

10
2
[

20

40

“50

60

70

a0

?0
1.00

110
120
130
1.40
150
160
170
1.80
190
200
2410
cr
bons boos

250
240
250
260

270

280

2910

X00

340

hal

R30

340

E50

360

B70

380

B70

400

410

420

4310

4410

450

460

470

480

4430)

I HYPER — Computes
I hyperbolic functions.
I Revision 14/01/82.
DIM F&I], Fi$L%],0%04]
REAL X,H
DIGP HYPERBOLIC FUNCTIONS’
ON ERROR GOTO 80
INPUT ‘Function (I)SBCT?/,” 7; F% @

Fo=UPRCH CFS)
IF LEN(F$)=41 THEN F$=’ ‘AF%
ON POSC(’ & C TISICIT/,F$)+4 GOTO 80
,1460,80,280,80,330,80,380,80,430,30
, 490,80
I ENTER PARAMETER.
ON ERROR GOTO 130
INPUT 7X =7;X
OFF ERROR
RETURN
STINK
GOSUR 110
IF X<0 THEN F=41 ELSE F=0
IF X=0 THEN H=0 & GOTO 260
X=ARS (3X)
IF X>.5 THEN 240
HaX¥ (EXP (CX) ~1) ZL0G (EXP OO) XK EXP (XD)
+4) /2
GOTO 2%0
He (EXP (XD) EXP (X22) /2
IF F=41 THEN H=-H 8 X=-X
Fids=’5TNH"

PCOBH.
GOSUR 440
H= (EXP (XD) +4 /7EXP (XD) /2
Fig=" COBH’
GOTO S40
POTANH.
GOSUR 140
Hed 2/7 CL+EXP (2%X) 0
Fid=’TANH’
GOTO S40

bP ASTNH.
GOSUR 110
HLOG CCHSER (XHX+1))
Fig="A5TNH"’
GOTO %40
I ACOSH.
GOSUER 140
IF X14 THEN GOSUR 640 @ GOTO Sal
H=LOG CCHSAR (X¥X~1))
Fis="ACOBH"
GOTO %40
bOATANH.  

~-Select function

~Enter parameter

-H contains the result for each

function of X

~F4% contains the name of the

function
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  PROGRAM LISTING
 

  
 

500
“10
520
530
540
550
560)
570
580
590

600

610

6H20

6H30

640

GOSUR 140
IF X*2=41 THEN GOSUR 640 € GOTO 580

H=L0GC(4+X) /(i-X))/2
Fi$é="ATANH’
OUTPUT.
DIGP USING S60 ; Fi$,X,H
IMAGE Kk, C(’,k,’)=",K
IF NUMCKEY$) #43 THEN S70
ON ERROR GOTO 590

DIGP CHR%(240); un again, ‘;CHR®(21

4); iew again, or 7;CHR$CL97);

INPUT ‘nd?’/,/R’; G% € QF=UPRCH(QELL
41)
ON POSC/RVE’,Q%)+1 GOTO %80,70,%40,
620

OFF ERROR
DIGSP END OF PROGRAM’ @ ST

op
DISP ‘Invalid parameter.’ & WAIT 2

@ RETURN

 

~Display results

Wait for RTN key

-Continuvation options

“Display error message
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PROGRAM DESCRIPTION  
 

COMPLEX TRIGONOMETRIC FUNCTIONS

This program will compute the sine, cosine, and tangent of a complex number
of the form X + Yi. The program will also compute the hyperbolic trigono-
metric functions. The function is selected from the following table:

S - sine HS - hyperbolic sine

C - cosine HC - hyperbolic cosine

T - tangent HT - hyperbolic tangent

The formulae used are as follows:

 

 

sin(z) = sin(x)cosh(y) + cos(x)sinh(y)i

cos(z) = cos(x)cosh(y) - sin(x)sinh(y)i

na) - Safed simney
sinh(z) = sinh(x)cos(y) + cosh(x)sin(y)i

cosh(z) = cosh(x)cos(y) + sinh(x)sin(y)i

tanh(z) = sinh(zx) + sin(zy)i
cosh(zx) + cos(zy)
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   SAMPLE PROBLEM
 

  
 

1) Compute the sine of 3-1

2) Compute the hyperbolic cosine of -2 + 12i

 

