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nnE VES: WenneqSchlvrn~~C PAGEi~F _15__ 
J)onaJd. w. Haif)(;S an !t 

PROGRAMMER ~v•4 J., Cq I)Qp cc 1! DATE a_8j78 _ 

Tl Programmable ~ 
Program Record ~ 

· • ·t-W,nt1o-
Partitioning (Op 17) l'/,7=,1p.5.9t Library Module None OSed 

PROGRAM DESCRIPTION 

Printer Ootlona l Cards t- Sc.h /, 
I 

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 
~p . . 

Wenner, a 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 

progr.am cards are provided to handle Wenner and Schlumberger arrays. 

CARD LAYOUT 

t8,~[:'.:.~~.;:.:;~ ~t:~!.;~_:.~~.=.J~.Ij.: .. ::; t\l.< ~\,\ \tG.:~:.(j.LJ/).i: ::.~:·:~.L.~ ~J}.i·:~LU:u.:~.:·>i--~> 2 
WennGr- Ve.,.-t: Elutr,c .Sound1nq 

VES ManuaL 

Omax 
VES manual ... 

~========~====================~==~~====~~ 
USER DEFINED KEYS DATA REGISTERS ( Li~~ E'J ) 

.. ,..INtTJfJI.A r:£. .0 .. . Indtx ... n!j ... 19~u Kernat 8'-
.• ItvPur -~h. _ ! ..... . '! .. -- .. -·-· ~· ......... 21. '11:= .. -tt .fayer.s 

. c Input' aM,;,·. . 2 .LDop . II . 48 x.,.,,~· . 
o Ve.S ~ ........ , U;vnt"ey*' 31. . .. ~ f 

ManvaL ~ .. • .. _ Ccun~ ....... .3:2. ~~ 
,.. - s Convdllilon Sum 33-s2 ce.~ h) fXtirs. 
•· ' .... ;rnda ~· .2 Qma.x L~ 
.c· Input a11'1AK . .7• Loop r71· Sl{ fawr ~X 
o· - ..... .•.. __ •_Ind<X. r~. 5.!1 ·-14q ~ 
r· - • -18: Gh cot!/(s. --+- ./ 

LABELS (Op 08) 

[!!!!]_ §!]_ [£I] - ~ - (!TI]_ G!J_ 
(E)-~-@§)~@}- !ruB .feB­
·em _co _OJ- EJ_ @§']- m­
~-G-®!1_[£]_~_[!]_ 

(!Ej_@J_E!J_~_f:ti_IOJ_ 

II:I ... L:l - IIll - c - 1!:1 - E:1 -
(WJ v.' Gl - l:iJ - 1!:] -- n::l - C!J -
1:1 _ t::1 __ ~:::~ __ c _ o _ m _ 
mveJ../mv'fDlt/rn __ UJ Y. 
rn ./'ro _ fi::l "-~_en_ m -L 
ll:l.(c:§_ 

~ r •• ·• 

'·· ·. 
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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 describe~ 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 xis related to.the present spacing a. · Second, 
I 

.... . 

B(x) is convolv.ed 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-~x); all other B(x) are cascaded in memory so that B(x-j~x) occupies 

B(x-(j-1)6x) slot; convolution is agai~ performed; and so on. 

· EQUATION$: 

Wenner f :: 1.36 x = a/10813 

Schlumberger f.=· 1.05 x = a/100 

1. To get B(x) = kernel function 

a. Initialize for bottom layer (half-space) 

R = P i n 

~ 
fop 

~ 
b. Iterate upward through all layers i )..-.:.0 

Ri ·= .. Bi~Ri f -i. = 1 
-h.%. ~ 

Ki ~ ~~i-1-Ri)/(pi-l+Ri) 
.. m

1 
=. (-2h

1
_

1
)/(f•x) 

.Qi = K1 •exp(m1) 

Bi-l n (1-Qi)/(l+Qi) 

c. After iterating through all layers 

B(x) == B •p 
1 1 

c. Convolve with Ghosh coefficients, c
1 

P (a) a r9 G •B(x-j~x) 
app jaO j 

1 -i-=2-
_. ............. -. ._. .... -· .....-·-·· 

--J---.f~------ ,i:: ?1.- I 
- n...,._, A 

i (?'»-I ----+r ___ e_"-__ ~ = -n... 

Do 
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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 layer. As a rule of thumb, be wary of this program's results 

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

.. - overlying material • 

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

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

clear the flashin~.) All further calculations will assume the lOth 

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

invalid layer{s). 

REFERENCES 
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TITLeYES : Weno_e..-/<>-:~-,,,.,..kc.~enE.2_oF 15_ Tl Programmable 4P"" · 
J)ora\c.l tJ~& .:; 

PROGRAMMER ;David L. wropben DATE· 8/Bf"ffJ_ Program Record 
fj_ d. . q t; 1-Wt-nnc.Y" 

Parti.tioning(Op 17) llf.7.C/ 5, I libraryModule~e V.~. Printer12 analCards_t~. 
(St-andard) 

USER INSTRUCTIONS · 
STEP PROCEDURE ENTER PRESS DISPLAY 

1 Loa..d .sldGS 1 and Z of ap;n::;jl l.a+t:.. ( w~n 
2 Initia.l i-ae .P..-o,j ram... . . 

· 3 Input la.~er: ~trvGtur-e. .. 
Q., -"Re.siSTLV dy of .. Ia. jew-~ . ...c.- •• • ~ ....... . 
b •. Th u:.. k n e.ss CJ / I a.J. er- ·A, •• ·.. .. . . . h.;.: . 

. · ~ . . Repe.a t- step 3 ~r. all l~·'ler;_ 
~ ... cl_upest .. ( .i..~ 1~) •.. Pr.o3ram. Kes /:n 

... an .. lnft·n/¢.G,._AaJI:~.space.. (Jr;: C?O), -no .. m4 
Ketj for- i ot. . .. · 

o. 

o. 

L( (Oplional) .Input amax. .• ama.x Qmax 
Perform this step only if V: S pr-inte o pr1i1t 
cradle. /.s olesi·red . . For man a L ou.:t r.~ ..S-r~ S. 

