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INTRODUCTION

This HP-19C/HP-29C Solutions book was written to help you get the most from your calculator.
The programs were chosen to provide useful calculations for many of the common problems
encountered.

They will provide you with immediate capabilities in your everyday calculations and you will
find them useful as guides to programming techniques for writing your own customized software.
The comments on each program listing describe the approach used to reach the solution and
help you follow the programmer’s logic as you become an expert on your HP calculator.

You will find general information on how to key in and run programs under *“A Word about Program
Usage” in the Applications book you received with your calculator.

We hope that this Solutions book will be a valuable tool in your work and would appreciate your
comments about it.

The program material contained herein is supplied without representation or warranty of any kind.

Hewlett-Packard Company therefore assumes no responsibility and shall have no liability,
consequential or otherwise, of any kind arising from the use of this program material or any part
thereof.

© HEWLETT-PACKARD COMPANY 1977
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CUBIC EQUATION

This program finds the roots of cubic
equations of the form

f(x) = x3+ax?+bx+c=0

where a, b, and c are real.

It does so by extracting the first
root, performing synthetic division,
and solving the resulting quadratic
equation (ref: HP-19C/HP-29C Appli-
cations Book, p.6).

Example 1:

x3-6x2+11x-6=0

Solution:
CLRC

1,-R4 STOF
-6, 66 ST}

€Nz

11,88 cTn2

GSE!

.60 ¥ry¥ X1
R<L

B.25 w¥x D
pc

2.00 wr X,
R-E

.00 ypy X3

Example 2:

x3-4x2+8x-8=0

Solution:
- CLRE

1.-84 STOR

-4,88 ST

£.88 CT02

fHE

&Tnz

ECE!

2.88 ¥y X

R-L

-7.86 ¥y D
Lep:

172 pxy V
ey

1.88 ¥y u
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INSTRUCTIONS

Key in the program
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Store coefficients
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**%% "Printx" may replace "R/S"

 



SYNTHETIC DIVISION

This program performs synthetic
division on a polynomial of degree n
(with real coefficients)

n n-1ax'ta(XTIt tagxta,

by x-X, so that

anxn+...+a1x+ao

= (x-xo) (b n-1n-1% +,..+b,;x+b,)+R

where b.= a_

b= bypyxotag for k=n-2,...,0

R= boX0+ao

Note: Program requires ns7. If n<7,

Tet ay=...=a_, ;=0

Example:

(x°-4x"+7x3-10x2+8): (x-2)

Solution: L B8 EHTY
fri
TLE8 ENTH

=~
T
R

1.88 ERTY
-4.86 CER!
7,88 ENTt

-18.68 ENT#
8.88 EKTY
8.88 P8
2.8@ 0Gp2
6.88 ¥¥x D

R.C 6

B.EBE  yu¥

R by
1.B8  ¥wx

pC %
-2.B8 ¥y b

pg 3
J.BB ¥¥¥ b

RsC 2
-4, 86 ¥y b]

Esg
-8.88 x¥v b

eeg O
-8.86 »xy R



User Instruections

OUTPUT

DATA/UNITS
INPUT

DATA/UNITS

0ZQ-o2o-0z

Key in the program1.

Store coefficients2.
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HYPERBOLIC FUNCTIONS

INVERSE HYPERBOLIC FUNCTIONS

This program calculates the hyperbolic
functions and their inverses.

 

 

Equations:

e® - 7 1sinh x =— csch x = SR X (x#0)

X -X
_e + e _ 1

cosh x = 5 sech x = Cosh x

_ sinh x ]
tanh x = cosh x coth x = TanhX (x#0)

N 21\ -1
sinh 'x = In[x + (x?+1)%] csch 'x = sinh X (x#0)

-1 _ 2 5 -1 _ -1 1
cosh 'x = In[x + (x*-1)7] (x=1) sech 'x = cosh 3 (0<x<1)

_.l _ 2 _-I _ ".I ] 2
tanh™ 'x = %In[(1+x)/(1-x)] (x*<1) coth 'x = tanh 3 (x*>1)

Examples: Solutions:
1. sinh (1.5)

2. cosh (5.9) 1.