  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

|SOLUTIONL

STEP INSTRUCTIONS DISPLAY INPUT

1 |Run program Complex Trigonometric Functions

2 |Enter coefficients Enter real coefficient? 3 [RTN]

Enter imaginary coefficient? -1 [RTN]

3 [Select sine function Function (H) SCT : S [RTN]

SINE

4 |Display result .2178 + 1.16341 [RTN]

5 |Run again for problem 2 Run again, or End? R [RTN]

6 [Enter coefficents Enter real coefficient? -2 [RTN]

Enter imaginary coefficient? 12 [RTN]

7 |Select hyperbolic cosine Function (H) SCT : HC [RTN]

HYPERBOLIC COSINE

8 |Display result 3.1747 + 1.94611 [RTN]

9 [End Run again, or End? R E [RTN]
    END OF PROGRAM  
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   USER INSTRUCTIONS
 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

1 |Run program Complex Trigonometric Functions

2 Enter complex argument Enter real coefficient? a [RTN]

a - real coefficient Enter imaginary coefficient? b [RTN]

b - imaginary coefficient

3 Select function to perform Function (H)SCT= S,

'S' - sine (goto 4) C,

'C' - cosine (goto 5) T,

'T' - tangent (goto 6) HS,
hyperbolic

'HS' - sine (goto 7) HC,
hyperbolic

'HC' - cosine (goto 8) or HT
hyperbolic

'4T' - tangent (goto 9) [RTN]

4 |Sine - compute and display re- SINE

sult in complex form. Goto 10 n.nnnn + nn.nnnni [RTN]

5 Cosine - compute and display. COSINE

Goto 10 n.nnnn + nn.nnnni [RTN]

6 Tangent - compute and display. TANGENT

Goto 10 nn.nnnn_+ n.nnnni [RTN]

7 Hyperbolic sine - compute and HYPERBOLIC SINE

display. Goto 10 .nnnn + nn.nnnni [RTN]

8 [Hyperbolic cosine - compute HYPERBOLIC COSINE

and display. Goto 10 n.nnnn_ + nn.nnnni [RTN]

9 Hyperbolic tangent - compute HYPERBOLIC TANGENT

and display. Goto 10 nn.nnnn + n.nnnni [RTN]

10 Option to run again: Enter Run again, or End? R E or [RTN]
  'R' to run again, 'E' to end.  END OF PROGRAM   
 



54

 

 

   VARIABLE NAMES
 

  
 

 

 

 

 

      
 

 

   

 

 
 

  
 

NAME DESCRIPTION NAME DESCRIPTION

Denominator for
A Real part of result E hyperbolic tangent

B Imaginary part of result X Real part of argument

D Denominator for tangent Y Imaginary part of argument

F$ Choice of function Q$ End of program options

References: COMPLEX TRIGONOMETRIC FUNCTIONS, HP-85 Math, Series 80,
Hewlett Packard, 1981.

Abramowitz, M. and Stegun, J. A., HANDBOOK OF MATHEMATICAL
FUNCTIONS, National Bureau of Standards, 1965, p. 74, 84.
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   PROGRAM LISTING
 

  
 

10
2
[3

30

41)

50

&H0

70

80

90

100

370
400
410
4h
430

I COMPLEX - Trigonometric
I functions of a
! complex argument.
|

| Revision 14/04/82.

DELAY §

DIM M$L41,F$L3]1,Q04[(3]

REAL A,R,X,Y,D,E

DEF FNS(W)Y = (EXP(W)-EXP(-W))/2

DEF FNC(W)Y = (EXP(UWI)+EXP(-W))/2

DEF FNDC(W)
IF WC THEN FND=-IP(-WXi0000+ 92/10

000 ELSE FND=IP(WXLi0000+.%)/40000

END DEF

DISP

ons’

OPTION ANGLE RADIANS

GOTO 470

Complex Trigonometric Functi

INPUT ‘Enter real coefficient?’ ;X

ON ERROR GOTO 190
INPUT ‘Enter imaginary coefficient?
7. Y

?

