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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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ARITHMETIC, GEOMETRIC, HARMONIC, AND GENERALIZED MEANS . .+ .+ + .+

This program calculates the arithmetic, geometric, harmonic, and
generalized means given a set of numbers.

BASIC STATISTICS (TWO VARIABLES) 4 v v v & & 4 v v v 4 v v v & 4 o

This program calculates the means, standard deviations, covariance, and
correlation coefficient given a set of number pairs.

ANALYSIS OF VARIANCE (ONE WAY) + & v &+ & o o o o o o o o v v v 1

This program performs a one way analysis of variance (ANOVA) for k
treatment groups containing an equal or unequal number of observations.

CHI_SQUARE DISTRIBUTION | ] 1] L] ] L} L} L} L] L] L] L L] L} L} L} L} L] L} L} L} L}

This program evaluates the chi-square density function and the cumulative
distribution for given values of x with v degrees of freedom.

t-DISTRIBUTION . L] . L] L] L} L} L] 1] . L] L} L] L} L] L] ] L] L} L] L} L} L} L} L} L}

This program evaluates the integral of the t-distribution with v degrees
of freedom for given values of x.

F-DISTRIBUTION L} L] L] L] L] . L} L] L] . . L} L] L} L} L] L} ] L} . L] L} L} L} L] L}

This program evaluates the integral of the F-distribution with degrees of
freedom v;, v, for given values of x.

POISSON DISTRIBUTION L] L] L] L} L} L] L] L] L} L] L} L] L] L] . L} [} L} L] L] . L} L]

This program evaluates the Poisson density function and cumulative distri-
bution for given values of x (positive integers) with mean = variance = A.

PARABOLIC CURVE FIT ] L} L] L] ] L] ] ] ] L} L] L} L} L] L] L} L} L] . L} L] . ]

This program fits a parabola to a set of number pairs such that the sum of
the squares of the errors is minimized.

PAIRED t_STATISTIC L] (] 1) L} L} L} L} L} L] L] L} L] L} L} L} ] L} 1] L} L] L] L} L} L}

This program calculates the test statistic, t, and the number of degrees
of freedom given a set of paired observations from two normal populations
with unknown means.

t-STATISTIC FOR TWO MEANS v & v v 4 v v o v o 0 v+ 0 v 0 0 v 4

This program calculates the test statistic, t, and the number of degrees
of freedom given two independent sets of observations from two normal
populations having unknown means and the same unknown variance, and given
Ho:ui - p2 = D.

CHI-SQUARE EVALUATION v + + v o v v v v 0 0 0 0 0 0 0 0 0 0 0 4

This program calculates x® given a set of paired observed and expected
frequencies or if the expected values are equal, just the set of observed
frequencies.

2 X K CONTINGENCY TABLE + « v v v v v o 0 v v 0 0 0 0 0 0 0 0 0

This program calculates x?, the number of degrees of freedom, and
Pearson's coefficient of contingency given a 2 x k contingency table.
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ARITHMETIC, GEOMETRIC, HARMONIC
AND GENERALIZED MEANS

Arithmetic mean

A=31+...+a

Geometric mean

G= (alaz ... a )

Harmonic mean

+
+
ml—

Generalized mean

[—

n
M(t)= (1 > ah)’

NOTES: 1. ak>0, k=1, 2, , N
2. M(1)=A
M (-1)=H
EXAMPLES:

Find A, G, H & M (1) for the set of
numbers

{2, 3.4, 3.41, 7, 11, 23}

SOLUTION:

ad Py

NI N

Ty e

wn

.88
.ae
.48
.41
.ee
N
.68

.38

.48

£SR!
sT09
£SR2
£SB2
6SE2
£sB2
£SR2
£SR2
6SE3
KX
RS
j 224
RS
233
RS
L3 3 3



User Instructions

STEP INSTRUCTIONS DAITT,’S,I,TS KEYS DI:)TL:\T/:::-TS
1 Key 1'r1 the program B | J ‘W l
2 | Initialize 7 | fes || 1 || 1.00
3 | If M(t) is desired 7 t | lsto || 9 || t
4 Perform step 4 for k =1, 2, ... n A 'GSBil rﬂ A
5 Compute A IGSiB—’ '73—| A
6 Compute H IR/T' r] H
7 | compute & Rs || || @
8 | Compute M(t) IR/ || | ome)
LI
LI
I
LI
L ]
]
]
[
1T
) e
.
- I




Program Listings

[ )

o
B TSN I g% ]

]

[ B )

Ty iR

D]

Ty &R ke ey Ty e

L T I T G Vi Y PG S,

‘o o

(2~ ]

Ty LR P Ny Ty tea

1

w3 M3 My Y Py Py Fy By Ma
. oy

oLRE initialize

g;g ***A
Rl
1%
-

***G

***M(t)

***"Printx" may replace "R/S".

REGISTERS
1 2 ra 3 4 5
7 8 t 9 0 A
ra t n
.3 4 5 16 17
v 1/a
19 20 21 22 23
25 26 27 28 29




