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Given an input resistivity structure of ̂ 10 horizontal "layers" 

(<9 true layers plus underlying half-space), this program calculates 

the theoretical Wenner or Schlumberger vertical electric sounding, 

"VES", which would be seen over.the layered structure. Output con

sists of pairs [a, p^„„(a)], where a = array spacing (= AB/3 for 

app 

Wenner, ° AB/2 for Schlumberger; AB is the distance between outer, 

usually current, electrodes), and p (a) = apparent resistivity at 
app 

that spacing, sampled at three points per decade of a. Separate 

program cards are provided to handle Wenner and Schlumberger arrays. 
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O/nax 

Oii»ir i n . Y^S lYianoaL 

USER DEFINED KEYS 
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TECHNIQUE: This program was written following an HP calculator program 

by Campbell and Watts (1978) and FORTRAN programs by Zohdy (1973, 1974a) 

and Zohdy and Bisdorf (1975). The technique is described by Zohdy (1974b, 

1975), and involves two steps for each electrode spacing value, "a". 

First, the input layered structure is used to calculate a digital kernel 

function B(x), where x is related to the present spacing a. Second, 

B(x) is convolved with a set of coefficients (Ghosh, 1971), which are 

specific to the array in use, to find p (a). Iteration is accomplished 
app 

by incrementing a, . hence x, by 1/3 of a log cycle; B(that x) becomes 

B(x-Ax); all other B(x) are cascaded in memory so that B(x-jAx) occupies 

B^(x-(j-l)Ax) slot; convolution is again performed; and so on. 
1/3 EQUATIONS: Ax = 10 ' 

Wenner f = 1.36 x = a/10^''^ 

Schlumberger f = 1.05 x = a/100 

1. To get B(x) = kernel function 

a. Initialize for bottom layer (half-space) 

\ = 1 ^i = ^ 

b. Iterate upward through all layers i A ^̂ r -^"^ 

K . = (p,.i-R.)/(P,.rt) ^ £ ^ ^ ^ 2 . 

"i " (-2h^_i)/(f*x) 

^i ° K^*exp(m^) 

B^.i - (1-Qi)/(1-H?,) V ^W 

f ^ After iterating through all layers 

B(x) = B -p, ^ 
1 1 OQ 

c . Convolve wi th Ghosh c o e f f i c i e n t s , G 

P=T,n(a) " ^^ G..B(x-jAx) app j ^ o J 
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OPERATING LIMITS AND WARNINGS 

1. The Ghosh filter has been found to have too few coefficients 

to adequately track a rapidly falling curve (Zohdy, 1975, p. 37; also 

see Anderson, 1979). Thus, curves produced by this program may be some

what in error in cases where a very good conductor underlies a relatively 

resistant layeir. As a rule of thtimb, be wary of this program's results 

whenever a conducting layer has resistivity less than 1/20 that of the 

overlying material. 

2. If an attempt is made at step 3 to enter more than 10 layers, 

the program will stop with a flashing "11" in display. (Press "CLR" to 

clear the flashing.) All further calculations will assume the 10th 

layer represents the bottom half-space, and will ignore the deeper, 

invalid layer(s). 
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( s t a n d a r d ) 
USER INSTRUCTIONS ____ ' 

STEP PROCEDURE ENTER PRESS DISPLAY 

1 
2 
3 

S 
6 

Lau&rrSj , 
tAKts. f iha 
n o mat&r' 

p r i i i t c d . 

' /» tn . 

LOOJCL sJelcs i a n d 2. of appnsp 
Xni'ti 'atiae p r o g r a m . . . 
I n p u t l a y e r s t r u c t u r e 

CL. 'Resls+"ivt+y or̂ . la-ficr. - i . , . . 
b . .Th icknass o f la.tjcr U . . . . . 

"R^&pcai: s t ^ S - f o r a U 
-to d^Ajoe^t CU..^Jo)^ "ipro^ram 
a n ... 7nA'rn'^ JiajZ-sface. C^ = o<iX 
Keu fo r i t . 

{OptlonaL) I n p u t a^^ic ••• 
Pe r fo rn^ 1his s t ep onU^ i f V^S 
cradle. i.s oiesirccL. F o r mani^aL otx 

X n p u ' t sburiina s p a a n a .... (3 
^ t a r t CAlcuiaHon o f V £ S . . . 