3. tanh (1.3) )

4. csch (.95) ’

5. sech (-3) 3.

6. coth (-1.99) 4.

7. sinh=! (3.5)

8. cosh™! (100) 5
9. tanh-! (-.7)

10. csch™! (3) 6.

11. sech™ (.5)

12. coth~1 (5.4) 7. 
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8

STEP INSTRUCTIONS DA'T%S,IWS KEYS DSTT/S:ITS

1. Key in the program 1]

1]
2. sinh x X [GSBI| 1 1 [sinh x

1]
3. cosh x X |GSB|[ 2] |cosh x

-
4, tanh x X rGS;“ 3 | |tanh x

LIl
5. csch x X |l gsll 1 ]

[GsBJ[ 4| [csch x
L]

6. sech x X LGSBH 2 |
| GSB|| 4 | |[sech x

]
7. coth x X | gsell 3 |

|GSB|| 4 | |coth x

A .
8. sinh™'x X [sgll 5] [sinh™" x

Y
9. cosh™'x X | asBll 6 { cosh™! x

LI
10. tanh~!x X 6Bl 7 | [tann! x

11. csch~Tx X |GSB|| 4 |

| GsBll 5 | [esch™! x
LIt

12. sech™'x X [asBl[ 4 ]
|GSB][ 6 | [sech~! x

I
13. coth™Tx X [GSB|| 4 |

|GSB][7] |coth-1 x
I
R
IR
]
L]
L
LI
I.
L]      
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*** '"Printx" may be inserted.

 



10

POLYNOMIAL EVALUATION--REAL OR COMPLEX

This program evaluates polynomials of Example 2:

the form: f(x) = (5-7i) - 10x + (-2+1)x2
f(xo) = ag*a x+...+a x" 3 -

0 + 18x° + (3+47)x

where the coefficients for xo = 2 + 1

ak,k=0,...n(n528) and x, are real Solution:

or the coefficients and x, are 188 ENTH

complex of the form 2.8@ CSp3
_ . 4,08 ENT*

a, = Re(a)+ i Im(a) 3.8 £ORY
. B.86 ENT*

Zo = Re(zo)+ i Im(zo) 16,88 CSR4
1.B8 ENT*

k=0, 1, ... n -2.88 CCP4

B.88 ENT4

Example 1: -16.86 LSE4

f )_]]7 32+51++ 5 -7 AR ENT4

(x) = 11-7x - 3x X'+ X 5,08 £SPS
for x, = 2.5 "1B6. B8 1t Re f(x,)

for xo = -5 220.88 AKE T £y )

Solution:
CLRE

11,88 CSP!

-7.88 p-C

-3.86 RS
é.eq RS
5.88 RS

1.ee p-¢

2.98 LSR2
267.72 mx f (2.5)

6.8@ STOR
-3.8@ CSR?
-29.B6 ¥y f (‘5)



User Instructions

INPUT
INSTRUCTIONS DATA/UNITS

For real polynomials:

Store coefficients

Continue for i = 1 to n, n<28

For a different x 0 to step 5

For complex polynomials:

Enter x

Enter a, ,k=n,n-1,...1

For a new case, go to step 7/

11

OUTPUT
DATA/UNITS
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ENT? SE MY

FNT# 57 Pl

EHTY 58 gy
FoLi €2 prTN

r nor

- Multiply by X, S
new

Multiply by xo

- Divide by x,
p.C x4k T(Xo)
N Routines for

aF complex polynomials
CTnd
St r

&Taz 6

£HTH Prepare for LBL9

*xx% Re f(xo)

*xxx Im f(xo)
Multiply in polar

ROLY form    
REGISTERS
 

r or a, 2 g oraj s a, 4 .. . a 5
 

7 8 9 .0 A
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*xx "Printx" may be inserted or used to replace "R/S".

 



ROOTS OF F(X) = 0 IN AN INTERVAL

This program uses a half-interval
search to find the real roots of an
equation f(x) = 0 in a closed inter-
val [a,b].