BASIC STATISTICS (TWO VARIABLES)

This program calculates means, standard
deviations, covariance and correlation
coefficient derived from a set of data
points

{(x.i’ y_i), 1=-|’ 2, c ey n}

_ 1 Q& _ 1 Q&
means X = ﬁ-gg% X; ¥ = ﬁ»%é% Y;

standard deviations

/Zx 2 - nx?
_ - nx? _ n-1
(or o, —/ /———

- n-1)
covariance
-] 1
Sxy n-1 (inyi n inzyi)

RN |
(orsx.y - Exgj nzxgyJ)

correlation coefficient
S s~
Xy Xy
ro= =
XY SySy gXay

NOTE: n is a positive integer and
n>1.

EXAMPLE :

50

62

68

74

SOLUTION:

44,80
o1.00
<. 80
54,00
2,60
s1.e0
£g. 00
4,00
74.00

.......

17,137

LER!
ENT?

T+
=

B ENTH

T+
T4

LBRENT?

I+
ENT?
T+
ENT?
I+
ENT?
T+
ENT?
T+
RS
*kKk
ReE
RS
¥¥¥
Reg
XN
RC
L33
Rog
XX
£eRz
E¥¥
R-C
¥¥¥
Rt
¥¥¥
RS

81

54

51

40



User Instructions

STEP INSTRUCTIONS DAITNAF/,SnTuTs KEYS ofrlz::rrs
1. |Key in the program L]
2. |Initialize lesB || 1 |
3. |Perforn steps 3-4 for i-1,2,...n vi e[ 1
8 I i L]l ]
(correct erroneous data) Yk | [«ENE] /—]
N w |l =]
5. |Calculate means: B IR/;] Fﬁj L x
i s JL Ty
6a. [Calculate sample standard deviations: LR/S H 1 Sy
I lres |1 Sy
7a. |Calculate sample covarience ‘ R};A] rij Sxy
8a. Ca]cu1ateA§8rg§Jation coefficient | ] IEZQ 1—] Fyy
~6b. |Calculate populations standard deviations: | |?Sa ,T] | oy |
R R , , I,B/ S “ | Oy
7b. [Calculate population covarience |§/?' 17—1 Sxy
8b. |Calculate correlation coefficient I??}g—l rj rxy

L]

[l

| T

[
I T




° P Listi
rogram Listings

11 ¥l Bl .. .

81 #LELI Initialize

g2 [LF

g2 koS

24 PRLC.P

g5 !

e - n-1

g7 &Tn!

ee ERC.B

as =

eI

11 870z

12 %

d -

1._. * k% X

14 ¥2Y

15 RsC *kx Y

1£ g

17 R/E **% S

19 14 X

el fie

19 p.c * k%

Sy

2

21 ¥LBLE

22 RL.S

27 R

24 RC.Z

2c

26 FRC.E

27 :

8 -

29 prLY n-1 or n

3e :

21 Rsg Fhk Sxy or Sxyl

2wy SxSy or oxoy

7o

L

34 RSE *% rxy

25 ¥lBL2

¢

7 OROLE

30 ¥ ** "Printx" may b¢ inserted before "R

. *kk .

kLT Ox **% "Printx" may bg inserted

8 Ny before or in pJace of "R/S".

41 PCL2

4:} F\S ***U

4

45 RC.8

46 8T 6.0

PERE Xy

48 CTOR

/-1 REGISTERS

0 1 n-1 2 n 3 4 5
6 7 8 9 .0 n 1 X
2 Ex? 3 Ty 4 zy® 5 oxy 16 7
18 19 20 21 22 23
24 25 26 27 28 29

S".




ANALYSIS OF VARIANCE (ONE WAY)

The one-way analysis of variance tests
the differences between the population
means of k treatment groups. Group i
(i= 1, 2, ..., k) has n. observations
(treatment group may have equal or un-
equal number of observations).

sum.= sum of observations in treat-
ment group i

x~

n.
1
Total SS= Q. X..2 - ...
= S 1]
i=1 j=1

—_—

—
M~
=
—.
>
~
N

—
1]
—_—
.
I
—_

k -
Treat s$= 3, [FS—— - ...

Error SS = Total SS - Treat SS

df; = Treat df = k-1

k
df, = Error df = Eg% ns - k

Treat MS %;gg%-%%

Error SS

Error MS m

Treat MS

k
> n, - k degrees of freedom)
=1

Total SS, Treat SS, Error SS are in
registers R;, R,, Rj3.