There, ujill nooj iyc a. ^sc-veraC 
P rmi&r Gtctput: 7$ autz. 

consists of CL .s&t o f jaai^rs I 
p e r LD^ cyc/c o f a.^ f rom a. 
(approXjrritstteJ.u— o u t p u t pa i r s 
exceeds "ihe. value o f (̂ nuuc ®' 

f o r m a n u a l o u t p u t Ct\ 
a t sji.p ^^ o r Qmax '*^^ J e f I 
.Sfops ^ ' ^ (^^. C^ntJn) ' n d ^ P 
rro^ram is nduj r c a j ^ - ^ c a \ c 
p e r cijcJe... f o r eacJi .iuccessi\ic 

M o f t r O n t apparen t resisiivit^ ma.Li de. 
Chut sJoujJijf) f o r a rd i t ra ru s p a 
v5 a n d 6 htj -JakCr^ Q f̂̂  = a / 

(OprfionaL).. 7b cJian^e. Qn,ax . . . 

t\Laii. C^ennefor.. vihli. mba acr) c^^rd. 
/?ST -A' o. 

i'n 
C P h t o r 

i input : Ik 
'ofix. MiaClocucs-i: U- l ] 

l u e r "Jo b e 

L\ 

22?IC 
'Vx'cL PC-too 

t p ^ j '^ki'p ic 
C 
D 

miYxutt. uiait: f o r cu; 
mah'c frotn Pits f-o/ 

hterecL d ^ 

:fput'. 
'j a n d 

^hnpl^A. ^ 3 po7nts 
CexactluJ h 

't.j mo vaJi.<. c f Q 

l i s s t h a n 
, 'au, (TO 

tcLte. ex 
pair^ 

rtcafi a 
' / tun 

V£S 
pnss 

l y s o f 
?r eaxh vhli/c 
Neui G »»»<M 

C O p H o n d 0 To . chanqe . Hmin. 
Nott ih 1hiS case, exccaf/on ixscr/hs 

fo r a Tjetu case, 9o -h s h p Z . 

U N I T S ; C//»/fe m u s t i c ciompa 
oJ^m'meters. ^a.y. Iheri n!s 

f.djf 

a n d . a*s 

nd 

i7 u m i i 

.sf^ f . ) 

cu 
2'^'C 

^ 
o n . 

O. 

p r i n t 
.Step S . 

O 

m'7:, 

f * . ' ^ ^ m 0 . x 

" a : •pacuryei 

tuas ^fffirec 
pnofnam 
press X-ht:.) 

sah\ph i d 3 po in ts 

max\ 
Pie. 

X f t 
e « - ̂ ^̂  
O L . 

cc^cuiatec'., rnanuall 'J 
mferasi^. 

NcLj.amax 
Ouiputas ai 

of 

C 
pnissJrtf C . 

^hovc. 

'̂  ''̂ e J a r c i n 
mikt ^ Vn meters. 
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_ _ _ _ _ Coding Form v^ 
LOG CODE KEY 

uuo 
0 0 i 
002 
0C3 
004 
005 
006 
007 
008 
009 
010 
Oil 
012 
013 
014 
015 
016 
01? 
01S 
0 i 9 
020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041-' 
042 
043 
044 
U4i 
046 
047 
048 
049 
050 
051 
052 
053 
054 

n 
47 
29 
71 
42 
05 5 
02 2 

LBL-
fi . 

CMS. 
CP . 
SBR. 
8TD. 

42 STD: 
OS 08 
03 3 
05 5 
05 5 
07 7 : 
02 2 
03 3 
69 
01 
69 
05 
76 
O' i" 

01 
09 9 
42 STD. 
00 
09 
42 
01 
01 
00 

DP 
01 

DP 
05 

LBL' 
IFF 
1 

uu. 

STD 
01̂  
1 f̂ 
0 ̂  

STD 
02' 

i2 STD 
02 

U3 
86 
04 
00 
42 
04 
42 
05 
42 
06-
9? 

n:-; 
STF' 
04' 
0 

STO-
04 

STD 
05' 
STD: 
• 06 
RTN' 

Irlear.fliems. 