The user specifies the continuous,
real function f, an interval [a,b],
an accuracy tolerance €, and a search
increment Ax. The program then begins
at the left of the interval and com-
pares the functional values at the
ends of the interval [a,a + Ax]. If
f(a) and f(a + Ax) are of opposite
sign, this interval is searched for
a root. Otherwise, or even after a
root is found, the program proceeds
in the same manner with the interval
[a + Ax, a + 2Ax], etc. At most one
root will be found by the program for
each of these small intervals.

33 Tines and 22 registers (Ro,Rs-Rsg)
available for defining f(x)

Example 1:

Find the roots of x3-8x2%+5x+14 = 0

in the interval [-10,10] using Ax = 1

and ¢ = 10-°

Solution:

FTOE !, -85 5T0S
g5 SToR 1.08 2T0g
£7 2 -18.88 ST
£e T¥ 18,88 37107
9 RCLA B3R!
TRo¥e -LAR wky X,
71k Rog
72 » f(x) 2,80 w¥¢ X,
T - Pg
74 3 TLRE ¥ X3
75 RCLE R-E
e E 11,82 w#x Db+AX
77 +
78
7Q 4

s+
81 RTN

Example 2:

Find the root of x% - 2/X = 0

in the interval [1,10] using Ax =

and € = 107°

Solution:

AT

.
.
.
.
*
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‘

.
.
.
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.
.
4

T
S

n
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- ) -

1

13



14 User Instruetions

INPUT
INSTRUCTIONS DATA/UNITS

. Enter program with f(x) defined at LBL 0

and ending with RTN

. Store constants

end of search

program mode; key in f(x) ending with g RTN;
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REGISTERS
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*k% "Printx" may be inserted
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3 x 3 MATRIX INVERSION

a; by ¢ Example:

A = dr b2 Co -1

dj b3 Cj A={7

has an inverse 2

1 Gy Q7 Solution:
A-lz O Os5 Qg

Qa3 Qg Qg

where a; = (b,c3-bsc,)/Det '; g§

Qo = (a3C2 azca)/Det .'.’”f

8,.pf
o3 = (a2b3 a3b2)/Det 1. BB ¢

ay = (bscy-bycs)/Det .08 %
2.8 ¢

as = (aics-asc;)/Det -1.00
as = (asb;-a;bs)/Det a.80 :

a7 = (byco-bocy)/Det 54,80

ag = (azci- alcz)/Det 8,66

as = (aibs-a,b;)/Det
-p. 74

if the determinant Det of A is non- 0 75

Zero. o
£.17

-8, 11

8. 8c

-8. 8¢

8,77

-8, 82

-

e
y

b
S

-
N
y
w

)
e

)
y

e
n

A
3
Y

w
T
W

T)
W
T
w
1
1

o
A

w

0
0

.

- )

Det



2. Store matrix values

1. Key in the program

Z " - P} c O d o Z "

INPUT

DATA/UNITS

 

OUTPUT

DATA/UNITS

User Instructions
17
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@i »Lple e PCL2
RZ ¥ 91 ESES
ex  x 92 RCLS
A4 PTN 53 PRCL4
AS ¥LBLI 54 PRCLT
AE RCLY 55 RCLé
87 PBCLS 96 ESE9
AR RCLS 57 RCL?
A3  [CPe 98 RCL3
8 RCLZ 59 RCLI
11 RCLE 66 RCLI
12 RCL7 61 €589
17 ESpe 62 RCL6
14 + 63 RCL1
15 RCLZ 64 RCL3
16 RCL4 65 RCL4
17 RCLE 66 G5B9
18 ESRA 67 RCL7
189+ 68 RCLS
2R RCLZ 69 RCLS
21 PRCLS 78 RCL4
22 RCLT 71 ESR9
23 ESRe 72 RCL®
24 - 73 PRCL!
25 PLL2 74 RCL?
26 RCL4 7EORCL2
27 RCLe 7€ ESES
28 CSeR 77 ORCL4
2a - 7e PpCL2
3@ PpCLe 79 RCLE
Il RCLF ge RCL!
2 erLe 81 #LBLO
I7 CShe g2 x
M - g2 A
T RS Determinant g4 ¥
¥ ETE g5 xxv
I7 ORCLE 8¢ Fi
B ORCLF g7 -
8 RLLS 88 RC.@
4 PCLS g =
41 [CEERS @ psS Frk
42 RCLC Q1 PTN
47 PRLLZ
44 prLe
45 PRCLZ
d¢  ESRS
47 RCLS
4¢ PRCLZ
49 PCLE

