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I N T R 0 D U C T I 0 N 

The pJWg1Ul111/) pJt.uen:ted heJt.e aJr.e .6U out 6oJt. :the .lndlv-ldual who fuu a. .6pecl6.lc. 

need ,ln mind. Be.c.a:u..se a. de;tail.ed ~C1L6.6ion ofi :th.ue pJr.ogJt..am,f, woui.d Jt.equiAe. a. 

.text .6eve.J'Utl .tlmu the pJr.uen:t -0ize 06 .thi-6 UbJt.aJr.y Lt. fuu been omU:te.d. buU

v~ who have a .6peuM-c. Jt.e.quiAemen:t will have .to be a..t lfla,6.t knowledge.able 

.in the a.IL.ea :the. pMgJtam i-6 W!Lltt.e.n a.bout; -le.: Sta.:tl6:tlc.al pJr.Og!Ul.lfl.6 Jt.equiAe. .the 

U6eJt. .to be. fia.rnLeA..tvr. wlth :the .teJtm.6 me.an, medla.n, de.. Thl6 i-6 bec.a.tU.e .the pM

glta.m.6 aJte WILltten in the veJt.na.c.ul.tvr. o 6 .thw .6 u.b j ec;t ma..tteJt.. WU:.h .thi-6 know

tedg e alone, no pMg!tamming expe!Uenc.e on the paJt.t 06 the MeJt. i-6 Jtequ.iJt.e.d .in 

oJtdeJt. .to Me a.ny 06 thue pMglta.m.6 ,ln mo.6.t .6y.6.tem.6. Onc.e Lt. i-6 duvuni..ned .that 

a. paJt:tlCJd.a.Jt pMgJLam ma.y be Me6ui. the MeJt. meJt.dy .typu .ln a. c.opy 06 the BASIC 

.6oWtc.e. c.ode e.XIU!.tty a..6 Lt. a.ppe.aJt.6 -in the pMgJtam lli:tlng. Then 60.U.ow the .ln

.tdll.uc.:tlon.6 fiOJr. Jt.u.nning the plWgJt.a.m a..6 p11.uen:ted .i.n the 1n.6.t.Jtu.ction poJt.t.ion 06 

.the WILlte up, .lmmed.-ia,td.y p1r.ec.edlng .the pMgJt.a.m. Al6o inci.ude.d .in .the WILlte up.$ 

a.Jt.e .6.:ta.teme.n:t.6 that a.ppe.a1r. .ln :the .t>owtc.e c.ode whic.h ma.y po.6.6ibly need .to be. 

changed .to Jtu.n .in :the MeJt.' .6 c.omputvr. .61J.6:tem; ie: RNV .6.:ta.teme.nt.6 ma.y have :to be 

c.ha.nge.d .to FRANV in olLdeJt. .to c.omp.Ue. ht c.e.JLta.in .6 l::f.6.tem.6. 

PUBLISHERS NOTE: Appendix B included at the end of Volume V was not 
mentioned in the preface by the author. We feel this appendix is 
the most important single item included in this library. We see 
this appendix as a fore runner that might lead the way toward 
standardizing a computer language among the manufacturers. This is 
in addition to the obvious benefits to all users of this Basic 
Software Library. 
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PREFACE 
The information contained in these pages represents the culmination of a 
very large project. That of compiling a versatile and complete Software 
library that will be of use to a large number of diverse individuals. The 
programs presented here when combined in a system will represent a very 
powerful library bank. Such a work as this has been attempted in the past 
In such areas as cook books, electronic source books, mathematical tables 
and even computer games. But to date such a collection as this has yet to 
be offered to the average individual to use as he chooses. The word 11at
temped11 was used as no work is ever considered complete by everyone regar 
dless of its thoroughness. 

The programs presented here were chosen for their uniqueness and general 
usefulness. There should be at least one program included that will be of 
use to every type of individual whether they have access to a computer or 
not. Computers are a wonderful and very useful tool. Through this Library 
I hope to interest more people into becoming involved with computers. The 
Library is written so that little or no computer programming experience 
is required to invoke any of the programs. The programs that are present
ed here are all written In the computer language called BASIC. Each pro
gram has been successfully run on a G.E. 635 computer. The entire source 
code is presented as well as a short narrative page which defines the pro 
gram, tells who might be interested in using it, a brief set of instruc
tions or how to get them and then any 1 imitations in the program are no
ted. In the limitations section the storage length in K Bytes is given so 
the prospective user will know how much memory to allow for the program. 
Where possible the amount of memory space required for full execution is 
given for the programs, this space is independent of the space already oc 
cupled by your BASIC compiler. 