S i p r e C , ! ^ 
caeffs..... 

S e t stonxQi 
^ ^ } 3 

P r i n t 

I 

76 LBL 
12 B 

69 

i j y 
99 

S T * 
OS 

DP 

S T * ' 
08 ' 

PRT' 

COMMENTS 

^ n . . / ^ i 

3Set 3 . 

...Vfliues. 

- /w-
index 

Ecn7&:. 

sJore. . 

p a i r s ^ . -

LOC CODE KEY 

055 
056 
057 
058 
059; 
Ot-0 
061 
062 
063 
0A4 
065 
066 
067 
068 
069 
070 
071 

073 
074 
075 
076 
07'7 
078 
079 
uyu 
OSl 
082 
083 
084 
085 
086 
087 
088 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 

mo 
101 
102 
103 
1 r|4 

1 r i 5 
106 
107 
103 
109 

01 
01 
"-''? 
99 
69 

69 

43 
07 

'"58 
91 
61 
12 

1 . 
1 . 

•<n 
PRT. 
DP . 

D P " ; 

RCL; 
07 
GE 
GE 

CP 
REV 
R.-S 
GTD 

R 

. j :ou . r f t * 
cfLpaifS. 
m f i j i t i ^ 

, - j f . J p o -

qo TO 

6 9 

L t L 
QE 

DP 

_.^£-^ 

94 * / -

RTH 
••' b 

18 
L b L 
C 

9 1 p.-' 
••• b 

13 
55 
4 3 

LBL 
C 

RCL • 
54 54 ' 
95 = • 
42 STD' 

30 ' 
IFF" 
04" 
or 
or 

SBR' 
IFF" 
GTD'; 

1 " 

3U 
C* i'' 

04 
01 
01 
• ? < 

I J. 

or' 
61 
79 
oi 
03 
05 
07 
03 
05 
01. 
03 
69 

i 
OP 

COMMENTS 

iHSfilAij. 
. . f loihinf 

F c n ^ C : 

.&e t< fsh te . 
X • 

^hpsio 
JSuqaiA 

.T f̂ter 
. j 7 ieuJ .a^ rn 

PSnEHL 

LOC [CODE] KEY 

110 Oi 
111 03 
112 03 
113 03 

01 

116 
^ ^ - ? 

1 i ( 
< -: I ' I 

i i '-= 

1 19 
120 
121 
122 
123 
124 
125 
1 :"'A 

130 
131 
132 
133 

135 
136 
137 
138 
139 
140 
141 
142 
i .-•? O 

144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 

03 3 
05 5 
05 5 
01 1 
03 3 
05 5 
06 6 
69 DP 
02 0 
69 DP 
05 0 
69 
00 
25 
q 1 

DP 
CO 

CLR 

76 LBL 
14 B 
43 RCL 
07 07 
42 STO 
29 29 
76 LBL 
89 .fl' 
69 DP 

6i i' 
42 STD 

69 0?" 

76 LBL 
76 LBL 
73 RC* 
OS OS 
65 X 
43 RCL 

42 STD 

44 SUM 
OS OS 
73 RC* 
08 08 

COMMENTS 

'rm 
(Theic 
_.i1eps ma 

.....bcdtvpf 
. . . i f - j ou . 

.ha f<r . f to 
. .prtrtt _ 

e4»dl<..) 

'fi-shp 
\.ioalle*< 

/setting di pkuf 

f e n . :b'. 

\t<i -Jfed,. 

Jin7tia.i{\e^ 

i ^ t . _ 

.Ctsain ]oep 
.yjbr Hd-rifti 

^. eale. 

R-6*^ 

MERGED COOES 
62123 821 72fsToii3i aaicrol np 
63 Ea O " 7 3 1 ^ 1 3 84 c a E l 
64BJ3 C3 74^u,(j C3 92iiNV] Lsm] 

T E X A S I N S T R U M E N T S 
INC (IHHOH A l t.l> 

3) 
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PROGRAMMER. 