REGISTERS

1 aj 2 ar 3 as 4 b, 5 b,
b 3 7 Cy 8 Co 9 Cs .0 D A

2 3 4 5 16 17

18 19 20 21 22 23

24 25 26 27 28 29
 

**x "Printx" may be used to replace "R/S".

 



BASE b ARITHMETIC

Given positive integers x and y, this
program computes Yy o Xp

where the operation ° can be +, -, Xx,
+. In division, the remainder is
truncated.

The program can also be used to per-
form base conversions. When the base
has two digits, two digits are allo-
cated in the display. For example
2BD7,s would appear as 2121407.

Reference:

"Applications Programs, Volume 2",
Adams, ed. Int'l. Software Clearing-
house, Estacada, Oregon, 1977.

Examples:

2135+37507 ¢

. 124-375

. 123454x4567 ¢

. 165344

A3C9,6 »Base g

30690, , ~ Base 16S
O

B
W
N

Solutions:

[al ST

- -74T CLITY

-- o~ -~SRER7. LoD

EéR

17 CHT
‘ -t-

7 nens
37 e I

=25, ¥
12745 THT4

2557 nepz

EI1Z41553, ¥y
£ CUTs

4, LCpg

3. ¥y
1£, cT07

-18831230, ceoep

41920, ¥y

2BE2R, CEER
rpe

7A714R2,  wuy

19



3. To convert an integer in se to se

For base conversions:

= x Note: J o 3 Y} -
l

o

> Q
.
D J -

o

7 A
I
.
T

J c > 0 o + o o

INSTRUCTIONS
INPUT

DATA/UNITS
OUTPUT

DATA/UNITS

 

20 User Instruetions



21

 

   
 

 

 

 

 

       

@1 x[BLS 38 RCL7
82 CHC - X 31 LOE
83 CSpe 22 INT
84 XY 23 !
#s  CHS -y 54 8703
B¢ CSpe o5 +
a7 RIN 5 1@%
88 xLBL! X, Y &7 ST0!
3 £SRa b “b 58 RCL4
e+ Yig X 5q ¥{@°10 710 i
11 ESRe cé ET0P
12 CHe > Base b 61 P
12 RS **k%k Yy + X 2 §T05
14 ¥LBL? Xy Yp 63 RCLT
15 ESB9 €4 ST01
1€ K3y Y10 %10 €5 ¥LPLR
7 - y-X 66 RCL4
18 ¥:@° 7 #LBL7
19 €706 > Base b €8 RCL!
28 CSRe £9 :
21 [HE 78 ST0e
22 S ey X Y e
22 sLBLf 72 RCL!
24 CHS 73 ¥
25 ESpe 74 RCLZ
2t RE 7S
27 ¥lBL7 7€ EEY
28 [opC 771
29 x R
J& CSpe 79 LCT¥
2 CHE g -
2 RS *xkx Y oo X g{ CT+7
77 4L > pLLE
34 SRS 81 OTx?
5 wsy PRoo B4 RCLE
o 85 INT
7 cS‘E‘P Be X+#@°
g CHE **k%x Y T X g7 €707

48 fLELF Base b to base 10 gg ;{C\L@
4t INT Base 10 to base b o c;;
42 PCLT conversion routine 5!: PTN
47 CLREC i} o

44 CTa% ¥
45 ST07
4c R
47 ST04
4€ ki

r 49 ST0R REGISTERS
0 Used ' Used 2 Used 3 Used Used > Used
6 Used 7 Used 8 9 0 1

2 .3 4 .5 16 17

18 19 20 21 22 23

24 25 26 27 28 29
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GAUSSIAN QUADRATURE &//b F(x) dx

This program computes the value of

d

b

,// f(x) dx

for finite a and b, and an f(x) which
is single-valued in the range [a,b],
using the six point Gauss—Legendre
quadrature formula:

where:

33 1lines

 

=-Z, = ,238619186

=-Z,, = .661209386

=z, = .932469514
=W, = ,467913935

= w, = .360761573
We = .171324492

and 20 registers (R,o-Rag)
are available to define f(x).