The programs are broken down into five sections or parts. Each part deals 
with a specific type of program. Part 1 contains business type programs. 
These programs will be of interest to individuals who have businesses, 
play the stock market, balance their own checkbooks, do installment buy
ing, figure taxes, etc. There are a total of 20 programs in this section. 
Part 2 Is the lighter side of the Library as it contains 16 games and 12 
picture programs. No computer library is complete without some fun. Among 
the games presented in this section is one called Checkers. The game is 
rather long but it is virtually machine independent as it doesn 1t use over 
lay techniques or use files. Most of the other games included here are as 
exciting as this version of Checkers. Each was chosen so as not to mimic 
others that the reader may have seen. The pictures are as unusual in their 
own way as are the games. Most of the pictures are spread over several pa 
ges, this was done not only so the reader will need to run the program to 
see the details of a particular picture but also in the hopes of getting 
as many of these programs into use as possible. As the picture programs 
are very simple it is an easy place for the novice to start learning about 
programming. 

Part 3 is comprised of Math and Engineering programs. Some of these programs 
will be of use to high school students, professional people, sailors, engi
neers, astronomers, airplane pilots, etc. Most of these programs are very 
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technical but they can perform every day calculations quickly and easily 
and they are extremely simple to use. There are 23 general usage programs 
presented In this section. 

Part 4 Is made up of Plotting and Statistical Analysis programs. These 
programs can be readily utilized by a number of people in widely differ
ent disciplines from fishermen to statisticians. The data gathered may 
be from a poll, a census, a test sample or even the number of fish cau
ght on various days. The stat programs wi11 be of Invaluable aid to any
one who gathers data of any kind. The plotting routines will be of use 
to most of the people who use the stat programs or programs in Parts 1 
and 3, The plotting is done on any standard teletype or terminal and 
does not require a special plotter or plotting terminal. There are a tot 
al of fiva direct plotting programs and 18 stat programs in this section. 

A11 of the programs presented here may be run by simply typing the source 
code as listed, exactly as it is, Into your computer. Now before the pro
gram will run it will have to be converted into machine code. This is done 
automatically and requires no forethought except to make certain the oper
ating system you an~ working In is BASIC. In the larger computer systems 
you are asked what system you want to this type BASIC; the smaller sys 
terns only have BASIC, in these you are O.K. 

Immediately following Part 4 is Appendix A. Here, all of the Basic State
ments used throughout these pages are defined. Each statement is explained 
sufficiently well to enable one unfamiliar with this subset to modify any 
necessary statements so that the program or programs will compile and exe
cute with the Basic compiler or interpreter avai1ab1e with their particu
lar computer. Most of the Basic compilers available today, that require 
more then 10K Bytes of storage, will execute all of the programs presented 
in these volumes with the possible exception of a few of the games and the 
program "Variable". Multiple line statements are not used in most of the 
programs and only a few programs use string manipulations extensively. A 
few of the programs may require more on line storage then Is available on 
some of the small micro computer systems; these longer programs will not 
be executable due to the limited amount of memory. However most of the 
programs wi11 execute in 10K Bytes of memory or less, thereby making most 
of the programs in this Library executable in virtually any Basic speaking 
computer without any required modifications. 

Volume Ill is comprised of ADVANCED BUSINESS programs, part 5. This volume 
as well as subsequent volumes are intended to make this Library complete 
and useful to a11 individuals. 

Each of these programs are written In a subset of the Dartmouth language. 
The specific subset Is that which was used by General Electric on their 
635 systems. These programs have operated without problem on a variety of 
small and large mcchlnes even several of the new micro computers. The pro 
grams that use strfng manipulations may require slight modifications be
fore fully executing on some systems. These programs are mainly found in 
Part 2 -- Games. 
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All of the programs in this Library were written or edited by the author. 
All of the progr_ams edited by him were given for Inclusion, 11swapped11 for 
traded, or made public. A few of the original authors of the 11swaps11 are 
not known, for this I apologize. The others, unless specifically mentioned 
In the text, are presented here. In addition I would like to thank the fol 
lowing for their cooperation In making this work possible. 
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PART 5 

ADVANCED BUSINESS 

PROGRAMS 



BILLING: 
DESCRIPTION 

This is a Billing and Accounts Receivable program. It does not use any exter
nal data files. All of the data is self contained within the program. It gen
erates the following five kinds of reports: Mailing labels, Customer bills, 
A/R, Sales and a last purchase report. 

USERS 

This program would be used by individuals or companies engaged in selling 
merchandise or services. 

INSTRUCTIONS 

All of the customer and billing data must be updated in data statements be
fore the program is run. Initially the data must be input to the program, 
then, after the first execution;the program with the data included is saved 
on paper or magnetic tape. After this the data only needs to be updated as 
it changes. List the program for detailed information about data entry and 
updating. 