REFERENCE: Mathematical Statistics,
J.E. Freund, Prentice Hall, 1962

EXAMPLE :

1 10 8 5 12 14 1
Treatment 2 6 9 8 13

3 14 13 10 17 16
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SOLUTION:
CLRE

10,88 I+
2.88 I+
5.88 I+

12,88 I+

14,80 I+

11,88 I+

ESE!
0k Sum;y

)
»
[xn]
D]

.80 I+
s.ea I+
g.ee I+
12,88 I+

(3331

JE.83 wxx Sump

14,68 I+

12,88 I+

18,88 I+

r :+

I+

EER!

¥k Sums

R-E

2.88 xxx dfy
RS

12,88 sy dfp

.79 wex F

bt bea
> SN |
o)

4
."5
]
(=]



User Instructions

sTe INSTRUCTIONS oATAUNITS Kevs DATAIUNITS
. 1 F?X in the program I 1 { |
2 |Initialize - | £ |[res |
3 Perform 3-5 for i= 1, 2, ...k m r“‘
| 4 |Perform 4 for j= 1,2, ..ny PR (N L R Y R R
(correct erroneous data, Xim Xi:n | f H - ]
5 |Calculate Sum less || 1 || sum,
6 |calculate Treat df Res |1 ]| 4
7 |calculate Error df B Res |1 1] af,
8 Calculate F I;Q—/S—] ﬁ F
9 |(optional) Total 55 i Ree |11 | | Totar ss
10 | (optional) Treat SS |RCL II 2 J Treat SS
11 | (optional) Error SS IRCL || 3 1 Error SS
12 |For a new case, go to step 2 ‘ H l
_— ] L]
I
i . LI
e
LI
— [
I
. I
- - N ] .
o - A | R I
- o IR -
, , S
. — A I N R I A J
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Program Listings

ai

-

e
oo,

D

My e
el

w3 My
N e ) P

(2] !‘E .[g ry r;.; Py My My T
.| Ty

(2]

¥LBL!

oT+4

restore registers

**Sumi

Total SS

Treat SS

Error SS

***dfl

***dfz

***F

** "Printx" may be

FX*"Printx" may be
in place of "R/S

inserted before "R/$".

inserted before or

REGISTERS

Total

SS |2 Treat SS

3 Error SS 4k

8

9 .0

X:s |4

.5 16

20

21 22

26

27
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CHI-SQUARE DISTRIBUTION

This program evaluates the chi-square If v is even,
density
Vy = (X _ |
: vooX F(z) (2 1)
f(x)= — x2 e ? y
> If v is odd,
ZZF (%) v 1S 0O

where x >0

v is the degrees of freedom.

f(x)

REFERENCE: Handbook of Mathematical
Functions. Abramowitz and Stegun,
National Bureau of Standards, 1968

NOTES: 1. Program requires vgl4l.

: 2. If both x and v are large,

f(x) may overflow the machine.
Series approximation is used to evaluate

the cumulative distribution

EXAMPLES:
P(x)= IS f(t) dt 1. v= 20,
x= 9.591;
(X)§- o7 x= 15.
St SOLUTION:
’ 28,80 ENT?
_ 9.591 GER!
- g.e2 wrx f(x
114 2: xk Eve (x)
K1 (42) (v+8) . (vH2K) 8.8 wx P(x)
15,68 T2
ESE2
The program computes successive partial g.e6 wrx T(x)
sums of the above series. When two RS

consecutive partial sums are equal, the

. , e.22 xxr P(x)
value is used as the sum of the series.
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EXAMPLE : SOLUTION:
3,08 ENT?
2. v= 3, .82 £SR:
x= 7.82. 8.82 wwx T(x)
8,95 yyy P(X)
[ ]
User Instructions
STEP INSTRUCTIONS DAITT:S;,TS KEYS D:TT/S::TS
1 |Key in the progran B |
2 Enter degrees of freedom v 1ENTf 1 [ J
3 Enter x X l H l B
4 | Compute f(x) GSB 7‘ ‘A] ) l f(x)

5 Compute P(x) lR/S ‘ r I P(x)
6 For a different x: 7 X [STO—’ Dj
7 Calculate f(x) and go to step 5 ‘GSB~' 2 f(x)

- 8 For a new case, go to step 2

|

]

|

[0 ]




Program Listings
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a1 xR} 42 z

Bz &T22 X 49 CHE

87 ki 8 e

a4 ! £ ¥

gc 52 2

BE 2y v 52 RCL!

a7 z 54 ¥X

ag 5 55 <

fe  cTod 5S¢ RCLZ

! THT 57 E

11 58 E&Tos

12 v even or odd? LI *Hxf (X )

12 o odd €@ FRCL2

14 1 €1 RCL!

15 r=1 £2 z

146 £2 ETxS

17 - 4 2

18 65 FRCL!

19 factorial loop £ ¥

28 H &7 &70¢

21 ¥=ye €8 !