Reference: Applied Numerical Methods.

Carnahan, Luther, and

Wilks; John Wiley and

Sons, 1969.

Examples:

Solutions:

e
dx

é/f x(Tnx)?3

R.238619186 STO!
R. 661209386 STO2
R.532469514 STOZ
8.467913835 STM4
8.36@8761573 STOS
8.171324492 ST06

€102
66 1-X
67 RTN

1.88 ENTt
18.88 GSB!
2.38 axx

FIX8
. 20148808  wxxI

ET02
66 ENT?
67 LN
68 3
69 X
e b
711X
72 RTN

1.00880008 e
ENTt

X2

GSE!
8.37497974  xxx

The correct answers are:

1.

2.

Tn 10

3/8



 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Y N\ Al ® N 23User Instruetions

STEP INSTRUCTIONS DA'TT\?:JJ;WS DSTL:\T/SlleTs

1. Key in the program and switch to run mode .

2. Store constants: 1238619186

L 661209386 -

1932469514

L 467913935

. 360761573

. 171324492

3.1 Go to Label 2

4.] Switch to program mode and key in f(x).

Include a RIN statement .

5.| Switch to run mode

6.| Key in Timits and run

Jf(x)
  

 

For a new case, go to step 3.
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g1
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gs
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T
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+
a
)
L

U
0

f
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K

b
a

F
a
B

T
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Ta
y
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C
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)
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O
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C
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42

¥LBL!
sTDR
°T07

Rl
CT+7

L
N
d

-

| s}

" )

e .
.
.
.
*

.
l

=
T
y

X
S
e
0 L
4

eT

e Y

 

Clear flag

Test flag

-1

Set flag  

k&
¥BLY
RCL1
RCLE

RCL?

cepe
RCL4

£T40
RTN

¥LBL?
R€Ty

P
y

Ty
Ty

ST
y

Ty
3
y
A

L
R

L
A
A
R
o
e
n
l
n

T
D

P
L
D
D
o

T
y
e

Ry
e
D

1
M
y

o+

 

Sto

 

REGISTERS
 

z, (z5) Z3 (Zq) zs (z¢)
 

athbh b - a
9

Used
 

.5

 

19 20 21 22
  24  25 26  27  28    



GAUSSIAN QUADRATURE FOR /F(x) dx
d

o0

This program computes the value g
f(x) dx for finite a and single
valued function f(x) by the six point
Gauss-Legendre quadrature formula:

where: 2z, = -z, = .238619186

Z3 = -2, = .661209386

Zs = -Z5 = .932469514

Wi = w, = .467913935

w3 = wy = .360761573

Ws = Wg = .171324492

33 Tines and 20 registers (R., -R,q)
are available to define f(x).

Reference: Applied Numerical Methods,
Carnahan, Luther, and
Wilks, John Wiley and
Sons, 1969.

 

Examples:

Solutions:

238619186
661209385
972459514
457913935

260761573
1743044Q7f

fi
f
fi
f
fi
f
fi
'
b
f
@

£E [HE
-
=

£7 ¥
Bo loTY

£9  rHC

-1 o
?.fl Uy

74 RTH

B, BRAQGARE

B,o241RIRS

£E HE

£7 !

£8 +
g9 ENTS
- T47B ENTY
-y -71 7

-~ ;
s +
- a
s H’. -'-:L

74y
5 1oyia A

7€ RTH

CTNt
iU

CTNo
< PLS

cTRT

oTNg
oA

crne

ETOE

oTho
Fiol

orTYn

ENTH
nopd
’.'".:g.i.