LlMIIA']'IONS 

As this program does not use Use Files it should execute in any Basic speak
ing computer that has sufficient on line storage. The program is set up with 
sample data that must be removed before entering your data. It is set for a 
maximum of 100 customers. This number is set in the DIM statements on lines 
1100 and 1120. The source code requires 12K Bytes of memory for program stor
age. The amount of memory required for execution is a function of the number 
of customers you have. This is set in the DIM statements. With it set for 100 
customers the program will require about 31K Bytes for execution. Included 
after the source code listing is an executed run using the data presently con
tained in the program. 
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11.:'11:::1 F:'.E:t'I 
1 C'(i PEM 
140 F.:EM 
l 6121 PEM 
l !'.:!~] 1::::EM 
;::oo F.:EM 
;:: E'.O F.:EM 

Tl-It::;: F; THE t:: I LL HiG AHD 1=1/f-": F.,POGRFWI 
FOR FULL MODfrICATIONS LIST THE PROGRAM 
TH I·:; PF:OGPAM I·:; !,~RI TTEt1 I t·1 HA'.::; IC 
J T DOES nor u:=:;r D<TEPNAL u::;E F" I Lr:::; 
FILL UPDFH Inc I::;:; TO BE DOl'~E F:EFOF.'.E: f)::tJ::UT I ot I 
CREATED BY SCIENTIFIC RESEARCH It"IST. 
ALL. CUSTOMER DFITA IS CONTfHNED H1 THE DATA STATEMEt"ff'.:; 

c'.40 PH1 EFICH T1ME '!HE: DflTfl r::; UPDATED TO H1COPPOF.:fffE CHANGES 
260 REM IN CUSTOMER STATUS A NEW COPY OF THE PROGRAM SHOULD 
C~:::c.::1 F.~Et·1 ~BE t11ffI1t~ E: I T~lE:t~~ Cit-~ TAF'E CtF.~ F'F1F'EF.~ 1·HEt·~ 
J0ti REM EFICH TIME Tl-IE PPOGPAM IS RUN THF: HD·.I COPY 
::::c::c1 PEM ~,JI LL :t:[ u::;ED TO H1PUT THE PPOCiRflM TO 
340 REM THE COMPUTER, THE PROGRAM JS SELF PROMPTING 
::::i:.o F.:EM Atm L,j I LL AS~: flLL t·IECC:;:::;APY ouc:n Iott:=;. 
380 REM THE SUBSCRIPT (100) USED IN THE DIM 
400 F.:EM ::;TF!TEJ1Et-IT::; I 3 THE MA::< I MUM tRJMF:EP OF 
4c'.0 F.:EM cu::;TOMEF.:::; TH I::; PF:OGPAM Is '.:;ET UP TO HAt-1DLE 
440 REM TO INCREASE THIS NUMBER TO ANY OTHFP NUMBER 
46121 REM SIMPL'r' CHFINGE THI:::; NUMBER TO THE: DE'.:::IF.:ED Cl_l'.;:;TOMEP 
480 REM LEUEL IN EACH OF THE DIM STATEMENTS INITALLY 
500 REM BEFORE THE DATA IS INPUT TO THE DflTA STATMENTS. 
520 REM THE DATA STATEMENTS ARE USED TO UPDATE THE 
5*3 F-:EM A.···p El..JEF.:\' F'E'F: I OD. ~·iHATEUEF.: TH I'.:; PEP I OD HAPF'Et-1:3 TO 
560 REM BE. THE DATA STATEMENTS ARE ARPANGED IN FOUR C4J 
5:::0 REM LI NE ORDEF.:'.:; FOP EA::;E OF DATA ElfT"R'-c' AMD UPDAT I MG. 
60t1 REM THE FIF.'.'..:;T LH1E COMTAH-l::; RELATIUEL"I' UNCHAMCING DATA 
62~3 F.'.EM LINE n~o COtHFIIM::; F'A'i"MEtff It1FOF.'.MATION 
6*:1 F.'.EM LINE THREE COt·ffAitt::; THE NUMBER OF ::;ALES FOF: fl cu::;TOMER 
66t1 REM LHIE FOUR CotffFIIt% ::;ALE::;; DATA -· ot1E SALE OM EACH LH1E 
68(1 REM THE t·IUMBEP OF THESE SALES LINE::; MU::;T BE CONTAIMED 
700 REM IM DflTfi LH1E 1'1UMBEP THREE OP THE F'ROGF.'.AM l·HLL NOT RUH. 
7c'.0 REM THE FOLL.m·nt·K; l...IFIF.'.IABL.ES AF.:E u:;ED IN THI::; PF.:OGF.:AM 
7 4t1 REM N 1 =MUMBEP OF CU'.:;TOMERS 
76ti F.:EM D$=PEPOPT DATE 
780 REM NCil=ITEM # 
80~) F.:EM E:? (I) =ITEM DESCPIPTIOM ( 11 CHAPACTEPS OP Ln:;s PLEA'.:;;[) 
820 REM Afil=CUSTOMEF.'. ACCOUMT # 
840 F.'.EM t1$ ( I ) =CUSTOMEP MAME ( 20 CHAF.:ACTEF.'.::; OF.: LESS) 
860 REM R$ ( I ) =CU::;TOMEP :::;TF.:EET ADIIF.'.ESS 
8E:~3 REM S$ ( I ) =CUSTOMEF.: CI TY ~~ STATE RDDF:E::;::; 
9(10 REM ~; f I ) =G!IJAt·ff I T'l '.:;HIPPED 
9c'.~3 REM A$ i: I :1 =DATE SHIPPEII 
940 REM D=:: t;;~....-17 .. -75 
9E.0 REM B ( I ) =# OF ITEMS PURCHASEII I:\' cu::;TOMER 
980 . REM P i: I ) =SELL I t·K~ PR I CE (LESS :3Al.ES TFI:>=:) 
10.~~JZ! REM U t: I ) =CUMULAT I UE AMOUNT PA ID OM PPESEMT SALE'.::: 
!~0i;:0 REM U$ (I) =DFITE OF LAST PAVMEMT 
1~340 F.~EM D=:: 1,::....-c:'.1.··-?5 
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1 ~:16(1 F'.EM 
1080 REM :O::Q::<>::<i::i:i:;.:i::i:i::<i::<i::i:i::<i::i:i::i:i::<i:*:<i::<i::<i::v::i:i::o::<i::<i::<i::i:t::i:t::<i::<i::<i::i:i::<i::<i::<i::<i::<i::<i::<i::.:>::<i::.:>::<i::<i:lOElOE:<t:lOE*******'°'* 