5 .Inpu.-t .sfartif1J spac/rl!l . • .. tlm/n. C o · 
6 Start: .ca/culaf/on q ves ... . I "[) 

7here wi/( now bG a. 0 evet""ttL m/nr.!h!, «f'ai r u-f:pu.:t-. 
' Pr/nfer o~t: IS. autrlma-hc ft.crn 7Jiis Pf)/ht;J and· 

umsist:s cf a.. set af pa,"r.s fl1 .... e taJ)) &:zf;yi1d rl:t :3 po1hts 
p_u- lo3 c:JclG of ~.., ·{rcm a.l.a~ (e~ /Ft) ~ a,.,.x 

· (a.pprox/m4fdJ- output pa/rs · n"-h'nu~ vri1t'l :p ~'~a.: 
exceeds -n,~ valve of a,a.x -e ~~ a;r .srre .) 
.. .. . ... For. m4nual ·ou:t-put r~: , -no vezl df' w4s ..enh. 

. 4t".. ~? ~·.or .. a max i.uas. ~t!.:r; l /hQn ~,:, ).~ ~ n::~n:trn 

. .stops wlfh e ( Clrn,"n)· 1n dlsp a,t_f· (To I a ,;., prt!SS x~-t:.) 
.. Pro3ram is n':ft; ~ .fa c.q,l ta.:te. o... £5 .sa /t d 3 po,nt:s 
_pu.- c~de.. FOr each -l'~~·v pai~ p E eQPP (Q) 

.. • .. • .... -.. - .. • -.. .. 00 •• - h • ·- ... .. 0 .. • • .. - •• 0 a_ 0 

.. Note that. a.ppare'!t r~-h-'li t ma:; mantJq I~ 
(hut .s/ow(J l) .. -for arbi:Crary . .spa ~s a..'" tn ve. sf~ 
5 and 6 by -lakt'n_j a,.,,;, ~ a.;' r eac.h v: /v~ CL of mf~~~si;. 

7 (Opf/ona l) .. ·To. ·cn_a':Je . ~m~x... ·.· 2 C NC!W_Qma-x 
£ t:Jufpu:t as a 

e ropt/o~~(rio ·~;nJ~ .-a,.,,.~: ... N~ 4rn,n c ,. 
. Nok. tn tn.s ca.se. ex~ct.t1ion b~ths 

l! For.~ ?lt!W. CQSe1 JO fo sfep 2.. . 

.. .. 

UN1TS: l/nia must I:Je. com~a 
ohm- .:t~ ~tt. the-n 1J ~ 
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mLe VES: We~ne.y'Sch\vmb{lje("_pAGE~oF~ Tl Programmable~ 
PRoGRAMMER . · oATe Coding Form ~ 

LOC ICODEI KEY KEY (_). COMMENTS LOC ICODEI KEY COMMENTS LOC ICODEI 
~~------------~----------~ 

COMMENTS 

000 
.001 
002 
00~: 
004 
OCI5 

.OOE. 
007 
008 
009 
010 
011 
012 
01 ~: 
014 
015 
016 
017 
018 
0 1'~ 
020 
021 
022 
02:3 
024 
025 
026 
027 
02::: 

0~:(1 
'031 

o~: 
.-, 
·=· 

69 DP 
01 01 
69 OF' 
05 05 
76 LE:L 
:::? IFF 
(11 1 

. 09 '3 
·!2: ·::;TO 
(1(1 00 
0'3 ·~ 
~2 ::.:ro 
01 . 0 1' 
01 1 ·i" 
OCt 0· · 
42 STO 
02 02' 

0:~::~: 42 STO 

lr_------ -·-·· .. 
~ ... .. ..... · ..... 

Ill:·£~ 
.for nU4..1 

· . Ottu·rt.. 

~~&t; 
_ ,n~ti~l 

.... valves. 
-·-: ~ .... 
--· att. . . : 

~ .... lndoc .. 
--·- rtjS ...... 

1-i ::· ~~ ·-1 ... : ·-· 
.056 
o:;7 
05::: 
0~59 
Ot.O 
o.:. 1 
OE.2 

064 
OE.5 
066 
OE.7 

.ot:.::: 
06'3 
o-;:·o 
0?1 
Oi'·2 
0(':~: 

0'?4 
075 
')7t. 
07-'7 
o-;:·::: 
07'9 
c:.:;o 
o::: 1 
o:::2 

0:::7 

o~:4 o:~: o3. _ .... _ ...... ___ o:::'3 
·0~:5 86 STF o·~o 
·o~:E. 04 04_ ... · -~-----· ~---_-··-~ o·~1 
037 00 0 092 