22 oTor £9 &TR4

37 - 78 ¥lBLE

24 71 RCLZ

25 72 RCLE

2 73 2

27 74 +

N 75 ST0¢

2g y=yo 7E z

38 ETPRe 77 RCL4

oy 78 x

72 H 79 ETC

I3 - es + add to 1 first time

24 a1 X#£vye

ki3 83 FRCLS

7 84 ¥

10 Iy e RS **%P(x)

3o 2

4

a1

42 F**"'Printx" may replace "R/S".

432 H

FER

4=, Uy

46 PRCL2

47 2

REGISTERS

0 1 v/2 2 X 31,1 (v/2) |4 used 5 used
6 USEd 7 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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t-DISTRIBUTION

This program evaluates the integral
for t distribution

where x>0.
v is the degrees of freedom.

EQUATIONS:

(1) v even

I(x,v)=sinod {1+% cosze+%%% cos“o+. ..

(2) v odd
29 4f v
™
Ixv)=9 09 2

2,z i 2cos?
-t cose{§1ne[]+3cos o+...

2+4...(v-3) V-3 .
4 ST\ >1
3. (v-2) cos 6]}1f'v

- 1o X
where 6 = tan (Vﬁg)

REFERENCE: Handbook of Mathematical

Functions, Abramowitz and
Stegun, National Bureau
of Standards, 1968.

EXAMPLE :
1(2.201,11)
1(2.75,30)
SOLUTIONS:
2,201 ENTE
11,02 GSE
.95 oy 1(2.201,11)

“ag e 1(2.75,30)



User Instructions
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STEP

INSTRUCTIONS

INPUT

KEYS

OuUTPUT

DATA/UNITS DATA/UNITS
~ 1. | Key in the program [ ]’ I

2. | Enter x B x | ENT4 | | |

3. | Enter degrees of freedom v I || I

4. | Calculate I(x,v) |GSB ] | 1 J I(x,v)

[l

|

|
|
|
|

[

LI

|




R/S".

[ ] [ ]

16 Program Listings

a1 ¥LpL! 48 =

B2 5TC! 49 ET+¢

83 RAC se p&E?

a4 I8 51 ETG7

gs z 52 RCLE

ac  TAN- 52 RCL4

7 ETO02 6 54 X

ae RCLI 53 RIN

a9 2 56 ¥LELE

18 : 57 RCLZ

It INT 58 2

12 LST¥ 5a X

12 X#Y? v even or odd? 34 Fi

14 cT0@ odd £l =

15 8 &2 S§T67 20/m

16 5705 &3 RCLI

17 Esee &4 b

18 RS ** T(x,V) €5 S&T0S

19 ¥LPL g6 £T-1

28 RCL2 67 X=Y? v =12

21 ros £8 LT06

22 vz 69 ESRO

22 103 cos?# 78 PRCL2

24 RCL2 71 rps

25 SIN 7z

26 ST04 sino 72

27 RCL! 74 x

20 2 7o Pi

29 ¥=y? v=2? 7E :

@ EeTOR 77 RCLY7

31 z 78 +

» 78 RS ** T(x,v)

23 - 8@ xLBLR

34 STOR i=INT (12)- - 1) 81 RCL4

KA 2 ReE ** T(x,v)

& STDE 82 ylBLE

37 ¥LBL? &84 RCLY

38 pCLZ 8% RsE ** T(x,v)

38 X

4@ PRCLS

41 1

2 +

47 x

STX + . .

:: : . Rs + 1 ** "Printx" may pe inserted before"

£+

47 ET0S

REGISTERS

0 i " vorv1l |2 6 ® _cos?e sind °  Used
6 Used 7 20/m 8 9 0 1
2 .3 4 .5 16 17
18 19 20 21 22 23
24 25 26 27 28 29




F DISTRIBUTION

This program evaluates the integral of
the F distribution

eyt (2 2
e Vo
Qx)= S ~dy
X v v V1+ v2
r(%l) r(~é~°—)(1+;2L y)

for given values of x(>0), degrees of
freedom v,,v,, provided either v, or v,
is even.

0

The integral is evaluated by means of
the following series:

(1) vy even

where t=

EXAMPLE :

1. V1=7, V2=6, x=4.21

SOLUTION:
4.21 ENT#
7.88 ENT?
6.8@ GSBI
B.85  xkx
EXAMPLE :

Q(4.21)

2. vy=h, v,=20, x=2.25

SOLUTION:

Q(2.25)