1100 DIM N I" 1. 00) , E$: ( 100) , A ( 10f1 J , tt~ ( 1 (u)) , R$ ( 10(1) , S$: ( 1 eo J , S f 160 J 
1120 DIM A$C100J,BC100),PC100J,UC100J,U$C100) 
1140 REM CHANGE THE ABOUE SUBSCRIPTS TO EQUAL YOUR NUMBER OF CUSTOMERS 
1160 F.:EM :.:i::i:i::<i::<i::o:;..;::i:i::i:i::.:i::i:i::i:i::i:i::i:i::o::i:i::ci::o::<i::i:i::<i::ci::<i:ioi::<i::<i::<i:ioi::<i::<i::<i::<i::<i::<i::<i::<i::<i:;.:.;:<i::<i::<i::<i::<i:*********""''**-* 

11~:::0 N1=5 
1 c'.0(1 PEM CHAMGE THE ABOUE tH # TO Ef!UflL THE NUMI:EF.: OF cu::::TOMER=::: 
1 ;::20 REM THAT FIRE Et-HERED IN \'OUP DFITA '.:;TATEMEt"ITS. 
1240 REM ---------------------------------------------------------

1 ::::;~f1 
1 :~:J!f~j 
1::::60 
1 :;:~~:t1 
140(1 
14;=:(1 
14*3 
1460 
14:::(1 
150(1 
1~i2€1 
154(1 
1560 
15:::t1 
16(1(1 

1620 
164(1 
166(1 
1 E.:31Z1 
170(1 
1720 
1740 
176(1 

1 ::::00 
1:::20 
1840 
1 :::6€1 
1:::::=:0 
19€1€1 
1·:.12f1 
194(1 
196(1 

2(100 
c::020 
2(140 
2060 

F.:EM '.:; I'.:; THE '.:;ALE=::; TA>:: PEF.'.CEMTFIGE 
PRINT 
PR I MT 
PF-:INT 
PR I MT 
PF.:INT 
PRIMT II 

PF.:INT 
PR I MT 
PF.:IMT 

THI'.:; E; THE BILLU-ICi mm ACCOUtffS PECEIUEABLE PPOGF:'.FIM II 

PRINT "TYPE IM TODAYS DATE, AS: 1/14.··?~i II; 
IMPUT D:~: 

FOR 1=1 TO t··l1 
READ A ( I ) , N$ C I ) , P$ ( I ) ' ::;;~: ( I ) , U C I ) , IJ~: ( I ) ' B ( I ) 
IF B(l)=0 THEN 1640 . 
FOR I1=1 TO E:t:Il 
l?EAD E$ i:I ) , r·-1 i:I :i , fl~: fI ) ' S ( I ) , P fl ) 
NDff I 1 
MD::T I 
PP INT 
PF.:IMT 
PF.:IMT 
PF.'.INT 
PRINT 
PF.:INT 
PRINT 
PF.:Hff "THE FOLL.OMING I~::; A LI~:::T OF PEPOF.:TS THAT THIS PPOGPAM 11 