. ···-- ···--·-
(1:~:::: 42 STO · . ·----·--·.. 0·~3 
039 04 .'04 . ·. 094 
o4o 42 ~:ro::·.·.: -~~=-~=-~~-~.. o·~5 
041· 05 05 09E. 
042 42 :::ro: . ·_-·::_~~-~---~ · o·:17 
043 06 06 098 
0.:!-4 ·~::: F.·T~-r - ·--- ·· o·~·? 
~~~~~~~~~--~-! 
U~ ~i . '?t.. L. I::E·,:·L -· fr.n .. _13 .: 1 CiO 
046 12 101 
(1.:-:.7 72 :::T * . --·- __ .. 1 (12 

o::: r;·=· . ·- -h-.·-t- ... 
0 F

-: ·-· ... _rn n _9---.:.9 ...J -- ... --~~()~ . 
:_:: 8 •.· ::: T::: -- ·1fa ·. ~) ·:· ·:· "' , 

1 (i :;: 
i Cl4 
1('5 

1(17 
1 !'I:=: 

01 
01 

'1 _ ... -------·-·-· 11 0 
1 , __ f-"·-------···-" . 111 

:::2 ::-:; : T -· -,...-.. -..... . 1 1 2 
'3'3 PF.:T -· ·--·-·---· .. 113 
69 OP ·--_Count:/!. 1! 4 

3::: ·-- __ cf_ p.a itS. . 1 i 5 
69 DP _ ·-··mr.ut;:__ i 1 6 
2 7 ·:·..., J. ...J-.o . 1 1 7 

-::-· ·-- -·· .JU ... 

· 4 :=: P t: L _: ___ : ma.Ylfl, -· _ 1 1 ::: 
07 C~? .~- --~o +o . 11 ·~ 
77 GE _ G-E'. 120 

. :;:::: 

77 GE --·· ... --· __ .. L:: 1 
29 CF .. -- _. _____ .. _ .. 1 ~2 

01 01 ... .. ..... . .. _ ..... 
o:~:. :=: 
o:~: :::: -··· ... ·-- _ ........ . 
(1:~: 

o:~: 

05 
05 
01 
OJ 
05 
OE. 

:.:! _.. .. . -·. .. ..... ·- . & 

~; ..... (TOOt:. -· ~ .. 
... _.JtepS~ 
....... . /x. d,frJ 

~- . __ ;f_ 'j01.4. 

5 
5 
1 
::::· ; .... ... ha~.no 

•-t . --pnn .... 
. . .. .. -e:nt.d.l ( .) 

69 OF' . ··-------· .... 
·02 . 02 :... 
6'3 OF' ~ . .. . .. . . .. 9::: fiDV --· -----.. -- .12:~: 

91 R/S 124 
61 GTD .. - -··---·-· .. 125 
1 .-. ,:, :·- p 126 
?E. LE:L ···- _G€; ____ .. ·- i27 

1 ~~ ::: 77 GE -

05 -nc; 
6'3 OF''- ~- .. ~ .. ~~p . 
00 00 . j . lo.alwt.t:. 
25 c::.~ .. ·- sett~~ cj~ p~ 
91 F.·.. lor~. 

6 ·3 o p -· ·J.>is;;r;,.-;; .. -
.-. .., .-,.., .. _ ---·,, ih . . :J. 
-.::• c -.:· i -·-·. . ... T44J H'lf .. 
::::3 ::·::::: -···. ---~-~-1~. J .. 
'34 + ..... - .... ·-·· .. - .. - ..... 
:;: 4 .r: :=< . ·-·· -·- ·- . . .. -· . ·-
'32 F·Tr·~ 

?6 LEL ___ .. Fc.ti._.C:. 
1·:· ·-· c -
4 :~: PC L = ~- =~_c{Sh,·~ 
54 54 X • 
95 -

- - r-- "',,..,. ... 
4 2 ::: T 0 --- -·--·--· .... 

01 
o:=: 
05 
1)7 

03 
05 
I) 1 
(I:::: . .:· 

L~~ 9 ..- 6 L B L .. . .Fen.. .. JJ : 
1 ::;: 0 · 14 It . -
i :~: 1 4J F.:CL ~:· .S:iv~.·:,.,_·. 
1.-.. -. .; . .;_ 07 
1.-,.-, .: .. ;. 07 ~ .... (=:_#~~) 

4 2 ::; T 0 ~- I;, a. rot~rft-4 ... 
1 :::4 
1 ::~:5 

;~9 2'3 .. rl.!J/ ~r. ~ ) 
7 6 L E L _.. . ... ':! . . .. '·· _ _, 

.. . -, .. -
J. .:_a r:• 
1::::7 
13::: 
139 

. 1.:.:-0 
1.:! 1 . 

1·~3 

1~4 
. 145 
~ 146 
'147 

1 ~·? 
1 ::~o 
1 ~; 1 
i5? 
..: t..- .-, 
.1. ... ! . .:• 
4 ~.:..- ,., .. ) .... 

·1 ~;5 
1 ~;t, 
1 ~j7 
1 ~~~ ::: 
15·:~ 

,,. . . .. .7!:. Entry 
6'3 o.~.·- _ .-::-~m.~ £:. 
.-. --:'1 ~ -:·.. .,:; { _, ·-.. ··· .. . 
01 1 
42 ::;~~ •·· i,;;t,izi6~ .. 
~:2 -.:·.::. B· rUJ 
6 '3 0 F .. . -~ --~-- .. \/. .• .. 
2::: 2::: 
76 LE:L ~ .i.&f: ~-~ ... -~ 
76 LE:L - . 
7 :~: F.:',~:~;, ~-~ :lij;_h, .. lfor 
o::: - ·=· ... . ..... 1~r n~r. el 
65 ::< __ .·calt::. .•.. 
.::;.:~: PCL __ __ __ .. ____ ..... 

.-, .-. 

.~:.::. 

'35 = 
~ ~ ::; !.:.~ ~.:=· .... 'R' = o .... B ~· 
·.).::.. \.' -- ------·---2 

-- ·---·· ·- ·--o::: o::: -. ·-- ......... . 
7 3 F.: c * __ .. -- -. -. -- .. . 
1)::: 
..... C" 

I ·-' 

o::: 
MERGED CODES 

62 L-:J !:] 72l">•oj f:) 63 [C•o] tc:! 
63 [tj R.:D 73 ~~.l: f:) 84 '-A CJ 
6·\ [~::.J f.:J 74:·.u~ [_, 92iiHVji'.JIHj 

----------------------~ 

( ) 
• . .1 o~·3 

050 . 
051 
052 
o~;3 

o~;4, 

72 ;;;i-*-- aJr.S.. .. 
o::: o:::: ... ----· .. 
·~.::. F'F.:T ·-·- -----·-· . -· ;' 

TEXAS INSTRUMENTS 1 (1'3 I t.'? 0 F' 1.-.c UHI•IU4AII 0 
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TITLe_VES: Wer.ne.y/Scbtvmbefje.c PAGeloFJ,S_ Tl Pro~rommoble ~ 