L3 23

oTOT
il

f.RAARARAG ENT

8.0545312!-’ T wd t

The correct answers are:

£ept

¥¥¥

1. TI(1.8) = .931383771

2. 5m/288

25



. User Instruetions

INPUT OuUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS

. Key in the program and switch to run mode. Il

. Store constants:

i
|

F
:
r
:
:

.467913935

.360761573

o
o

;n
wu

)

. |Go to Label 2

e
T
[
]

=
|

|
|
O

|

N

Include a RTN statement. |

. |Switch to run mode

Key in a and run

o
o

i
|

i
|

|

l
;

‘
;
|

T
T
T
T
T

T
T

|
!

|
|

i
|

|
|

|
|

I
|

|
|

|
|

1
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A! xLBLE 58 RCLI

B2 PRCLE 51 i

ez z g2 +

a4 : hK) z

85 RS *oxkff(x) 54 ST09
s xLPL1 55 RCL?

@7 ENTt S +

ag i 87 ESR2

R? [CHE S8 PRCLS

18 €708 59 qe
1 . Clear flag cn .

12 &107 el PCLY

14 S7T08 £2 ST+8

13 xLBLR 4 PRTH

16 £Spa £5 ¥LPLZ f(x)
17 PRCL!

18 RCL2

18 £7(0¢

28 X2y

21 §T102

22 RCL4

23 RCLS

24 &704

25 X2y

26 ET0S

27 GER9

28 RCL!

29 RCLZ

e €101

31 q2Y

32 €102

22 RCL4

34 PRCLE

35 E£Tp4

Je MY

7 ETRE

28 LEpe°

39 RCLR

@ ne? Test flag
4! E£T0¢

42 #LBLE -1
42 STx@

44 STx1 Set flag
45 STx2

46 §Tx3
7 ET0@

48 xLBL®?

49 Z

REGISTERS

flag 1z, (Z,) Z; (z,) 3 725 (24) 4wy W) [ wy (wy)
.0 A

W, (W) T oa- ] Used Used
2 .3 4 5 16 17

18 19 20 21 22 23

24 25 26 27 28 29
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BESSEL FUNCTION J (X)

This program computes the value of
the Bessel function J,(X) by using a
numerical method which makes use of
the recurrence relation

() = 5 9,00-0y,,
the summation relation

Jo(X) +2 % J..(X) =1
i=1

J (X)
n-1

2i

and the fact that

Tim Jn(X) =0

n—>oo

First let

1 1

m = INT {1+3x12+9x3+max(n,x)}

where INT means "integer part of".

Then set

where a is an arbitrary non-zero
constant.

Then the series of terms, T,,0 < k <m,
is computed by successively applying
the relation.

_ 2k
T() = 50 T (0-Tyyy (X)

starting with k = m.

Jp(X) is then found by dividing the
term Tn(X) by the normalizing constant

p
K=T0(X) +2 I TZ(X)

i=1 !

where

if m is even

3
N
3

5 1 if mis odd 

Note that all the Tg are proportional
to a, hence K and the result are in-
dependent of a.

-6

Note: Jo(X) =1 for x<10 but is out
of range for this program.

Examples:

1. Jo (4.7)

2. Js (9.2)

3. Jo (1)

4. Js (5)

Solutions:

0. enpeeaae ENTH
4.70000800 CSP1
-, 26973878 wxx

. AepaeRp ENTT

.2eaeananpr CEPY
18832852 xwxk

. 03800888 EHNTY

. B@pAAaes CCP:
LPESISTES  dwy
. PRARaAAR ENTH
. feepapen CSP!
L2R114855  ¥¥xA

L
D
D

o
L



1

2. Compute J_(X)

. Key in the program
z n - B c O g o Z 72

INPUT

DATA/UNITS

O
O
0

}
M
_
m
m
A
L

IU
OC
OC
HO
Eb
Oo
Oo
Oo
o
o
O
CO
Co
bU
O
O
O

OUTPUT
DATA/UNITS

 