17
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User Instructions

ster NSTRUCTIONS DATAUNITS Kevs DATAIUNITS
1 Key in the program Iil [ |

2 | Enter x X [ENT* I [ I I

3 Enter v, Vi | [,,ENT* H l

4 Enter v, V2 | ‘ \ J I
5 |Calculate Q (x) |GSB H 1 Q(x)




Program Listings
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@1 xLBL! 48 ¥LBLY

a2 ENT* 8 2

I X4 R} 58 8T+2

B4 STO2 vy 51 ST+7

ps Ry 2 R

ac o1t v 33 RCLZ

g7 ¥ 54 PCL7

g+ LRI

pa = 56 RCL3

18 £703 t 57 x

14 RrLY I

2 2 sa gT+5

12 = 6@  [ps2

14 FRC 61 ET07

15 x#@° v, even or odd? 62 *LBLE

16 ET0S v1 odd 63 RCLS

17 ceea V1 even 64 RCL4

12 RS **Q(x) £5 ¥

19 ylPLR 66 RTN

2@ PrLz €7 ¥LBLS vy even

21 RCLZ £8 RCL!

22 2 68 RCL2

22 8707 78 &1

24 z 71 X2y

25 ¥ 72 8702

26 ETDd 72 1

27 RCL: 74 RCLZ

2 s - 1-t

29 - 7€ 8T03

e 2 77 GSpke

3! =z 7e 1

2 eToe j= 2x=2 79 ey

27 ¥=p0 2 g8 -

34 ETNR 81 R-E **Q(x)

s i 82 xLPL8

3 oTeS 82 RCL4

37 RCLI 84 RS **Q(x)

e -

KL ik 1-t (or t)

4@ RCL2

41 2

42 =

47 **'Printx" may be|inserted before "R/S

44 ET+S

45  pez

4 ETO?

47 L6

REGISTERS v

0 v, or v, 2 vy, or v 3 t, 1-t 4 t y or [s ,sed
° used 8 9 (]_t)?J' 1
2 .3 4 .5 16 17
18 19 20 21 22 o
24 25 26 27 28 29
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POISSON DISTRIBUTION

This program evaluates f(x) and P(x)
for a given ) using the recursive
relation

A

f(x+1) = y

f(x)

Density function

Cumulative distribution
X
P(x)= 2 f(k)
k=0

where

|

mean = variance = )
X is positive
and

x is a positive integer

EXAMPLE:

X =3.2, x=17

SOLUTION:

'

28 £8P
ae RS
83 xx f(7)
8,98 xxx P(7)

™y
- =



User Instructions
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STEP INSTRUCTIONS DAlr’::/,:;ns KEYS D:Tlf/s:ITTs
1 Key in the program I ’| |

B F(0)=P(0)=
2 |Entern A lese || 1 || .oa |
3 Enter x ] X r44471 riiiA}
4 | calculate f(x) s | f ]
5 Calculate P(x) - |R/S Il P(x)
6 For a new x, go to step 3 |I

|

L

L
)

|
|

L

|
—

| |
‘ ‘ | ‘ ?
| L J | |
! | |1 | | ] 1
[ | ] | [ ]
I | | [ 1 | [ || |
I I ‘ [ [ | |
o
R .

| |
| [ | |
[ | | | |

I |
| |
(S [ R B S|

| i | | | |
I [ [ I | I | [
[ | 1 || | [ |
T T ] I
| | |
| |
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Program Listings

"

oo ray Py

b bt et bt b bea e
4 LTy

ra
g Py = T 'O D

rny

ra n
£

25

***f(x)

***P(X)

***"Printx" may be

in place of "RAS".

REGISTERS

f(0)

3

f(x)

P(x) 5

9

.5

16

17

18

19

20

21

22

23

24

25

26

27

28

29

inserted before or
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PARABOLIC CURVE FIT

For a set of data points {(x; Yi)s 1= SOLUTION:
1,2,...,nt this program fits a parabola
i prog P CLRE
y=a2x2+a1x+a0 SIBENT’
: 8.83 G5B
with the sum of the squares of the @.08 ENTH
errors minimized. ‘1 oe L‘qéi
ap. gp ENT+ COYTECt erroneous
EQUATIONS: The normal equations are “"eé csé% data
Ix2y = aIx* + a1rx® + aoIx? 2.8 ENT?
IXy = azrZx® + a;Ix? + aolx 1.86 GSB1
-5.88 ENTt
Ty = azix® + apIx + aon, 1,58 OB
where the summations are from 1 to n. -24.58 ENTY
3.8@ £SB1
NOTE: If £x*® = 0, an error will occur. —8@. P8 ENT?
Replace it with 10749, 5.8R GSP!
Se2
REFERENCE: "Applications Programs, 2,66 g‘it a
Volume 1," Adams, Ed. Int'l. k/c 2
Software Clearinghouse, . os
Estacada, Oregon 1976. L& wp &y
pp. 15-18. R-8
2.28 kg
EXAMPLE: 4,88 CSR3
-48.27 ¥xx Y
X | 0 1 1.5 3 5
Y | 2.1 2 -5 -24.5 -80
Zx1.3 = 156.38, IX:Y5 = -479.00,
inzyi = -2229.75
in‘* = 712.06, n = 5,00, Zx1.2 = 37.25
x. = 10.50, Zy1. = -105.40
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User Instructions