PRoGRAMMER . · · oATe Co~:ng Form ~ 

LOC jCODEj KEY COMMENTS 

16Ci 4:3 F.:CL 
1 t• 1 :::2 .-, .-. 

. ;a .C. •· 

162 
. 16:3 
.164 
1E.5 
16E· 
167 
1 

...... 
I:··=· 

16':;. 
170 
1 ~" 1 

'35 
I:' I:' 

·-··-· 1:' .-, ._ .. ;,. 
= 
~ · ·· -v_:.ei:..-R , .. n,.~-

-:o--, F.' I..... . D +R .. -=· . -· '* -· .. :_ '-i+t . 
o::: 
.-.E:" 
·=· ._1 

0::: ·- .. -·-- ·---·-­
+ -- ··---· ·---· 

4 ~::: ~: c: L .. __ .. -···---~ .-.. -. .; . .:, 
54 
95 

) 

1 ('2 . 42 ~::TO . . ·-····-···-
1 ?·:· 

~ ._. 

174 
1 ~;'5 
176 
177 
1 ~:-· ::: 
1?'3 
1 :::o 
181 
1:-32 
1 ·.:··:· ·-··-· 
1:::4 
1:::5 
1 :·::t. 
1 ;::7 
1:3::: 
1 •::0 ·:. 

I.J •" 

l '30 
1'31 
1 ·~2 
19~: 
194 
1-'35 
1'36 
1'.~7 

: 1'~8 
1'3'~ 

:;:2 :;:2 ··--- .. -~.._.._._ 
E.9 OP .... -·-·-: ___ _ 
2::: 2::: - ···---·~------
02 2 - . -. -·-.. ·---.. ·-
94 +f-
.- C' 
t•·-· 
7 :;: ~: c * - -------­
(1:3 . 0:3 
I:' I:' - .. ~ -··ii-'" ::m . ..)._. ~ ;;.r,ie .. 
4:~: F~r::L 

.:;:o :~:0 
·· --wf,~~-I::'C' 

·.! ·-· .:r::: pr:L .I 
::: 1 . :3t .. "?1,"'.;;-2 fl.~~ 
·~5 - - ·f-

I ~·J'.,·· ..... ··X. 22 li 

2 ::: L ~~ ::<: 
E.5 ::-c: .. _ ... ___ _ 

4 3 R C L . ... . .... ----····--

95 = 
24 CE _ ---·-·--·-
42 STD .. --· -··--·-·· 
~~2 .-.. -, -.:·.::. _"" _____ __ 
'34 + .. ···-
:::5 + 
01 . 1 

200 95 = - ---·-··· 
1 201. 55 

202 ( . - ·-----·--
20:~: 
204 
205· 
206 

I) 1 1 . 
-- B--1--Q .-.c.· ·:··-· + ·=-

4~! RCL _· __ ur_'l+?_i 
·:··-=· . .•,.-. 
~·'- . .: . .:.:. 

21)7 54 ) . 
2t)::: 
209 

·~5 
~~: :::TO ...;... ------· 

210· :;·:2 

·') 1"":• 
.:...~'-

2 t :2: 
214 

.-,.·, -----. .:~..: 

KEY COMMENTS LOG JcooEf KEY COMMENTS LOC !CODEj 
~-~--~------4------~ 

.-. l c.:: 

.:.:. l ·-· 
216 
2.t 7 
2t::: 

2:~0 
.-, .-,;: 
~.;_.i. 

222 
•:t ··:· ·:· .:.... a.-·-· 
224 
225 
22E· 
227 
22::: 

2:31 
... -.. -.. -. 

.::.. -.:.•.:: 
2:3:;: 

2:::t. 
2::::7 

.-, ... -, 
a;::.;-~. 

2·~::: 
2·l4 
245 
246 
247 
248 
249 
250 
251 
.-.l:-·-· 
.::... ·-•.;:... 
.-. t:"•'"'"• 
C .. · . .'·.:' 

2~54 
.-.L:'r:::-

.:.:. ·-··-· 256 
257 
.-.~ ..... 
.:::. ... ·:· 
~ ~·)·~ 

2~·1 
2t:.2 
2•:.3 
2t:.4 

...... ·· Lr·-..L Calc.ula'"'. :::,·::-!. 1. • .• :··.:··.• • 

( l:o c: ----· -· ..;:.:.• • ..;.-_;..;_...;...;.._-n.;.;..·' ---~-----1 
7:::: F.:C* ·-- ...... --· ... . 2·.-:o l /6 Lt::L !2s£: 
o::: o::: __ .. /VtJrmat/~(.) . 2·.::-2 .::;.::: E>=:c 

. a.•3 PF.:D __ ... NW.l<t~et 2?3 :::2 ::<! T ElfW 
32 32 ·-· .. d~mt-nt 2~'='4 22 ltV·.·' · fkt!.U.J 8· · 
.:;.:~: R~~ ... :~·-· ~- 136Q=Be,CX 2"'5 87 IFF and. :-. 
:32 ._._ - .. ·-·- -· I• 2~::'(, 02 02.. CDnVtJ/VG 
71 SEF.: :_ f'k.w .l<uneL 2~::--;:o 78 I+ · -~ ___ _ 
-48 E::<C ;_., •. ~~~~ 2?::: .69 OP 
~2· H·i'·/. -·- i<st.if. . 2?9 ::::2 :;:2 · . 
:::7 IFF _ __ c;_cfUt.(Jiv:fn :::::: U .:.;. :;: F~ C L 
02 
15 

02 __ .. .... has.!.Lovr.. 2:.::1 00 00 
E -v ~~~ ~~ ~ro 

.__,;,...,... ---- ·- .::.. ·=·,:..;. ~.::. ·=· . ·-- ..... - - ...... 
9•:.1 P~:T -~o--'~-·---- 2::::::: 06 06 
:::2 :=<: T rnn~ 284 6'3 OP 

Fl r:.:r ·- -a-~·~·--,.,.). .-, .. -..... _ 99 " , \~ .::..00 20 ·- 1.:· Pt -· .. 
2(1 

·;t ::: A IJ• .. • 2 :::E. 7 E. 
I - .... --~••--- .-.. -.-:o 

LBL 
4 8 E ;.; C _ .. ·- .. .. . .. .. _ __ .::. ·=· .. ·~ 7 
c:-·-· ..... :.. 5:~: Tt!St;: 2:::::: 7~: F.:t::* 

GE ~~~ .-.. ~is· a>-a:;.. 2:::·~ oo oo ~dG -,.., .... 
98. ATI 1111 

'" 2'90 72 ST* -;-, ~- ·--· ---.. ?--· .. --- · Kunel 
48 E~l •· 291 06 06 ... eJun"'tJ 

Bi ,;,. 5:::: 5:3-.. - ils·o--s~p- 2·7,42 .:.9 oP 
·~ 1 p . ...-~:; . ':J 2 9:::: 20 20 

'?::: AD\.' 'if. Mt.) -~·.·. 
:..::. ::: E >=:r: · 
t:: ·:· 1:' .:. . _ .. .JO. Ofl._ 
:::·:·. ._l.;i -~--- ---

,· t· LE:EL ..... Fen £: ... 