Tl Programmable J ^ 
Coding Form \s 

LOC CODE KEY 

160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
1̂ 9 
180 
1:81 
182 
133 
184 
185 
136 
187 
138 
139 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201/ 
202 
203 
204 
205 
206 
207 
208 
209 
210 

214 

OS 

•J4 

95 

69 
op 

02 
94 
65 
r •-' 
03 
55 
43 
,30 

4-j 
O 1 

95 
24 
42 

94 
i-iCr 
i~i -J 

01 

01 

RCL 

RC* 
OS 
+ 

RCL 

STD 

OP" 

RC* 
OS 

RCL 
30 

RCL 
31 

IHV 
LNX. 

RCL 

CE 
STD 

+.••••-

+ 
1 

1 
+ 

RCL 

54 
95 
4 "4 

69 
38' 
97 
07 

STO 

DP"] 

nil 
07 

COMMENTS 

<*=>.--;? 

q « / t i ^ 

£nd. Loop 

LOC CODE KEY 
215 
21 6 

230 

;: J y 
i40 
'i''\ 1 

M2-
:43 
^H 
M5 
L'46 
^47 
l-i-O 

;49 
;50 

iOb 

fbi 

6̂2 

ib4 
i' 6 5 
i66 

ua 
49 

LBL. 
RC*: 
08 

PRD 

220 43 RCL, 

222 7? SBR; 
223 4S EKC; 
224 22 INV 
225 87 IFF. 

15 
99 

99 

yy 

04 
t 

PRT 
M^T 
PRT 
flIiV 
EKC 
53 
GE 

flDV 
EKC 

7Jsa>.a^ 
' 7 

• -
iJrsOjSiop 

•J •!• 

15 
03 

65 
40 
30 
95 
42 
30 
76 
7"^ 

U7 
65 
02 
75 
01 
95 

08 
61 

LBL 
flDV 
EKC 
53 

LBL 
E 
3 
l-'K 
IHV 
LOG 

RCL 
30 

STO 
30 

LBL 
X 

RCL 
29 

STO 

IHV 
SUM 
OS 

GTD 

COMMENTS 
Calculatn. 

Norrnaliifii 

. . — .Rl. 
fkM KemtJ. 

.jcpfofpititn 
..J)as.l>yoii 

fti'rrfr-

^ ^ > ^ 

if not, 3 
. . jQ^Ott . -

_ Jncref*><^ni 

fioULKtiC 

"-= inmauii JTnJiialUe 
'£iop 

. JbdOL^ 
•̂  ...-jrzaistaa. 

LOC CODE KEY 

4 i' b 

;90 
^91 
!; 9 2 
^93 
:94 
L'95 
i:96 
•' ' • t '7 

i 9 8 
>99 
:!00 
501 
:i02 
503 
504 
505 
• iOb 
507 
508 
509 

'6 LBL 
rS EKC 
52 K I T 
12 IHV 
J7 IFF 

02 
1+ • 
DP 

U4: 

69 

43 
0 0 
4 ^ 
06 
69 
20 
76 
97 

00 

06 
69 
20 
69 
26 
97 
02 
97 
4'"' 

03 

02 
69 
30 
76 

00 
K 9 

01 
44 
69 
20 
69 

RCL 
on 

STD. 
06 

DP 
20 

LBL 
DSZ 
RC* 

00 
ST* 

06 
DP 

20 
DP • 

26 

02 
332 
RCL 

0 3 
STD 

02 
DP 

30 
LBL.; 
1+ 
K U ' 
ST* 

0 0 ' 
DP 

• 24 
IFF 

0 1 • 
sun 
DP 

20 
DP 

24 
RCL 

COMMENTS 

£nter 
neui Bl 
and. 
conveWe 

Casdadc 
• Kernel 
..eJtrtmli 

S i i'n 
inemoru 

Prepare 
J i r ntxiy 
-3: 

Sfore 

Check 
jtAjheXfier 

.... there. 