PR I NT II MI LL GENEF.:ATE. TO CHOO'.::E Ot·1E T'-i'PE IT' '.:; t--IUMBER ~·JHH-1 H:;KED. II 

PF.:Itff 
PRINT II 

PF.'.INT II 

PRINT II 

PPitff II 

PRIMT II 

PF.'.Hff II 

PRINT 

1 PF-:INT MAILIMG LABELS 11 

;:;: - PRINT UP BILLS II 

3 - CUSTOMEF-'. A/F-'. PEPOF.:T II 

4 -· '.::ALE::: F-:EPORT II 

5 - Lfl'.:::T PUPCHASE PEPOFff II 

6 - ::;TOP PROGRAM II 

PRIMT "l·JHICH F.:EPOPT MOULD \'OU LIKE TO PUN: 11
; 

INPUT R 
PRitff 
IF F.:=6 THEN 8640 
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2080 IF R=l THEN 2200 
2100 IF R=2 THEN 2720 
i:: 120 IF F.:=::~ THF.J·I 44St21 
2140 IF R=4 THEN 5200 
2160 IF F.'.=5 THEJi 634(1 
i:: 1 8~:1 GOTO 1860 
2 20(1 F::EM TH IS :::UB GEt-1EF.:ATES THE MA IL HiG L I ~:::T 
2E:20 PRINT 
E~E:4c1 PRINT 11 THif; I::: THE MAILING LI:::;r ROUTH-IF: " 
E'.26(1 PF.: Hff 
E'.280 PP INT 11 t·JHH·I ~"OU HAUE THE LABEL.::; IN PLf'ICE TYPE' A 7: 11

; 

;::300 It'IPUT Z2 
2::::20 Z1=5 
E:::::•H) FOF.: I=l TO Z1 
2::::6(1 PRitff 
E:::::8(1 ND::T I 
24(1(1 LET Z=:::: 
2420 FOR I=1 TO Ni 
c'.440 PF.:IMT TAB(Z);ACI) 
2460 PRINT TAB(Z);N$(!) 
2480 PRINT TABCZJ;R$Cil 
c'.500 PF.:Itff TAB (2) ; :;:;$ (I) 

c~520 PRHff 
2540 PF.:Hff 
2561:'.:1 PRIMT 
E'.580 ND=:T I 
2600 PRINT 
2 62(1 PF.: Hff 
2640 PRIMT 
266€1 PRHff 11 Et--1D or THE MAILING Lr·::;T :9::i:i::i:i::<i::<i: " 

2680 PRHff 
270(1 GOTO 166~:1 
2720 REM THIS SUB GENERATES THE BILLING LIST #2 
274(1 B1=0 
E:76(1 B2=(1 
2 78~3 E::::.:=0 
2:::00 F.:EM THE FOPMAT OF THE BILL Pf?INTHiG I~:; AS 
2820 PEM PAGE ONE PF.:HffS THE MAILING ADDRESS 
2840 F!~E~l I11=tTE: 
2860 F!:EM ACCOtlt"ff # 
2880 REM CUSTOMEF.: MAME 
2900 REM STF.:EET ADDF.:ESS 
2920 REM CI T'l ::;TATE 
2940 REM 
2960 REM 
2980 REM 
3000 REM ITEM# DE SCF.: I PT I ON 
3020 r.t:EM 
3040 REM 
312•60 REM 
::::080 REM 

a a a u o a a a o a 

PUAt-1TIT'l DATE ~;HIPPED 
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314(1 
::.: 16(1 
::: 1 ~::t1 
3E'.(1(1 
::::c.~2(1 

::.:i:'.'4(1 
::.:;:'.E.t.;:1 
::::c~:::t1 
33(1(1 
:;:::::2t1 
::::::.:4(1 
:;::;:E.1) 
:::::;::::t1 
34(10 
:::::42(1 
:::::44(1 
:3461) 
:;:4~::(1 

::::~;(1(1 

:;:52;.:::1 
3!'54(1 
::::~:56(1 

:;:5:::t1 
::::600 
362(1 
364(1 
366(1 
::::E.::::t1 
37(1(1 
::.::72(1 
::::740 
::::76(1 
::::780 
::::t:00 
:::::=:20 
:3:340 
:;::::61-) 
:::::380 
39(1(1 
392(1 
3'340 
3960 
398(1 
400(1 
4(120 
4040 
4060 
4080 
4100 

F.'.EM TOTAL fll•IOUtH F't=I ID = $ >=::,,;::-:;. :>=:::-:; 