15 
o:~: 

:;:5 1 ,.,.;< = .7iiciim"int 
2 2 I t·~ '···' -·· ... -X. __ --· 
28 LOG ·- ··- ·- .. -·-· 
t· 5 ::< - -· ______ ... 
4:~: RCL __ ------ ~. 
:::0 :3C• ··- _________ .. 
'35 = 
42 STD 

._ ... -- ------··-----· 
:::o :30 --··--·-··-· 

.. t• L.~_.:L ~--~ .x·: ~£~flj~ ·. 
79 -L~ c::i" " .-, r:. ·:.:: L -· -! Cf,,£1J,. c f/fl ~. 
"T .;,. r:. '-· - ---·· -----·-=··:r ~-· 

.: 2 ::; ~ ~ := 7n lJi'iili'~~ 
(I( II·· j J 
,• C" .~,I -~··· ~ q:.. __ 
~; ~ :~ - ,_.,/ {.;(__­

-•I:' 
•• ._1 

(11 
'?5 

: - --rtjislm· 
1 --· ______ .. 

294 
2'~5 

2'~~7 
2:~::: 

2'3'3 
:::oo 
:::o 1 
::::02 
::::o:;: 
::::04 
::::05 
~:06 
:::.:o? 

::::0'3 
:~: 10 

.-... of 

.; • .i.. ~·r 

..... ., '­

. .:1 "·-' 
:~: 11:. 
:2: 17 
::: 1 :~: 

:~: l '7t 

t·9 OF' 
2E~ 2E. 
'?7 rr::;z 
i)2 02 

. ·~? r1::;z 
4:~: ~~~::L ·-·· ~ 

'l't1Ln10~ 

o:::: o:::: . Pt'~I"G 
42 STO . . /t7r nf!.Xt 
02 02 ./3· 
t;.9 OP .... ~ .. . 
·._:·. ,-_, .-, r, - .. . 

·=·- ... -- - - ·- -
?E. LE:L ·-· ~+: .. 
?::: I+ ..-... 
:::2 ::~ : T . SloTG 
72 S!:; .~.. n(.M)~ ~,· 
00 uu 
t·9 OF' .. _ .... - .. 
24 24 ... ·a;ed< ·: 
:::7 I ,_F ... . h ~...,...t r - - . _w CA.n~t" 
01 ill !h. 
.::.4 :=:t-lt·1 ·-- -.. UG 

-- ·- __ arG new 
t•'34 0""' 
20 ~·n --· --8~~~! 
E. 9 0 2. - -·.. -· I ~ I a u . 

2 
'i- :::,

4 
__ . .. .COl') Vol v~ 

F.,:::L -- -·-- -~:::: .1_. 

) 

.... ) 

,·_) 



.... 

' 
TITLE VES: Weooei-~c.hl~mbe.("affPAGe.JLoF.J.2._ Tl Programmable ~; 

I \J . ~ 
PRoGRAMMER . · oATE Coding Form 

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

:S~. c;~u- 1:~~ ~:·;· :;h~ ~ ~dtni ~:2(1 02 
321 :~:2 

RCL e!ap ~,vJ, :~:7~~ E.9 OF' "R~ +o 
04 ~ 8& :~:7:~: :::4 34 c..on\/~vt.-1 

.... •"'\ .-, -~ .-. ..:•.::..:.: "'''·.:· 
~:2:::: 04 

El) . ls ,·np&Jt. 3-:'') 29 CP. ·· 
•"'TF .: .:~-::: . .:;.;;;::(~1 ~·:~r-2~F.;;...:o~T:...:.t·~.;....--+-----1 

324 67 
.-, .-. t:" ::: t . .:.•.::.·-· ·=· -1- ....:... --- ..-OP . . ... . .. I .1 

:3 4 _ 0 • R d:arn tb . 
.-,."'\··· 69 ..:o~:.t• 

.I' 

..... ·:O.., ..:0 ._ •• :~:4 
~:2::: 4':• ·-· 
32'~ 04 
::::::n ·~:~· 
.-.. -... 
.:.•.:.0.1. 76 ..... -..-. 
.:.>.:...::. 44 
3:3:~: -:w·-· .. .;,. 

3:34 01 
'""•"'11:.'" ,.:.·.;, .. _. .- C" 

t:•·J 
33E. 7~: 
·-:.···-::-.,_o • .) I 00 
~::3::: 95 
3:3'3 44 
~:40 (15 
341 69 

·::· i 

F~CL .. 0 C41c.. 
04 . t?t-xt 8;. 

PT~o~ -

. F~C* 
01 
::< 

RC* 
0 (I - 0 .. ....... - - - .. 

= 
SUt·1 

05 
OF' 

Cbnvolvt.. 

34C~ ....... 21 
34:::: E.·~ DP .- l 

00:344-- --~:0 :::o 
0 

:345 'j7 DS2 
:;:.lt. 02 02 
:;:.l? .::;.4 · SUt·i -~ _ _ _ 
348 t.9°DF' 
~:49 ;:~o ·:on r:L-1-.-.:.. .__ ~~c;... 

~:50 43 RCL . . ~oop n4 
351 (1:3 03 . . tndt.X ~ 
352 42 STD value .... 
~:5:::: 02 '02 
354 94 + ..... - 0. -Jnit ... .i"ntlt; ... 
~:55 44 SUt·1 YeA.. . .. _ 
356 01 01 . .,J 
~:5? 86 STF - .. ·-- ..... -

35::: 02 02 ... . ..... . .. 
4:~: RCL _ xe.ro 1h~ 
05 05 ... -· ~. - ... 
·~4 +/- 0- .(C.Dnvol!IG) ·---

BoTh Uknner and Schlumba:Jer 
proct!dure..s ht:~v~ al~ the .same. 

sfep.s · -lo 1Jus po1ht. From her-~ 

l!)n { locat/ons 38/ /hro~h l/7'1) 
tn~ steps dtf/e~ 1o~ UJ~n~ 
and Sch/umberJer cards ht:tve.. 

.se.pt~.r~ft!.. '' STO 
11 .sub roc.rh n es_ . 

These -/u.JC? v~rstons of .su6rouhhe.. 
II II 
Sro arG :J' ven an ,Ottje:5 

9 ar.d, 10 . 

--------r---·----- -·· 

359 
~:60 
361 .. 
362 4 4 ·=-ttt·1 ,,~ .J. ,_ :· 

·..J- 0 .. a.GGUMCira.t :,- ... . . 
:;:6:~: 

3t.4 
365 
366 
:;: t~. 7 
~:t;::: 

~:t)9 
:;: ~'J(I 

0 :371 
·:·-~·:· · .. •. '· 
·:,. ~ .. • 
'•' I '•' 

0 ... 

•• 0 .......... 05 05 ... ·----- ....... . 
":14 +/-

-····· .. -· 
1 

-· ...... - .. --·---. 1----'-...;._...LM-E-RG_E_O_CO-DL-ES-----i 