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1. |Key in the program o l ‘I

| S ) E—

2. |Initialize ] f [REG

3. [Perform 3-4 for i = 1,2,...n 7 Y; Ei;;gw rﬁm*ﬁ
4 7 X lesa || 1 || i
(correct erroneous data xk,yk) Y ‘ENT¢ " [
777777 Xk as || 4 i
5. [Calculate regression coefficients: [ GSB ]‘ 2 ar
Lrss || 2
- -
6. |Calculate estimated value, y X lAQSB_J‘H 3 y

7. |For a new x, go to step 8

X
N~
wn
|
SN I I I O I N S O I R NS N A

\
L

- J  J  J—J J_JL ]
|
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Program Listings

21 ¥lBL!
g2 I+
A3 |STY
B4 |STX
5 K3
as ¥
87 &T+8
ag ¥
a8 ST+7
ia ¥
i1
12 £T+49
12 RC.B
14 R-sS
15 %BL?
¢ RCLE
17 RC.Z
18 8T0¢
18 §7=7
2R 87=%
21 z
22 RC.1
27 gz,7
24 &T=g
25 o=
26 RL.E
2z = !
28 &7z
29 52,3
e 2
2! R
32 RC.I
73 g-.2
24 -
-
26 RCLE
27 8T-7
28 §T-2
38 RC.3
48 &T-9
41 &-.5
2 RC.Z
47 E£7:8
44 g§=.5
45 LSTX
46 X=R7
47 ET0R
48 877

48 ST:3

XYy

X3

X2y
n

Solve 3 simultan-
eous equations

58 RCLE
5! 871-7
52 RC.S
53 §T-9
54 xLBLA
35 RCLT
36 8T=8
57 RCLS
58 RCLS
59 X
68 §-.5
6! RCLS
t2  R-S
63 RCLE
64 X
€5 §-.32
66 RC.5
&7 RsS
68 RC.1
&9 X
78 §-.3
71 RC.Z
72 RS
72 ¥LBL3
74 ENT?
F) xe
76 RCLS
7
F I e
79 RC.S
ae X
a1 +
82 RC.3
ez +
84 PR-S
85 »LBL4
8¢ 3-
7 LSTY
88 LSTY
89 3
g Y
81 &r-8
a2 X
83 gr-7
94 vy
as X

**% 'Printx" may r

*kk az

*kk ai

*k%k do

A

y manual "Printx" o
Correction routine

n

eplace "R/S".

ptional

REGISTERS
1 2 3 4 5
9 A
Used ToTxt 8 1x? Ix2y,az X
4 .5 16 17
2 3x2 TY,a, Used IXY,a1

18 19 20 21 22 23
24 25 26 27 28 29
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PAIRED t-STATISTIC

Given a set of paired observations from
two normal populations with means u;,
uz (unknown)

Xs l X1 Xo e X

1 n
\Z ’ Y1 Yo Yn
Tet
Dy = %5 - Y,
_ 1 55
D = — D
nisg
$D.? - l-(ZD )2
S = i n i
D n-1
s5= 2D
-

which has n-1 degrees of freedom (df) c
can be used to test the null hypothesis

REFERENCE: Statistics in Research,
B. Ostle, Iowa State
University Press, 1963

EXAMPLE:

X | 14 17.5 17

17.5

15.4

Y5 ‘ 17 20.7 21.6 20.9 17.2

SOLUTION:

IND

4.80 ENT?
17,88 £SEY
17.58 ENTt
28.78 GSE1
17.88 ENT4
21.68 GSE!
17.58 ENTH
28,96 CSE!
15.48 ENT?
17.26 GSE!
BER2
=2.268 k¥
R

1.88 x#¥

RS
-7.16 kEx
RS
4,00 1

=]

df



User Instructions
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sTee INSTRUCTIONS DATAUNITS Kevs DATAIUNITS
1. |Key in the program r*’_j FT
2. |Initialize e ]
| 3. ﬁPerfBrim 3-4 for i - 1,2,.7.,(1 X ,W |7:v_]
‘. vi | [esE [ ]
|(correct erroneous data) o | [ ]
Yk |esB || 3 |
5. |Compute statistics: | GSB H 2 ‘ b:;
|Rs || Sp
B | [ Rs ]| t
| R/s || df

|

I

|
|
|
l
|
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28 Program Listings

81 xLBL: y X

az -

g3 I+

a4 R-S

85 ¥LBL2

Be i

a7 RS g

as g D

8e LSTY

18 ¥y

11 RS *kk G

12 RC.B D

17w

4

15 B

16 PRs8 *kk L

17 RC.8

18 1

18 -

21 ¥lBLZ

22 -

23 I- C

24 poc orrect errors

**% "Printx" may Qe inserted before
or in place ¢f "R/S".
REGISTERS

0 1 2 3 4 5
6 7 8 9 .0 A X
2 ZXZ .3 4 .5 16 17
18 19 20 21 22 23
24 25 26 27 28 29




t-STATISTIC FOR TWO MEANS

Suppose Xis X2s ... and

X
ni
Y15 Y25 ...s Yp2 are independent

random samples from two normal popula-
tions having means ui,u2 (unknown) and
the same unknown variance o2,

We want to test the null hypothesis

Ho: w1 = w2 =D

Define
n
s 1
X = T Xi
_ 1 n2
Y= 0 > \Z
i=]
t = X---D*
VAR
niy N»

/%xiz-n1§2+2y12-n2§2
ni+n,-2

We can use this t statistic which has
the t distribution with n; + n, -2
degrees of freedom (df) to test the
null hypothesis H,.