REM DATE OF THE LAST PAYMENT 12/21/75 
PEM TOTiiL PI E:C:E.::; ::;HIPPED ::·:::=·:::,::::·:: 
REM TOTAL SALES TAX ON SALE = $XX.XX 
REM i·oTAL AMOUNT DUE = ••~••~~~ $ XXX.XX •••~~••~ 
F.'.EM 
PRil'ff 
PF.:Hff 
PPHff "THI'.:; CiEl·l[RA1ES THE PF.'.INTH1Ci OF THE BIL.LS" 
PRINT "~·!HEH THE'/ AF.'.E IM PLACE T\'PE Fl 7 : 11

; 

Il'iF'UT Z 
L.ET Z=7 
FOF.: I=1 TO Z 
PP INT 
ND::T I 
LET :2'.=1:::: 
PESTOF.:E 
FOR I=l TO Ni 
LET Z2=65 
LET Z=5 
F.:EAD fl ( I ) , t"-1$ ( I ) , F.'.$ f I ) , S$ ( I ) , U C I ) , U$: C I l , B ( I ) 
IF BCIJ=0 THEN 4300 
PRINT TABCZJ;ACil 
PRINT TABCZ);N$CIJ 
PPif'ff THE: fZ); F.'.$ (I) 
PRINT TAB(Z);S$CIJ 
LET Z1=4 
FOF.: I :3== 1 TO Z 1 
PF.:INT 
NDff I3 
REM TH IS I'.:;:; TO '.:'.;KIP DOt-~M TO THE ::;TATEMEMT '.:;ECT I ON OF THE BI LL. 
Z7=E·5 
PRINT TAB i:z7:1 ; D$: 
PF.'.IMT 
FOR I 1 == 1 TO B ( I :r 
F.:EAD E$ (! :i ,t·H I) , A$ (I J , S (! ) , P (! ) 

22=~: 
PFUl'ff TAB f22l ; 
PF.'.Itff l'H LI , [$: (! ) , '.:; ( Il 'A$ 0) 'P (I) 

B1=B1+St:Il 
B2='B2+S C I ) *-F' ( I ) 
NE:>ff I 1 
PFUNT 
PR I NT II TOTAL f!MOUMT 
PF.: I NT 11 DATE OF LAST 
PRINT "TOTAL PIECES 

PAIU 
PAYMENT 
SHIPPED 

- $ 11 UiI) 

B3=B2:t:S 
B3=INTC.5+100•B3J/100 

= 
= 

II U:~ (I) 
II Bl 

PRINT "TOTAL SALES TAX AMT. = $ 11 ;r::::: 
:B2== B2+ B::::-U C I ) 
B2=INT (. 5+H::1~3•B2) /10~3 
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4120 pp I NT II TOTF!L F!MOUt·ff DUE = :-~:<i::<s:'9'.:<i::i:s::i:i;:q;;.:.::<i; :;:: II ; F:C.'.; II :i:s::i:s::<i::<i::<i::<i::<i::<i:'.9::<i: II 

4140 LET Z5=10-BCIJ 
4160 FOR 16=1 TO Z5 
41 :.::o PRINT 
42(t0 MD::T I6 
4;::'.20 F.:EM THIS I::: TO :::::KIP TO THE ~1D=:T BILL HE:AD. 
4i?AO :B1=0 
4260 B;=:=(1 
42:::t1 E:::::=t1 

4340 FOR 17=1 TO Z 
4360 PRH-ff 

44~X1 PF.'.IMT 11 Hfft OF THE HILL PRINTIMG :::EOUEt .. ICE. 11 

4420 PRHff 
444(1 PRHff 
446(1 GOTO 166(:1 
4480 F.'.EM THIS SUB GEt·ERATES THE CUST. A .... ·p F.'.EPOFff #3 
45(1!21 LET B1=0 
4520 LET B2=f1 
4540 LET B:3=(1 
456(1 PRINT 
4:'.if:(1 PRHff 
460121 PRINT 11 c u '.:::: T o M E R '.:::: F1 ...- P R E.~ P o F'. T 11