..^are nau) 
-CfiOOfM. 
-BliPio 
-.eooveHlC 

MERGEDcooes 
6 2 C a c i 72gfoiEl| 831OT6] E a 
63 l a 8 3 73iRal c a 84E3 E 3 
64 8 2 1 5 3 74(su^ (CJ 92(m»J ;swl 

T E X A S I N S T R U M E N T S 
I N C n K r O H A I C O 

Tl 

. ) 

o 
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LOC CODE KEY COMMENTS LOC CODE KEY COMMENTS LOC CODE KEY COMMENTS 

3 4 U 
•t' o 1 

o o o 

324 
.-t •-! C 

3 2 6 
327 
c o o 
329 
330 

02 

04 
67 
86 
69 
34 
43 
04 

U4 
•Ail 
RCL 

04 
EQ 

STF 
DP 

34 
RCL 

04 
RTN 

Check 
tuhether 
can eewh 
ajur di 
Is I'npi^. 

Return ib 
calc 
next 6:. 

334 

3Jb 

339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 

rb 
44 

01 
65 
r • j 

00 
95 
44 
05 
69 

69 
30 
97 
02 
44 
69 
20 

LBL 
SUM 
RC* 
01 

S o m : i k 

il 03 

353 
354 
355 
356 
357 
358 
359 
360 
361, 
3 b 4 
363 
364 
365 
366 
367 
368 
369 
370 

02 
94 
44 
01 
86 
02 
43 
05 
94 

94 

30 

RC* . 
00 . 

8uri 
05 

DP 
21 

DP 
30 

DSZ 
02 

SUM 
DP 
20 

RCL" 
03 

STD 
02: 

+.-•• -
SUM 

or 
STF. 
02 
RCL 
05 

+.''-
SUM 
05 

+.••••-

KIT 
RCL 
30 

Convolve. 

yb s i i-
01 01 
69 DP 
34 34 
29 CP ': 
92 RTH 

•io man 

CJOTMAVC" 

fieshre. 
loop rea 
thdex -̂  

_ value .̂  

JnH.Jn ic ' 

i&rQlhe. 

.(convjolve) 
aecumulid in. 

3o7h Ulcnne^r a n d SchlumberQcr 

proccdures hdvc al l pje .same, 

steps io This poiht . From here^ 

on C7ocaf/bns s3Sl tliroujh VT Ĵ 

fhc steps dtfferj -^ r UJe^n&r 

and Schlurnberjer cards /)dvc. 

Szparafe. ^* STD " ^ob rotjhhes. 

These, -hvo versions c>f subrocrhhe.. 

S T O " aire ai'v&n on paae^ 

9 a n d . IO. 

55 
43 
55 
95 
92 

-
RCL 
55 

RTN 

CpnvcrtL 
X. back 

;paa' y._ 

374-
f' b 

S6 
LbL 
STF 

St£x 

MERGEDCOOES 
62Ea Ea 72fgoi O 83(cTol Jfa 
eaEHBSI 7 3 ( ^ 6 3 8 4 0 0 3 
64C:aB3 74gu;i|4 d 92iiNv| Lsml 

3 

TEXAS I N S T R U M E N T S 
I N C O K f O H A I f t> 



TrTLEV/FS: Wenng^r .PAGE_3_OFJL5_ 

PROGRAMMER. -DATE. 

Tl Programmable 

Coding Form 

LOC [CODEI KEY LOC CODE KEY COMMENTS LOC CODE KEY COMMENTS COMMENTS 

334 
•T« C* cr, 

386 

390 
391 
392 
39-3 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
4f3 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 

76 LBL 
42 STD 
93 . 
00 0 
02 2 
0 

Subr .SW: 

4 
STD 
09 

4 

STO 
10 

• 1 

Ub 
04 
42 
09 
93 
04 
05 
08 
02 
42 
10 
01 
93 
05 5 
06 6 
06 6 
02 2 
42 STD 
11 11 
01 1 
93 . 
03 . 3 
03 3 
04 4 
01 1 
94 + . y -
42 STD 
12 12 
93 . 
03 3 
04 4 
07 7 
03 3 
42 
13 
93 
00 
09 
03 
05 

coe^s. 
for 

.Wenner 

STO 
13 

0 

94 +/-
42 STD 
14 14 

430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
'457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 

47S 
47': 

00 
04 
01 
06 
42 
15 
93 
00 
02 
05 
03 
94 
42 
16 
93 
00 
01 
07 
09 
42 
17 
93 
00 
00 
06 
07 
94 
42 
13 
03 

U 
4 
1 

STD 
15 

+..•••-

STD 
16 

0 
1 

>TD 
17 

+ . • • • • -

STO 
IS 

35 
22 
28 
42 
55 
45 
08 
95 
42 
54 
01 

l/K 
IHV 
LOG 
STO 
55 
YX 
3 
= 
STD 
54 
1 

93 
03 
06 
42 
31 
9? 