621J:J c:1 12 (o;toi o 63 :CiOJ ll:l 
63 '~ Cl 73 [U<..l] ILl 64 E!1 Cl 

,o t.:o L:.:oL Stf: .. .. 
::.:6 ~:; TF 

64 rn lr:ll 7.ol!o;u~ 1::) 92p,.vll~11J 

T£XAS INSTH.UMENTS 
IN(UUt•Utc,._l I U 

) 



t .:-• 

.... -

rtrLe VES: Wenoec PAGe__3_oF__!fL Tl Programmable~ 
PRoGAAMMER_---. ________ .DAre Coding Form ~ 

COMMENTS LOG !CODE! KEY COMMENTS LOG CODE KEY 
~~--+-----~------~ 

LOC CODE KEY COMMENTS 

•• .... • 0 

;· 

'.' 

..... -~ 
·-· • 0 .. 
·--· . 
... -... . .. -

~· 

..... 
.:. 

--- -- -· ~ -·-- ·-·-~···----·-·-·· , ... 
.. . ·---:· -·- --------. 

:~:::::;: 

:;::::5 
~::::.:. 
.-, .-.--:-
·:.··=- .. 

~ .. -..-. 
·=··=· =' 
:;:·~o 

. :;:-;.1 
::::9~:: 
:3·3:::~ 
:;:•34 
:3'3!5 
3'3t. 
:=:·37 
::::·;..::. 
:;:·~·~ 

40C• 
401 
40~ 
40:::; 
404 

.405 
406 
407 
408 
40'3 
410 
411 
412 
4 f:::: 
414 
415 
416' 

... ··- ·-··-··· ··-· ·---·· ----1 . 417 
.- -~~- . .. . .... --··-. ------- ... 41::: 
---·· -·· ............. ---··- ·- .. ·----·-
---· ·-··- ····- ---····· ------··-··· .. 

0 -·-· ... ·····- . . ---- --··-··--· 
t: 
I 

~-

I! 

I 
~ ------------·--
··-·· -. - ·--··-- ------· :I 

419 
420 . 

"4-2! 
42:;:: 
42:~: 
424 
425 
42t-

'427 
42::: 
4 ·:··:. 

76 Lt:L S/br -§IE: 
42 STO:.... _ • ..... _ ... 
'3:~: ·,-J -·· 1'--~ ---~ 

. 00 . ·- - -·· . ·--· 
02 
o::: 

.-. .::. .-. 
·=· 04 4 

42 .STO ·- --··. ···---·-· 
o·~ o·~ 
'3~:. • 
04 4 
05 C" 

·-· 08 8 
02 2 
42 STO 
10 10 
01 1 
·~:~: 

05 
06 
06 
02 

. 
C" 

·-· 6 
E. 
2 

42 ~::TO 
11 11 
01 1 
·~·") -· ._. 
o:;: 
o:~: 

. 
3 .-. 
·=· 

04 4 
01 . 1 
'34 +./-
42 STO 
12 12 . 

.... - -·. r-·--. ·---

-· . -·. -····- -- -· 

-&tore. 
~ho§~ 

. coeffs. 
~r ... 

.. Wenna"' 

0:3 _:3 
04·. 4 

7 -r- -·---· -07 
0:3 .-. 

-~· 
-·· .. -·· --· ··-

42 ~3TO .. .. --·-·--. 
13 1:;: .. --- -·------
·:. •j -. . .... ·-··- -· ·-- ·--.. ·-· . . . 
00 0 .. -- -~---

IJ'::t. ·~ ·- .... ···-. -· ---· 
. (1:3 :;: .... ·--- --- . 
05 5 .... ··-·-----
·:.- 4 + .... - .. ... . ... ·-.- .. -- ... 
42 :::TO - . ··---··· --
1 4 14 ···- -------

430 0(1 0 
4:31 04 4 
4:32 01 1 
4:3:~: 

434 
435 

4 .-.~ 
.;, ... 

4:~:::: 

440 
441 
44:i:: 
44:;: 
444 
445 
446 
447 
44::: 
449 
450 
451 
452 
45:::: 

45~1 
4~5E· 
45"? 

4:19 
460 
4E·1 
41:.2 
4t.:3. 
464 
465 
466 
467 
4~.:.:::: 
46'? 
470 
471 
472 

06 6 
42 STO 
15 15 

.oo 
1)2 
05 

. 
0 
·:. ,;.. 

C" 

·-· o:~: 3 
·~4 + ..... -
42 STO 
16 16 
·~·:0 -· ·-· . 
00 0 
01 1 
07 7 
09 '3 
42 STO 
17 17 . 
00· 0 
00 0 

07 7 
'?4 + ..... -
42 STO 
1::: 1::: 
1):3 ·-=· ·-· 
:;:5 1-,'iO:: 
22 IH'·.·' 
2::: LOG 
42 STO 
55 55 
45. y::< 
o::: 
'35 = 
42 ::;TO. 
54 .54 
01 . 1 . 
o:~: ·:3 

4 ?:~: . 06 6 
474 42 STO 
475. :~:1 :::1 
4 7~:. '?2 RTt·~ 
4/"!.· uu 1_1 

4 7::: oo o· 
4 7'7 1_11_1 0 

, 
-~ _.._---

.J"rort. 
~ .. f. 

MERGED CODES 
62 t!1 t:J 72 (<>ioj r:::1 .BJ (C:m] t::J 
6J ~""1 ~ 73 (RClj CJ 84 Q a::J 
64 (:1 [:J 74l'>u~ 1.:1 g;:ltt•~l (<wiHj 

TEXAS INSTI"tUM EN"fS .... ,. ............... . 
fl······ 

) 

)_ 

~.) 



.. ,.. 

........ 

•.. t! 

.TaneVE~~cblumber-a-e ......... r __ PAGe...1.12oF~ Tl Programmable~ 
PROGRAMMER __________ oAre Coding Form ~ 

LOC CODE KEY COMMENTS LOC CODE KEY 
r--+--+------~------~ 

COMMENT.S LOC jCODEj KEY COMMENTS 

;_t 
-~-··· ... . .... . -·· -·. ... . . ........... ·- .... .. 

\) 

- ... . . .. - .. . . ....... -·. ·-· ........... - .. 
' 

~-.... -•. ··- .......... _ - ·-- ---·-· ·-,, .. _.. .. ..... ·····- ···-· - ...... ~ .. -- .•.. -·- .. 

-··- ..... -·-· ... -. ---- .. -. ·--· .. -- ... . . 

.. -· - . . . .. . ..- . . . .. . ... . -··-. -· - .. .. 
---- -···- -~-·---· -·: --· ·- ... ·-··-

(, 