; n:;:: 
462(1 PRINT 
464(1 PRHff 
466(1 PRHff " r==1cc# 11 11 A....-r.;: $ ", 11 PA'lMEnTS", 11 u:: DATE"," cu::::T MAME" 
4680 PRINT 
4 70(1 RESTOPE 
4720 FOF.'. I=1 TO t·H 
4 740 F.'.EAD A 0) , ~1~: (I J , F.'.$ ( J) , '.:;$ i:I J , U (I) , U$ t: I) , I: (I ) 
4 760 IF JH I) =(1 THEt·1 5(120 
4780 FOR I1=1 TO BfI) 
4:300 F::EAD E$ t:I) ,t·H I) , A$ (I)' •:::c !) , P (I) 
4:320 T2=S (I) :o:p (I) 
4840 T2=T2'°' (1 +:::) 
4860 T2=Itff (. 5+1f10:o:r2:i /Hm 
4880 B3=B3+T2 
4900 NEi-::T I 1 
4·;.20 B3=IMT (. 5+100:0:B:;:) ....-100 
4940 Bt=B1+B3-UCI J 
4960 B2=:B2+Uf I) 
4 980 PRUIT A i: I J , B::::-u i: 1 J , u i: I ) , U$ i: 1 ) ; " " ; r-.i:;: c I l 
5000 LET B3=0 
5020 ~EXT I 
5(140 PRINT 
50.60 PRINT 
5(180 PRINT 
~HOO PRINT "TOTAL PA\'MENTS = :;:" F.:2 
5120 PRINT "TOTFIL ACCOUNTS.·-·F.~EC. = $ 11 Bl 
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:; 140 PR I MT 
'.:i 160 PF: I t"iT 
!"::i 1 :::::o GOTO 1660 
!:i2(10 REM TH IS SUE: C;El~EPATES THE SALE::: F£POF::T B\' DFITE #4 
5220 LET 1:1=€1 
~i240 LET F:2==t1 
~ic'.60 LET :E:::::=C1 
528€1 PF.'.INT 
::;:3(1(1 PF.'.INT "L·KIULD \'OU LIKE THE SALES REPORT TO COIJER A DflTE" 
5320 PRINT "OTHEP. THEN THFIT OF TODFl'l C/E'.:: OF: NO) 11

; 

534(1 INPUT \'$ 
!:i360 PRitff 
5::::80 IF 'y'$= 11 N0 11 THEN 552€1 
54@3 IF 'r'~7= 11 N 11 THEM 5520 
5420 PRINT 
::i440 PF.:INT II INPUT THE '.3ALE~; DATE FOi? THI s F.'.EPORT II; 
546(1 INPUT 0$ 
5480 PF.'.INT 
55(1(1 GOTO 5560 
5520 LET C!$=It$ 
554~) PRINT 
5560 PFUNT 
558£1 PRHff 11 

'.:: A L E s P E P o P T r o P 11
; o~: 

56(1(1 PRINT II TOI11:;'/•:; DATE II; Tl:$: 
::i62(1 PRINT 
564(1 PPINT II ACC# II, II ITEM# 11

' II G!UAMTIT'l" II, II '.::ALES $ 11
, II CUST 1··1F1ME 11 

5660 PRINT 
56::'.:0 RESTORE 
570(1 FOF-: I=1 TO Nl 
5720 F.:EAD A ( I) , M$ C I l ' F.:$ C I ) 'S$ C I l , UC I l 'U~: C I ) ' B ( I ) 
5740 IF BCIJ=0 THEN 5900 
576(1 FOF.'. I 1=1 TO BC I l 
5780 F.:EAD E$CIJ,NCIJ,A$CIJ,SCIJ,P(Il 
5800 IF 0$< >A$ CI) THH1 588(1 
5Bc'.(1 PRINT ACIJ,t·1CIJ,SCIJ,:::CIJ'*'PCIJ; 11 11 ;tt;:t:Il 
5B4€1 B1=B1 +'.:;CI) 
5B60 f:2=BE~+S n) '*'PC I) 
588(1 NDff I 1 
5900 NE>ff I 
5920 IF B1<>0 THEN 5980 
5'340 PF.'.INT 11 THEF":E L·mS MO ACTH.IIT'r' FOR THAT DATE - TF.'.Y AGAIN ?" 
5960 GOTO 618i) 
598(1 PRINT 
6€10€1 PRINT 
6(t2t-3 F'R I NT 
E.040 PRINT "TOTAL PIECE::: SOLD THIS DATE 11

; F.:1 
6060 T2==B2i.:i:s 
608&-3 T2=Hff (. 5+H31~1*T2) /10(1 
6100 PFH NT "TOTAL SALES TA~'< TH IS DATE : 11 

; T2 
6121Zi T2=T2+B2 
6140 PRINT 11 TOTAL F:ECEIPTS THIS DATE : 11 ;T2 
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::;:C:'.40 PEM 
:::260 F.:EM 
:::i:::::0 PEM 
::;:::;:oi;::1 F.'.EM 
::::3C~t1 ~~E}1 
:::J40 REM 
:=.::::::60 PEM 
::: :~: ~::t1 F.:Et11 
::::: 4 (1(1 PEM 
::;:,::\.;'.:'.0 PEM 
:::440 PEM 
C460 PEM 
::;:: 4 ::=:0 F.:H1 
::::5(1(1 PEM 
:::5;::~f1 F-~Et·1 
:;:: ::40 PEM 
~=~ ~~E.~?1 ~~E~1 
:::: ~:; :::~:1 ~:Et'1 