ON ERROR GOTO
INPUT ‘Function
PRCECFS)
IF LEMN(F$I=1 THEN Fh=’
=F4$14,2]
ON POS 8 C THSHCOHT ,F4)+1 GOTO 21%
0,240,240,290,240,340,210,400,210,4
50,250,%00,2410
STINE.
DISP TARCL4); SINE
A=GTNCXYKFNC CY)
B=COS (XY KFNS(Y)
GOTO 550
I COSINE.
DISP TARCL3); COSINE’
A=COS (XY XFNC OY)
RasSINC FNS OY)
GOTO S%0
I TANGENT .
DIGP TaRCLZ); "TANGENT
D=COSCR2XX+FNOL2XY)

2410
(SCT: 7; FH @ Fé=U

hFS ELSE F$

A=STNCEXX) /D
B=FNS(2¥%Y)/D
GOTO 5%0
I HYPEREROL IC SINE.
DISGP TARE); "HYPERBOLIC SINE
A=FNS (XO *CO05CY)
B=FNC OX RSINCY)  

~Hyperbolic sine used to
compute other functions.

Hyperbolic cosine used to
compute other functions

~NData may be entered in degree

or radian mode
~Enter complex number

Select function

~Penominatior for computing
hyperbolic tangent
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  PROGRAM LISTING 

 

  
 

440

4%0

460

47 ()

480

470

S00

“10

Led

530

S40

550

S60

“70

S80

“90

600

640

620

6HA0

6H40

GOTO 550
I HYPERROLIC COSINE.
DISP TARCZ); HYPERBOLIC COSINE’
A=FNC (XI XCOS(Y)
B=FNS(X)XSINCY)
GOTO S%0
I HYPERROLIC TANGENT.
DISP TARC?); HYPERBOLIC TANGENT’

E=FNC(2¥X)+C0S (2XY)
A=FNG(2%X) /E
B=8IN(2%Y)/E
DISP USING B60 ; FND(AY,FNDIR) ~Display result

IMAGE K,” + 7 ,K," i’
IF NUMCKEY$)HL3 THEN 570
ON ERROR GOTO 590
DISF CHR$(240); un again, or ’;CHRY ~Continuvation
(197);
INPUT ‘nd?/,’R’; G% @ Q%=UPRCH(A$IL1
11)>

ON POSC/RE,B%2+4 GOTO 590,4%0,620

OFF ERROR
DISP TARCY);/ END OF PROGRAM’
STOP

 

options
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 PROGRAM DESCRIPTION  
 

 

 

PRIME FACTORIZATION

This program tries as factors for the number N all numbers in the set:

[2, 3, 5, P where P = 1, 7, 11, 13, 17, 19, 23, 29 mod 30 and PSsqr(n)]

up to the square root of N. If a factor P is found, P" is factored out of

N and N=N/P™ proceeding from P through the set of remaining test factors

until a test factor exceeds SQR(N).
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   SAMPLE PROBLEM
 

  
 

Factor the numbers 37559, 3212453, and 976142.

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

_ISOLUTION/

STEP INSTRUCTIONS DISPLAY INPUT

1 Run Program ** PRIME FACTORIZATION **

2 Enter number to be factored Enter N? 37559 [RTN]

3 View factors No. Factor Power

1 23 2 [RTN]

2 71 1 [RTN]

4 |Run again Run again, View again, or End?R [RTN]

5 |Enter number to be factored Enter N? 3212453 [RTN]

6 |View factors No. Factor Power

(Number is prime) 1 3212453 1 [RTN]

7 |Run again Run again, View again, or End?R [RTN]

8 |Enter number to be factored Enter N? 0736142 [RTN]

View factors No. Factor Power

1 2 1 [RTN]

2 13 1 [RTN]

3 439 1 [RTN]

4 853 1 [RTN]

10 |End program. Run again, View again, or End?R E [RTN]

END OF PROGRAM  
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  USER INSTRUCTIONS    

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

1 Run program ** PRIME FACTORIZATION **

2 Enter number to be factored Enter N? N [RTN]

3 View factors No. Factor Power

[RTN] will advance factors, # factor power [RTN or BACK]

[BACK] will show previous

factor.

5 Continuation options Run again, View again, or End?R

5a [RTN] will re-run program. [RTN]

5b V [RTN] will re-view factors V [RTN]

5c E [RTN] will end program. E [RTN]
   END OF PROGRAM   
 



60

 
  

  VARIABLE NAMES    

 

 

DESCRIPTION NAME DESCRIPTION
 

Number of factors K Current test factor
 

Array of factors P() Array of powers
 

Number to be factored S Square root of N
     Index for display loop A,Q$ Control for options
 

 
 

   NOTES AND REFERENCES

 
 

  
 

Notes:

Reference:

Numbers in excess of 1012 may not factor correctly.