STD 
31 

RTH 

) 

SJort latf 
pt.dvf fit 

prooLU. 

SJore 

ntU:hhQ 

.•̂ Jorc 

uu 
00 
00 

Ll 
0 

MERGED COOES 
6 2 | i g c n 72(sroi C I 63(CTO! Q 

ssjaa 73^ n 8 4 Q I 3 
64Ca 0 3 74{suii c a 92(iNyj [ssRJ 

TEXAS I N S T R U M E N T S 
INC I I H P f l H A f I 11 



T I T I F V E S : S i r J n \ v m b e r ^ e . r PAGE t o OF I5 

PROGRAMMER. .DATE. 

Tl Programmable 
Coding Form 

LOC CODE KEY COMMENTS LOC CODE KEY COMMENTS LOC CODE KEY COMMENTS 

3 8 9 
390 
391 
392 
393 
394 
3 9 5 
396 
397 
3 9 8 
399 
4 0 0 
401 
402 
4 0 3 
404 
4 0 5 
406 
407 
4 0 8 
409 
410 
411 
4 1 2 
4 1 3 
414 
4 1 5 
416 
417 
418 
4 1 9 
420 
421 
422 
4 2 3 
424 
4 2 5 
426 
427 
4 2 8 
429 

384 OU 
3 8 5 0 2 
386 02 
387 0 5 

09 
9 3 
00 
04 
09 
09 
94 

;.o 
'•* 3 
01 
00 
(.16 
f l4 

LBL 
STD 

5 
STD 

09 

b 
4 
9 
9 

+ .•••• -

STO 
10 

1 
0 

ui 
03 
05 
04 

01 
9 3 
09 
07 
Oi2 
42 
13 
Oi 
93 
05 
07 
01 
06 
94 
42 
14 
93 
04 

v5f^r J7p.. 

A.:":: 

2̂ STD 
1 11 

3Jore.^ 
Gihosh 

% ^ -
.Schlvnh. 

4 
STD 
12 
1 

STD 
13 
1 
« 
5 
•7 
I 

1 
6 

+.•••• -

STD 
14 

430 
431 
432 
433 
434 
435 
436 
437 
433 
439 
440 
441 
442 
44-3 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 

4 ̂I'9 
0 
' 1 

41 
.47 
47 
41' 
4 :'• 

47 
47 
47 

UU 
01 
08 
42 
15 
93 

U 
1 

STD 
15 

00 0 
OS 3 
01 
04 
94 
42 

00 
01 
04 
OS 
42 
17 
00 
42 
•f o 

oi 
00 
42 
55 
01 
00 
00 
42 
54 
01 
93 
00 
05 

1 
4 

+ .'•• -

STD 
16 

0 
' 1 

4 

STD 
17 
0 

STD 
IS 
1 
0 

STD 
55 
1 
0 
0 

STD 
54 
1 

42 STD 
31 31 
92 RTH 

SJcfcJof 
/ l l t ^ l i f 
eenvoJuJicn 
Shre 
Htcfor 
rdalinf 
a. ioic 

Sfore 
AcJor 

uu 
00 
00 
00 
00 
00 
00 
00 
, 00 
00 
00 

u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MERGED COOES 
6 2 E 3 E I 1 7 2 ; ^ c a 83iSol E a 
6 3 B a C 3 73(Ra] C 3 84 cca m 
6412163 74[suSi E 3 92!iMvl LSBOJ 

: ) 

TEXAS I N S T R U M E N T S 
INrf>HH4>HA r (' l> 

TI-241BI 



y £ S : Vvfenncr/&^/t^mix2Tger-page 1 .̂ 

Bx^J^PL£: Ca lcu la te V £ S curve, 
^ r /̂ AJ ^ r u c t u r c ^Svr/<?gg. i 

SoLuTfOAJ: Suppose, ^points pe r £o^ 
cycle are. adequate fir our purposesj 

jf^r a-values from fm 7& looom.. 
sSi'nce. program calcula-hes 

v3 po7nti/aifcJe.j uie*H m<iJ«z Z passes — 
ihe .first -Jo qeZ values a t a . s ' j o ' ^ ' l j 
io^/^-^z.ts^ toy*>^ -J(6y, efc.^- -the. 
.second, io j Ive . values a.t a - io^'^-l.% 

ya\\jes^\ver\ in char t hciouJ 
or^ -Tor Winner calculaiCon, CornesponJlno 
values on f>rinfer -Jape for y3chlutt)beraer 
Case, are on p a ^ IV. 