User Instructions 29
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81 xlBLI 38 RCL1
82 ST s
ez Bi a2 X
A4 ST0S 53 RCLE
s EEX 34 ST03
8t CHE a5 ¥
a: Q & XY
ag g a7 -
88 ETpe 28 ETOE
ie é 28 PRCLE
1t 8702 £a ! Decrement count
12 8704 &1 -
13 RCL! Calculate m g2 ETN9
o5 63 »LBL7
15 1% €4 FROLT
1e yX fS PLL4
17 ENT? c€ 2
18 ENTY &19 a €8 RCLE
2 X

&8 +
21 X 7a z
22 L8TY 71 ORsE wwx Jp (X)23 I¥ 72 sLBLA
24 + 73 RCLE
25 ! 74 STO7
26 + 79 RTN
27 RCL1 7t #LBL8
28 RCLS 77 RCLE
29 x{v? 78 ST+4
Ja Xy 72 RIN
1R MAX(n or x)
32 +
32 INT
74 ¥lBLO
J5 8T08
36 RCLS
37 X=¥?
J8 CGSee
J9 RCLE
48 X=R"
41 G707
42 2
43 z
44 FRC
45 X=87
46 ESBE8
47 RCL3
48 RCLS
49 2

REGISTERS

0 1 X 3 Tk+] 4 3T, 5 n
-99 7 8 9 .0 A

10 , Ty Tn Counter k Used

18 19 20 21 22 23

24 25 26 27 28 29 
 

*x% "'Printx" may be inserted.

 



GAMMA FUNCTION

This program approximates the gamma
function T(x) for O<x<61 with eight
digit accuracy over most of the range.

 

Equations: //,__

2T
(1) F(x)=e[]n —)~(—+x1nx-x+A]

_ 1 1 1

where A = (1- 352 * To5x7 )" Tox

(2) T(x+1) = xI'(x)

Note: This program can be used to
find x! = T'(x+1)

Examples:

1. 1(1)

2. Tr(.5)

3. 1(5.25)

4, 7!

Solutions:

1.808@rAARE £CPY

1.8BARRRAE ¥ F(])

.509083P0 £001
[TTRASI2S wkk D(.5)=/i
............

FEL21IE116T #¥v T(5,25)
f,PRAARPAR P!
540008017 vy 7!=T(8)

L
R
e
-

o
y

Reference: Gamma Function, John

Ulissides. "65 Notes,"
V3 N 10, p. 37.

31



2. Compute T'(X

Z n - ) c O d o Z 2

INPUT

DATA/UNITS

A
o
O
O
,

O
O
0
o
o

O
n
e
n
e

 

OouTPUT
DATA/UNITS

32 K

lT
er Instruet10NS
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BI ¥LEL! sp CT9
g2 t108m c! PRLLI

82 9 €2 RS *xx T (x)
g4 + T=x+9

BSE ENT#

e 10X

87 2
A EWNT*

as vz
ez
11
i c

13 2
{4 4

‘~ -

15 7

10
17 =

18 !
10 -

26 w2y
29 '
29 n
27y
24 =
ot
25 vy
27 ENTH
20 1y

28

7 vy
22 P

37z
34 2
e
:"t‘P '4r;?"':

7L
4
26 rue InT (T)

an e¥

4! &Tny

42 CLY

47 9 «
44 - Reduce T (T)
4% x[PRLA

4 £7=f

47 i

42 + x+ i x+9
L 49 yEyo

REGISTERS

0 X 1 T'(x) 2 3 4 5

6 7 8 9 0 1

2 3 4 5 16 17

18 19 20 21 22 23

24 25 26 27 28 29 
 

*x*x% "Printx" may replace "R/S".
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SINE, COSINE, AND EXPONENTIAL INTEGRALS

Sine integral:

 

si(x) = [ SRt -
0

; (_])nxzn + ]

=0 (2n + 1)(2n + 1)!

where x is real.

This routine computes successive
partial sums of the serijes, stops
when two consecutive partial sums
are equal, and displays the last
partial sum as the answer.

Si(x)

 

 T X0 T T T T T
4 2 4 6 8 10 12

Notes: When x is too large, com-
puting a new term of the
series might cause an over-
flow. In that case, display
shows all 9's and the program
stops.