REFERENCE: Statistical Theory and
Methodology in Science and
Engineering, K.A. Brownlee,
John Wiley & Sons, 1965.

EXAMPLE:
x: 79,

122,

y: 91,

100,

n, = 8

n, =10

D = 0(i
SOLUTION:

84, 108, 114,

120

103, 90, 113,
80, 99, 54

.e.,HO: U =

CLRE
79.88 I+
f4.88 I+
1gg.ae I+
114,88 I+

12e.8e I+
les.ee I+
122.88 I+
126.88 I+
ESB!

91.e8 I+
1ez.ee I+
%a.g8 I+
113.e8 I+
1e8.86 I+
87.e8 I+
lee.ep I+
ga.ae I+
99.88 I+
54.88 I+
£SB2

16.86 xxx
8.88 R-S
1,73 axx

Uz)

120,

108,

29

103,

87,
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User Instructions

1. |Key inithe program ["“~4“1|>"' ] -

2. |Initialize - | f || REG ||

3. [Perforn 3 fori=1,2, ...m NN (N | R A
(correct erroneous data) Xk ‘ f H - ]

4. |Reinitialize lesB || 1 |

5. |Perforn 5 for i -1, 2, ... ms & T I N | R
(correct erroneous data) Yh ‘ f Jl Z-AJ |

6. |Calculate statistics: r“j [_____'

6a. |Degrees of freedom lesB || 2 || af

6b. |Enter D and calculate t statistic D | R/S H .

7. |For a different D D lasB || 3 t




Program Listings
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@1 xLBL!

gz RC.E

B2 ET04

ed  1:X

B: &T01

6é X

e7 §Tp2

g ¢

B9 PRC.E

H 1

11 -

12 iy

13 ¥

4 €103

5z Reinitialize

16 R-E

17 #LBL2

18 RC.E

18 &T+4

28 178

21 8T+

22 X

22 §T-Z

24 §

25 RC.é

26 1

27 -

22 ¥

2q ¥

M RCLT

Y X2+ y?

2 RCL!

33 RCL4

24 2

35 -

3 RS ** o df

TR Save D

28 :

I8 ¥

48 X

41 8T0s Denominator

42 Xy

43 12 D

44 ROLZ . ,

45 - ** "Printx" may be inserted before "R/$".

46 CHS

47 RCLS

48 s

45 RS **

REGISTERS
0 11/, 1/ml/n 2 o o o 3 Used ‘ny,ni+n, 5 Denominator
9 .0 A
6 7 8 n X
2 .3 4 .5 16 17
£x2

18 19 20 21 22 23
24 25 26 27 28 29
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CHI-SQUARE EVALUATION

This program calculates the value of
the x2 statistic for the goodness of
fit test by the equation

= o O B
X T

. 1

i=1

where 01 observed frequency

E.
i

expected frequency
If the expected values are equal
201
(E=E. = —— for all i)
i n

then

n .
z i

1}

X2 -10.
1

20,
i

Note: In order to apply the goodness
of fit test to a set of given data,
combining some classes may be necessary
to make sure that each expected fre-
quency is not too small (say, not less
than 5).

REFERENCES: Mathematical Statistics,
J.E. Freund, Prentice Hall, 1962

EXAMPLE :

01‘ 8 50 47 56 5 14

Ei} 9.6 46.75 51.85 54.4 8.25 9.15

SOLUTION:

-
o g 0O LA
. K

Ty
-

RIS

‘_~O ka '_-D

hed -
id

48

. Be

Correct erroneous data



EXAMPLE :

2. The following table shows the
observed frequencies in tossing a die
120 times. x 2 can be used to test if
the die is fair.

Note: Assume that the expected fre-
quencies are equal.

number | 1 2 3 4 5 6

frequency 01.| 25 17 15 23 24 16

SOLUTION:

CLRE
25.86 G5P!
17.8E CSR!
15,86 GSB!
23.88 L8B!
24.88 CSB!
16,88 E8B!