(Î IOd>m.rn A,-IOm 
i\ 

^ ^ - ^ ohm-m 

(i^jfS 2 S ' a h m - n j 

^ . a o o 

Sr£P7p.S) v^^if^QLS- KEY ^ispLi^y 

f^T O. 

^ = IO 
< ^ J O 

ft = 25 
ooooo 

o. 

o. 

o. 

(SecAOse. This is the. diz^ic:^ lojuerj a.r\u 
V l̂vt. o / fi^ rr\ojj be inpi/t" here . ) 

The procedures fi>r manuaC and pnhicr 
ouiput^ arc sUahtUj d^/fercnt iinm This po7nt an. /nsirucJibr^ 
for pnr te r outpuV ^JJouj or\ paacs I2j/^ and. 1*1. for-
manual output InsfriM îans^ skip io paae. / s . 



For printer output: 

step V/̂ lfi8L£. /tcgy 

pa^c IZ 

^ t J P L A Y Pt^lhJTOUT 

^c)no pnn t of mput l<tucr .SMA-CKCTU-J as 
.shown Oî Jr rufht^ ujlll have. rts^Hxd Jrvm ^ieps 
Z a n d S . (Ndte. pnoter qives "R" instexJl df 
^ g j c (gAter > " . ) 

/ O O . V. <^oiax - f ^ ^ 
Note anvox '̂  pjrpoSclM choŝ /Tk -too -small 

in 1Kis e}<arnplc &o as -^ 4«.ftwns*rtdc, /h< '̂c}ran^̂  
Onax" ^ f ^ i ^ laiw on.. . . 

Pn'nfer responds t^tlh hcadino "Aj 
<^ftPPC^)'; <aŷ >ĥ  "l^" in place of <Sreel( "^ ", 

^ 

RJH 

^ 

10. 
10. 

4. 
50. 

4"|. 
100000. 

6. «Z) . . ./2..S:9/3'}Sf5 
flfjir" a feuj m m t ^ s u«tt^ pnn tou t <if 

C a , , p Ca)l poirs proceeds. The -f'rst 
Aumbor^ai eaxM fair is "a!'j The .sgxjon^ /i 

JVote. calcula-h'on acMalh proceeds one pair 
pas t inpvct Yaine. of Cfmax ^-'^<^i Jtere). 

.Suppose, a t This poi'nt toe. ujish fo chana e. 
diipioAJ ^^>rrnat io suppress insi<jnifJcant decimalA 
in. output. ^*H"' 

2*2^ Fix Z fZ.S^ 
iThis step /r)a4J actuallu he. done. oiT anu itrnc 
a / t e r sJep S ' . . . »f per/i>r/ned Se^sre. . s f ^ S 
the alphanumeric heaJJnOS u»ill ^ scrawblc^.^ 

flj RflPP<n) 
TT 

9.999734309 

2. 15443469 
9.9S567290D 

4.641588834 
9.77223771 

10. 
8.539385065 

21.5443469 
5.992546854 

46.41538834 
5.221504638 

100. 
7.742246853 

'215.443469 
12.59139515 

£ . . . 2't.lO 
Printout e^a/n proceeds, /is hefore^j 
h'ons Continue* ore. p o i n t p a s t nominai cal<M.lAit'cns eoniinue. 