Si(-x) = -Si(x)

Cosine integral:

X cos t - 1
Ci(x) =y+Inx+ f —dt=

0

v+ nxs z 10 X,zn
1 2n(2n)!

n:

where x>0, and Y= 0.577215665 1is the

Euler's constant.

This program computes successive
partial sums of the series. When
two consecutive partial sums are equal,
the value is used as the sum of the
series.

 

 

Notes: When x is too large, computing
a new term of the series might
cause an overflow. In that
case, display shows all 9's and
the program stops.

Ci(-x) = Ci(x) - im for x>0.

Exponential integral:

X t © n. _ e _ XEi(x) = -/ E—'dt v+ In X +nz]-fifir

where x>0 and y= 0.577215665 1is Euler's
constant.

This program computes successive partial
sums of the series. When two consecu-
tive partial sums are equal, the value
is used as the sum of the series.

Ei(x)

 

T T T T T T T

244 6 8 10 12 14 16
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Note: When x is too large, computing Solutions:
a new term of the series might
cause an overflow. In that B EFFRISEFT BT P
case, display shows all 9's B £z grre
and the program stops. §=§: i

References: Handbook of Mathematical g.33 *ix
Functions, Abramowitz and ;-{jiéfii
Stegun, National Bureau A
of Standards, 1968. Sy ke

“H, 15  ¥¥E

1.R5 Repz
Examples: 357 ¥

1. Si (.69)
{_-?,.’: Lees

B.28 w
2. Si (.98) ‘
3. Ci (1.38)

4. Ci (5)

5. Ei (1.59)

6. Ei (.61)

T N ® o 2 \User Instruetions

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

Key in the program L__;] L:j:J

—I
Store o .577215665| [STO [-|

[0_ [::::] a

]
For Sine Integral X |GSB 11 ] ]Si(x)
For Cosine Integral X [GSB || 2 | Ci(x)

For Exponential Integral X 16sB || 3 | |Ei(x)
| I 1  
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?

¥LLAS

Sine Integral
routine

##% Sj(x)/Ci(x)
Cosine Integral
routine

Exponential In-
tegral routine 

ot 4

¥

5":‘ +

ET ot

o .
o -

-
£F X

£1  ornT
& d LR

.- ~ED
&z ROLZ
-~ -

R4 -
-
£d +
-
£S5 Xgvn
L r~YRO
£8 £Tpe

&7 RS

  

*xx £ (x)

 
REGISTERS
 

1 used 2 yused 3 used
 7 8 9

used
 2 3 4 .5

 18 19 20 21 22 23

 24  25 26  27  28 29 
 

*#% *Print X" may be used to replace "R/S".
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NOTES



In the Hewlett-Packard tradition of supporting HP programmable calculators with quality software, the following
titles have been carefully selected to offer useful solutions to many of the most often encountered problems in your
field of interest. These ready-made programs are provided with convenient instructions that will allow flexibility of
use and efficient operation. We hope that these Solutions books will save your valuable time. They provide you with a
tool that will multiply the power of your HP-19C or HP-29C many times over in the months or years ahead.

Mathematics Solutions

Statistics Solutions

Financial Solutions

Electrical Engineering Solutions

Surveying Solutions

Games

Navigational Solutions

Civil Engineering Solutions

Mechanical Engineering Solutions

Student Engineering Solutions



HEWLETT "’!fi,l PACKARD

Reorder No. 00029-14001 Printed in U.S.A. 00029-90005


	Cover
	Table of Contents
	Cubic Equation
	Synthetic Division
	Hyperbolic Functions/Inverse Hyperbolic Functions
	Polynomial Evaluation--Real or Complex
	Roots of F (X) = 0 in an Interval
	3 X 3 Matrix Inversion
	Base b Arithmetic
	Gaussian Quadrature for a∫b F(X) ∂X
	Gaussian Quadrature for a∫∞ F(X) ∂X
	Bessel Function Jn (X)
	Gamma Function
	Sine, Cosine and Exponential Integrals