.... __ ! -·- .·~. ., . 

... _- - ·--.. -· ·-.-----... 
__ .. ---.-·"·t----·-·-·-·-.. --··. . ... -

~: . . 
--··· 

7 

I 

-"'"";"' -- ----~-----·-

:=:::::;: 
:;::34 
:;::::5 
:;::::t. 
::::::7 

:3'30 
:3'31 

:;:·3:3 
::::·34 
::::·35 
~:'36 
~:·37 

:399 
400 
401 
402 
40::; 
404 
405 
406 
407 
408 
409 
410 
411 
412 
41 :~: 
4i4 
415 
416 
41? 
41::: 
41'~ 
4~~0 
421 
422 
4 ~:::~: 
424 
.4 ..... C" 
'1'..:.·.• 
42t:. 

. 
I] 

··-·. J '\. -· : .... -
.-. uo 

(12 .:::. ...... .. .. .. -·· .. - . 

o9 o·~ _ ·--- ___ _ 
(~--=· .. ·-· . 
00 
Cl4 
1)9 

I) ··- ___ .. ··-·· ___ .. 
4 
'3 

(.19 :·3 

'7:14 +/- -· -.. -· ' --.. 
''i-2 STD 
~ 0 10 

f 11 
ftO 

. 
1 
0 

(.16 6 
fl4 4 
·~2 ~::TO 
:· 1 11 

(11 

o::: 
(15 

. 
1 .-. 
"=· 
C' 
·J 

04 4 
.;:~2 ~:;TO 

12 
01 

12 
1 

·~3 • 
09 9 
07 ., 

I 

·::· 

..S-Io~ 
Gihasn 

. Ct::>Gifs • 
(trl-.-' 

.... Schlvmh 

02 .... -r---·--· ----·-. 42 STD 
1 :~: 1 :~: -- " - - " "-- ... . 
01 1 ' 
'?:~: 

05 
07 
01 

. 
C' 

·-' 
7 
1 

OE. t· 

. . ·-··. ---- ... -

.. . ... ·-·· .. ----

·:a4 + .... ·- ·- ·-···--.. ---
42 STD 

...... ···-· .... _. 
.... ··---·-- ... -· 14 14 -- -·:--.. -----. 

04 4 

430 00 0 
4:31 01 1 

'4:32 o::: ::: 
··.4:3:::: 42 STD 
' 4:34 15 15 

4:37 
4::::::: 
4:39' 
440 
441 

Q·') 
•' ·-· 
00 
0:3 

. 
0 

01 1 
04 '4' 
·~4 +/-
42 ~::TO 
16 16 

00 
01 
04 
o::: 

. 
0 
1 
4 
::: 

42 STD 
17 17' 
00 0 

. 442 

. 44~: 
444 
445 
446 
447 
44::: 
449 
450 
451 
452 

42 ST~ ,
1
,. 

1::: 1::: -~ -~- --

'454' 
455 

01 1 o o n Slo~ /tl.tf 
42 STO ',1Lt/llr fir 

45t. 55 t..rnvc/u~ 
457 
. oi t= r-. 
"'t ·-··:· 
45·~ 
46C; 
461 
4 62~ 
46:::: 
464 

.465 
'466 

1 -~ 01 
00 0 

0 
42 STD 
00 

54 
01 
·~:~: 

00 

54 
1 -~ 

. 
0 

05 5 
42 STO 

467 ~:1 31 
4 (:. ::: 9 ~:: P T t·~ 
46'::i 00 0 
470 00 0 

.471 00 0 
472 00 0 
47:~: 00 0 
474 00 0 
475 00 0 
4~"6 00 0 
477 00 0 
4 ?::: 00 0 
4 :·:~ 00 0 

s-w~ . 
f:J~ 
a- 7t1 ~ 

MERGED CODES 
62 t":l rn 72 (srilj t:J 83 (c'rol 1!:1 
63 [L;t ~ 73 [HCLI CJ1 84 0 r.:J 
64 iii t:'ll 74[\u~ 0 92;1HIIj L~ ... 111 

TEXAS IN STIH.J M ENTS 

) 

) 

,.-,) 
·-



... 

. ·~ .... 

.--

VES: Wenncf' /Jc;.l11vmbz"3er- [XlfJC 1"\ . 

. EX17MPL£: Ca/cv/qte .V£0 cur~~· for tluj sfr,vdure. · ~~~vm~ac::u..e.,....# -...L.~-
. f,=/0 cnm·rtJ IJ.,::: I 0 m 

Sowr,oN: Svppase 6 fk>'hts per Los j 
~ycJe arG · adequafe fbr ~ur- ,ovr-paS~. 

{Or a--valtJt!S ~m fm /0 /()OOm. . 
. .S1hce pro ,Jn:l m CA./culede.s · l1'z =SO tn.. 

~ po/nts/c.!JCI~..J L*/11 rn~l<e Z ~es- e,.= '-/ ohm-m 
1ne .fr.s-1' 7o :JeC values at" a.= 10%:zr 1.J 
lo 2/6 ~ 2./s.,., /0 r6 = .1{. 6L(~ eft:,·..~· the. 
~~c.ond.· ~ :JiVt... V~t/v~ a:/: a..= IOJi:/.l./~---------1----
/0o/6= .3.16~ lOs~= 6.&2,) eft:.. ~= $.ohrn-n, 

Va/()e.S ~~,v~n ,,n chart iJeJow ~ 
a~ ~r Wenner calcu/a:lian. · Correspond/~ ~= ~ . 
V41ues o11 pri_n-ter *.pe ~r Sehlumberser 
C!aJG are. on ~ If. . 

. .. ~(p.S) VI1R!A8LE£' . kEY .[)JSPL.11'( 

2. RST 11 ' o. 

"· ~= 10 x"-t o. 
-li,= 10 e _i:: f . 

. e = '1 x~-t o. 
~=SO .a ~=~. 

~3=25 x"-t o . 
~4= /00000 . J3 .i,=-3. 

(&!CA.~ 1his is 1he. deepest"- ta:JeYj o..nj 
val~ o/ 1,3 tna.t; b~ input" hetrG.) 



,. 

I ,·•r"' 

... 

., ,'tii?J-

P"ie 12 
FOr p,..,·.,t~-~ output;: 

.sTEP VA~bA8LE kEY· ;f)fJ/?L_,qy 

o &-ho P"! ·nt of 1'rlpu.t I "7je.r .sfnAdu.Ju_) as 
.shaw n a..C n1h ~ w iII have f'1!.SGlli:e.d. frvm ..J-kps 
2, a~ 3.. · {1\lote. pn·nt-er 3ives ''R" insfeaJ of 
~e)<. I<Z--tte(" \\ p ''. ) 

'/. · a_~;= /DO 2.TI4.C 100. . ,\ 

PR JA!IOvT 

p, H 
1 o . 
1 o. 

4. 
50. 

~""oC' 

~·-·· 
Nc:rh! a.~ \s p.H'pos.c..\~ c..hos~ -too .Sirdll 