464.16 
18. 00 

1000.00 
22. 09 

2154. 43 
24. 10 



paxjc 13 
Prirjttr output Cconti 'nued): 

srep vftRiPieLS Kev oispufiv PRINT. '.-ou-r 

l\/ouJ uJelre. t^ady for 2 ^ pass ihrou^h ihe. 
prti^rarfij t'rttitrpolaffr^ (jJ, Values 6etiuceru 
ihose. calcutai^d. oLurit^ ffi* Ars t pass. (This 
procedure also demonsindes houj -Jo chary^ 

^nu'^j step 8 on paye. .5.) 

f i r s t Calculate, nemo an,i^=i J O ^ ^ / . Y 7 • 

3Chv Z^J /oa / . i J 

e. NtM) a^ir, = /.y? ??st C . . . Z5.J3 

(Prmhut o^ ihi^rpolated [a^p (a) ] 
fairs fi>jJoujs . ^ . ) ^ ^ 



> -

! > 

4 
g 

-o 
8 

I 
-K 

V9 

r - OI' 
Tj-cr-. 

• • • m 

<:•:< a . 

CO r -

*-i! ' 'T l 

o:> o 

• • 
•^t^ CO 

>.-• J ••£-
•.£> r -

CO 

f o ' J l 
.-< C'.J 

•;o t o ••D f-O 
r f 
T- l 

r o r o 

• N 

••£.* >:••> 

o:< 

<y- 0.-1 

—1 OJ 

o o:-

r-. C'J 
•X' O l 

00 

i 

a. 

o o •«;f O 
OJ O 

o 
o 

X 

04 19 

cc 

«x 

•.J.I 

••£1 

iT-i 
r--
or-i 

NO 

iTi r -

•£i OJ 
Tj- '.£1 

T J . i"i-| 

r f .Js 

\r> r -

• o-i 
OJ . 

'7> 

f OJ 
CO l l"" 

I_M l_l_l 

u~» *-« 
- • r -

. . 
T f 1 J \ 

. CO 
O O.J 

r". 
Tt 
0 1 
*-H 
0:1 

cr. 

'T- OJ 
'.£' •£! 
T f fN-

Tf • * 
u") r -

. T f 
..-I l „ l 
OJ . 

r-

T f OJ 

CO r--
CO - f 
CO T f 
U"i CO 
..-I T f 
rf a-. 

. 0 
£̂> . 

T f IJ:I 

. ' T l 
O 0-1 
O OJ 

n--. 
r"- 1 
o 
o;i 

m 

:£> 'J> 
T f T f 
CO ' .£' 
Tf •£. 
T f C'J 

WMTf 
T-t . 
OJ o 

••£' ^£' . 'Z? ..—' 
.-* O". O <!£' 

'ro fzi 
T f •£• 

T f U"' '_ ' C< T f . " I 
' £ ' '-^ •_' OJ l l ' l OJ 
T f »„t .-H 

- « O J 

rv: 



f o r manual autputr: 

STEP y/^/^i^ets- hcef 

pxi^c /S" 

DlsPLffT 

s. 
6. 

a^,v. = i 

a n d 

C 

£ 
X'-rt 

£ 

Jo o n . . . 

(C.^9.'?9n3'/3Cf 

( ^^')1.185^12<I05 
( <Z=JZ. IS*f*f3'/6<J 
'( ^^=')rf'fZ2.37n 
( c c =jy.(.y/5sgg3y 

fijou) Lue're r e a d u f s r Ji'J^ p a s s TJirouaTi The. Tl i t^ ivmj 
fhi^rp>ola€jho x> values detmeen Those. caJcMlaiiuL 
aUirino f i r s t pass : Ĵ Thif jorooeduK. aJso demonsT^ned^s 
fiou) io chanae . Q^tln —' s t e p 8 em. paje. S . ) 

8-
Snv 

£ 

. l 6^&( .6666 f 

C^i9.m^T^z3 

( ^ 49.93522^902. 

a n d so eru . . . 
(Check manua l outp t t t r values b j compann j 

coifh p r in t e r -hpes .shou)r\ on pa jes il-iH.) 

Noh . display f o r m a t mtuj M . c h a n y e d . a t " 
a n a p o i n t a f t e r s t e p S -lo Sapress 
iHsi^hifi'eant dea /mls in dXsplojy j 7ha.t is^ 

' ^ '"< f/'x Z . . . ( ^ ^ - ) 10.00 

£ 
x ^ t 

(e^^)9.9H 
( a ^ ^ 3 . l i . 

a n d .so on^ as on / > ^ t ^ l3 . 