Number with more than 10 distinct factors will overflow the
factor array. To change this, modify the dimension statement
in Tine 60. Note that the smallest number with 11 factors is
200560490130. This program factors the positive integral part
of N.

Knuth, Donald E., SEMINUMERICAL ALGORITHMS, Addison-Wesley,
1980, Section 4.5.4.
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   PROGRAM LISTING
 

  
 

10
©)
bw

30
40
50
60
70
a0
70

160

170
1.80
1920
200

40
220

wd

240

250

260

270

280
290

S00

34.0

320

330

340

350

360

3710

0 DISP ’

the

of a

I Factor ~ Determines

I prime factorization
I number.
1

I Revision 11/01/82

DIM KC(i0),P (40)

DELAY 1

DEF FNA

A=NUMIKEYS) @ IF A488 AND aA#id THEN

?0

FNA=A 8 END DEF

X X PRIME FACTORIZATION X
Xx’

INPUT “Enter N?/;N

N=AEBS(INTIN)

IF N=0 OR N=1i THEN REEP @ DISP ‘Can

not factor/;N @ GOTO 120

F=0

K=22 & IF MODIN,K)=0 THEN GOSUR 290
K=3 @ IF MODON,K)=0 THEN GOSUR 290
K=% & IF MOD(N,K)=0 THEN GOSUR 290
5=80R (N)

K=K+2 & IF K>5 THEN 330

THEN GOSUR 2920
THEN GOSUR 29

IF MODON,K)=0
K=K+4 @ TF MODON,K)=0
0

K=K+2 & IF
0
K=K+4 & IF
0
K=K+2 & IF
0

K=K+4 & IF
0
K=K+6 0 IF
0

GOTO
U=1

MODIN,KIY=0 THEN GOSUR 2%

MOD ON, KD) =0 THEN GOLBUR 29

MOD (NLD =0 THEN GOSUR 29

MOD ON,K)=0 THEN GOSUR 29

MOD IN, KI =0 THEN GOLUR 29

200

N=NAK @ IF MODON,K)=0 THEN UsU+i @
GOTO 300 ELSE 310
FeF+4 8 K(F)=K 8 P(F)=U ® S=5ER(N)

RETURN

IF N>L THEN F=F+{i ®&
DISF ‘No. Factor
FOR I=1 TO F
DISP USING ‘2d,x,12d,%%,3d" ;
LPC)
A=FNA @ IF A=8 THEN I=MAX(I-1i,41) @&
GOTO 360

K(FI)=N & P(F)I=1

Power’

T,K(T  

~Function returns 8 for BACK

key or 13 for RTN key

~Trap numbers that cannot be
factored

Initialize counter for number
of factors

=Taest first three factors

successive factors to

Stop if >» SEROD
-fuild

test

Initialize counter for factor

power

~Remove all possible factors K

~Update factor array with

factor, power. Revise 5.

~Display results
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   PROGRAM LISTING
 

    

380
390

400

4140

410)

NEXT I
DISP CHR%(210); un again, ’;CHR$(214
4); iew again, or ;CHR$(197);

INPUT ‘nd?’ ,’R’; QF & Q%=UPRCSH(ASTL
4D)

ON POSC/RVE,Q%)+1 GOTO 390,420,340
S420
DIGP END OF PROGRAM & 5
TOP

 

Continuation options



NOTES



NOTES





MATH I

SIMULTANEOUS LINEAR EQUATIONS
QUADRATIC EQUATION
PARABOLIC EQUATIONS
ROOTS OF POLYNOMIALS
TRIANGLE SOLUTIONS
POLYGON AREA
HYPERBOLIC FUNCTIONS
COMPLEX TRIGONOMETRIC FUNCTIONS
PRIME FACTORIZATION

ALL HP-75 SOLUTIONS BOOKS ARE AVAILABLE RECORDED ON MINI-DATA CASSETTES
FROM EITHER A HEWLETT-PACKARD DEALER OR THE HP USERS’ LIBRARY.
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