9,88 CSE!
§,.@8 CSB2
ESR4
5080 wir X2
g8
/.84 wexw E

User Instructions
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* Correct erroneous data

5 For a new case, go to step 2

STEP INSTRUCTIONS DA‘II'T/’S;ITS KEYS Dfrlz:::Ts
] Key in the program ) I H ] o
2 | Initialize | ¢ Jlres ||
3 For equal expected values: !—‘ Tm}
3a | Perform 3a for i= 1, 2, ...n 0; ‘GSBJ‘ 1 ] i
(Correct erroneous data, 0.) Oj [GSB “ 2 ] i
| 3b | Calculate x? ) ] ﬁgj lA 'S ] X 2
3c | Calculate E ] LR/S ] l l E N
4 When expected values are unequal: | f 7 [7' ]
4a | Perform 4a-4b for i= 1, 2, ...n 1 01' [ENT*H l ______
4b 2 less J1 1| i
(Correct erroneous data, ~Oj "—"Ej)' ) Oj l ENTﬂ [‘*“"]
S . less |[ 2 | 1
| 4c | Calculate y? B lese || 3 | x?

N I T

o

B R B .
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A1 ¥LBL!

g2 &TRZ E. or O,

gz - !

a4

s

#é

a7 ET+2

a8 ROLZ

s I+

LI i

10 ylpL2 correction routine

12 eTn7

17 -

14 ye

15 RLLZ

1s :

{7 oT-?

18 RCLZ

18 I-

28 R-E

21 xlBLZ

22 RCL2

27 R-C * % X2

24 xLBL4

28 pr.2 70.2

25 RL.2 ;

2¢ RC.2 n

27 5

28 RC.1 z0,

2z

2B LETY

21 -

72 -0 *kk |2

fera P-_ X

34 | S *kx [

** "Printx" may bg inserted before "R
***x"Printx" may b¢ inserted before or
in place of "R/B".
REGISTERS
0 1 2 3 sed 4 5
6 7 8 9 .0 A
T X

2 g2 3 4 5 16 17
18 19 20 21 22 23
24 25 26 27 28 29

S".




2 x «k CONTINGENCY TABLE

Contingency tables can be used to test
the null hypothesis that two variables
are independent.

1 2 3 k Totals

A ar A az ... Ay NA

B by b, bz ... by Ng
Totals Ny N N3y ... Nk N

Test statistic

a.2 N

1
+ —
W N

N
2= ___
KON

k
A=

k
1 i
Degrees of freedom df = k - 1
Pearson's coefficient of contingency C

measures the degree of association
between the two variables

REFERENCE: Statistics in Research,
B. Ostle, Iowa State University Press,
1963

EXAMPLE :

SOLUTION:

CLRS
.88 ENT?
.86 G381
.80 ENT4
.B@ GSE!
.88 ENT*
.80 C9R!
.80 ENT?
.88 GSBI
9.88 ENT?
£.80 £SB2
RS

B8 xkE
RS

.82 ¥ix
RS

B.82 w¥xy

O D g e DA g T

ry

correct error

df

35
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User Instructions

STEP INSTRUCTIONS DAIT':\F;S;'TS KEYS DSTLZ::TTS
1 Key in the program | Il |
2| mitiatize - [ |[res |
3 | Perform 3-4 for i= 1, 2, ...k % ENi
: e 0 1]
(correc;rerroneous data aj, qilw % LFNTT ’L,,,,J
S| fese [ ]| 5
5 Calculate degreesof freedom ‘R/S Il df B
6 Ca{;ui;£eixélﬂu |R/S || x2
7 Calculate Pearson's coefficient of |R/S |‘ c

contingency
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81 ¥LPL! b a
2 I+
B2 LSTH b a
84 xLBLR
85+ N;
BE 4 same in last x
87 RC.2 b2
ag LoT¥
as =
18 &T+1
11 FRC.4 a2
12 LETX
13 :
14 8T+2
15 a
16 ET.2
17 87
18 RC.8 i
19 RS
2 !
2 -
22 RS **xdf
27 RC.1 Ng
24 RC.Z Ny
23 + N
26 ENT#
27 &I
28 ETx2
29 [CHS
J8 PRCL!I
I RC.!
2 =
3+
34 RCLZ
5 RL.3
I
7+
RS oy
39 +
49 LSTS
41 sy
2=
A
44 RS ***C . .
o . . **x*kUPprintx" be inserted
45 #LEL2 correction routine ] N "
4% 3- before or in|place of "R/S".
47 LSTY b a
48 cToR
REGISTERS
2 2
1 b, 2 a; 3 4 5
z
. 9 .0 A
N
2 b2 3 4 a2 .5 16 17
18 19 20 21 22 23
24 25 26 27 28 29




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 Soiutions



.

.

- - - -
.

=
.
L




	Cover
	Table of Contents
	Arithmetic, Geometric, Harmonic, and Generalized Means
	Basic Statistics (Two Variables)
	Analysis of Variance (One Way)
	Chi-Square Distribution
	t-Distribution
	F-Distribution
	Poisson Distribution
	Parabolic Curve Fit
	Paired t-Statistic
	t-Statistic for Two Means
	Chi-Square Evaluation
	2 X K Contingency Table