in 1his e,y~;uopl~ so a.s -To &<!.mo\"\SiYUt th<. 'Gl1a.rg~ p\..__ __ 1_o_o_o,_:":_'·~--t-
. ai))QX II ()p&~ (a-h,r Ofl- o • • . 

A ~ F.~ A P F' o:n 
-~. a.,;~ - 1 c. 0. /.__::...:.:;...:.~~~-:-1-. ---r 

Pnn~~ responds with hC!Ati'':J ''~ '3. 9'3'3
734

:30'
3 

RAPPCPt) ''; aJa/n" ''R'' ,;, place:. cf CSrt!'el\ ·~ ". ·2. 154·4:::46'3 · 

6. ;[) .. . /2..S'II~,srs 9. 985E.7~~·305 

/J~ (1. ~ mmt!R:s. t.Va~~ pr~(rtout 1-
[a_ .~ ~ Ca) 7 pa ir:s proCC!.Gii.J. 7he ~rst 
nvmb,;Pf 1; ea.oh fAir' ~s ''a.."; 1h~ ..Sc:.t:.onl ~~ 
eAfp (a)' . . . 

Note. c.a.lcufa:li'r.n adu~ jli'OCC.x!s one p2ir 
patt" /npu:t, va/vt., of '7m4X (~ 100,~ here). 

.Svfpase a:t fh/.s fo,"nt we, wi.sh To cht+nJ e 
cl,.spla.:J (ormat: -to .:supprGSS /n.s11n,-.f,"c.ant dc:umal.s 
VL ou:tp~Jt'. '<'4;J .•• 

2 ~ Fix 2 12.s, 
(7J1ir s/"4!-f ma:f adua.I!J 6G donG at:- a~ irme. 

aJ!!r- skp S. . . 'r per/Ormcd bt#. .sk-p S 
the · a/pha.nvmu.·c hutJ/n9.s will .be.. sc:.ra Mbl~.) 

?· New am4 x= tooo 2'!..' C 1()()().oo 
E ... .2lt. tO 

. A-lnnut' o:;a/n proCJZ.~S. f9s he/a~~ 
Cc;tlc,ul~.:flons corrfJnV(., one- fJ~int" ~r nom1i14l. 

a,4X•· 

1 o. 

2 1 • 54 4 :;: 4 t• '3 
5. '392546:::54 

4€ .• 415:::::::::::::4 
5. ;2215t:t4E.:;:::: 

1 oo. 
7. 74224.:.:::5::: 

2'15. 44·::::46'3 
1 2. 5 '3 1 ::: 9 5 1 5 

46.:1. 16 
1:::. 00 

1000.00 
22.09 

2154. 4:::: 
2·~. 10 



. .. 

.... 

Pr/nter outpvl: .~con+' h vt!d): 

STEP V~f<l!tBL£ KEY ,f)JsPLRY' 

Now We'n:. ~y /'or 2"" pass ihro'{!j h ~ 
fYD:J~I'I'i.J /ntupolt~.l7~. e,pp_ Vttlv:s 6e-tw~ertJ . 
those ea.lcvla:kd.. clur•r:J /hfl. .ltrst pass. (7h1s 
procedure a..l.so de.mons~ hst..() -fo· eha Y'f}G 

4rn1;.,., sk.p 8 on fJ0-8t!. .S.) . · 

Fi'rst caiCJ~Iafe. l?eW Ornin :::: 10~ =-/.'I?: 
6 Yx. ·'1 · -

·. · : · :rnv 2'!.4 lr;j 1. '11 . 
8. Nw anvn = 1.~; 'Rst C . • . 2.5.3.3 

(Pn"rrlo_"t of ,h+erpo!a.kd fa~ fw(aJ] · 
. f>tl11'S ~/loWS •• ~ ) . . · . 

paae 1.3 

1. 47 
10.00 

:3. 16 
9.94 

E.. 81 

14. 6:3 
7.29 

31.· E.2 
5.20 

6:::. 13 
E .• 10 

146. 7::: 

€.81. 2'31 
20. :30 

14E.7.E:O 



2. 
3. 

6. 

f. 

10. 
10. 

4. 
50. 

25. 
100000. 

l. 
9. 979S9t.606 

2. 1544::::46'3 
9. 977'3:3:::627 

4. E-415::::::::::34 
9. 9071 :::? 152 

10. 
9. 3194 ?042:::: 

21. 544:~:469 
7. 0474:30762 

46. 415!3!:!::::::4 
s.· 094844 712 

100. 

215. 44::::469 
10. 502t.C499 

4t:.4. 1 E . 
. 15. 9~. 

1000.00 
20.81 

2154.4:3 
2::::. 60 

STe:P 

8. 

PRINTOuT 

1. 47 
9. 98 

3. 16 
9.97 

. 6. 81. 
9.74 

14. 6E: 
8.40 

:31. 62 
5.76 

5.29 

14t .. 7t: 
:::. 15 

€.:31. 2'~ 
1:::. 58 

. 1467. 80. 
22. 4::: 



FOr mt:t nunl output-: 

STIEP VI9J\' I A8LE" KE:)~ DISPL11Y 

5. a,. = 1 ,, c 
6. :D r e4L ==)9. 99973Lf3tYJ 

X47't {a,=)1. 
£ . ( ea, 79-9as6?29as 

x..,c ( a..72.. 15~'1.3~61 
E' '( e

4 
:::)9.1 =12 23-r11 

X~t: {a.. ::)~6~1SSFK.3'1 
and. .so Cll •.. 

Now wt!re reo.d'i /of- .zn4 pttss 7ln~h t!Je. l'~m111_. ·. ·. 
lnkrf>O_Iatf~ ea. V4IU~ bt!:l:i;;un 1ha~ ca/t:A!a~ 
ef;tu.nn'l f'r.rt: f'tUf.l (lJt/t ,ProudurG al~o d~mo~:ks 
how '-tb ciJa'?je. Om;, - .s*p 8. en. r-Jtt. S.) 

-1 8· 6 ~ /,A. .J66666t66 i 
Inv 2"' loy 1. '167777268 

NM Om;,= J.l/6119?z6g · l?si C ( ea_ =j 9.ffl.5o7qZ3 
x~t: { Q; :.-) /.l/tt-1'19263 
E ( e ==)9. 93S2Z9'Jo2.. 

· X4C ( a-4::)...3.16221-~66 
· and ..so M"t., ••• 

_(Check manv~l otdpul: valva hy companYl_j . 
. w ifh fH ·rr&r -/ry.>es. · .shown on flt%.Je5 1.2- I'/.) 

. Nok .drspla:J. ~rmat 'n':J b.... chtJ YJ.Ju:L. at-
any_ f>i!'"-t .. after .skf 5 . -fo St-tp~ • 
,ns,r~>•/zl.t:lnt d~rna.ls ,,., displa:; i 1h<:Lc ,s" 

2nd. Fix z . . . t ~ =J 1o.oo 
x.,t: . . (a..-) J.i/r 

E. ( ect. -) 9JI'I 
X~(: ( 4- ~.3.1 b 

. .. . 

anJ JO ·.~n.J a..t o, f'~ 1.3. 