:::600 l?EM 
:::E.E'.0 REM LEAUE THE::;E THF.:EE LH-JE:::;:; AL.ot1E -· F'UT '/OUP DflTA f!POUtm THF'.::;E: l H!FSu 
:;:::1:A~3 GOTO 1 ~~1(1(10 
:::66~) l?EM THE F.'El·IA I t-i I t-IG LI MES AF.'.E F-::E::;EF:'.IJED FOP rUTUF:'.E D<PAtt:; I on. 
1 c112n)t1 nm 
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Billing Modifications 

This program is written using elementary Basic statements for the most part. 
This was done to make it compatible with most computing systems on the market. 
By adding or modifying a few of the statements this program can be made to 
perform as well as a billing program costing thousands of dollars; just for 
rental. 

The first modification would be to use PRINT USING statements in place of the 
PRINT statements for the report print outs. This statement, which may not be 
included in a 5K Basic, will force the print outs to be columnar regardless 
of the field size or data content. Under PRINT statements for example, when 
prices are printed the trailing zeros are suppressed, if this happens in a 
dollar column the numbers may be miss read; See the sample listing - Report 
#2 (Westaim Sales Co.). To resolve this problem substitute PRINT USING state
ments to force all dollar amounts into a columnar format for the report print 
outs. Lines 3860, 3960, 4060 and 4120 should be changed to PRINT USING state
ments in order to modify Report #2. For Report #3, the A/R report, change the 
PRINT statements in program lines 4980, 5100 and 5120 to PRINT USING state
ments. Report #4 should have the PRINT statements in lines 5820, 6100 and 6140 
changed to PRINT USING statements and Report #5 should have the PRINT state-

• ments in lines 6700 and 6840 changed. Line 6700 for Report #5 also contains 
the field designator which should limit the printing in the last field, custo
mer name, to avoid lap over problems. With these slight changes the print 
outs will for the most part conform to the format consistent with the stan
dard forms being used. As a final word about formatting the print outs, have 
your TAB( ) statements set to absorb variations in form widths. These TAB( ) 
settings may have to be changed slightly to initially line up with the forms 
you are using. For the mailing labels, Report #1, the tab control is in line 
2400. Line 3320 sets the number of spaces to initially skip to reach the first 
bill heading for Report #2 and line 3480 sets the number of spaces the name 
and address will be moved to the right on the bill heads. This name should 
appear through the window if used in window envelopes. Line 3620 adjusts the 
number of skips between the bill head and the first line of the bill body. 
Z7 in line 3720 sets the location of the statement date and Z3 in line 3820 
designates the start printing position for the billing data. Line 4140 is 
used to skip down to the head of the next bill. 

The only other modification that could enhance this program would be to re
move the DATA statements and change the READ statements to READ # statements. 
This must be accompanies with a FILES statement and WRITE # statements. When 
completed this program will read your customer data from a Use File. Upon in
clusion of WRITE # statements the program will update when applicable your 
customer data automatically. Some individuals prefer to store their data base 
in a Use File rather then DATA statements, however the way this program is 
written nothing is gained by doing this. If however, the PRINT USING, PRINT 
and READ # statements are merged then the program will execute in about 14K 
Bytes of memory even with 1000 customers which is a considerable savings in 
memory usage. As file manipulations are vastly different from system to sys
tem, to present this program in its compactest form would restrict its use 
to all but the particular computer it was written for, which would defeat 
the intentions of this Library. 

556 



r-1E. ro1 LCl~·I T 1 ICi I·::; Fl L. I ·:;T OF" F'[F'ORT'::; THt=IT HI I'.::; PROCRFIM 
l·I I LL CiEJIEPfffE a l(l Cl 100::;;[ OHE T\'F'E IT'·:; t··IUMBEP !;JHEt1 f"f:'.;~:ED a 

1 - PRINT MAILING LABELS 
c.'. -· F'P I t·ff I.IF' BI LU:; 
3 - OJSTOMER A/R REPORT 
4 - SALES REPORT 
r.::; -· L.f 1'.:;T F'IJRCHF1::;;[ REPOPT 
b - s1·op PROGRAM 

l·JH I CH REPORT L•.IC1l. ILD "r'OU L. I KE TO RUH: ·-::·1 

J71 lt=· 
!·.IC::;TflIM '.:::;,=nr=:; CCI" 
327 W. CHERRY ST. 
MELROSE IL 37215 

PEM I t·K~TON Cf'iH 
c'.314 ::;t·IEFt·JOOD ft' I[. 
LAKESIDE TX 45217 

om::cn ran. cu 
F'O BO>:: 4(145 
::;TflNFORD ttJ 91 ;::t.::: 

DIC I TF.'Flt·I CO. 
3421 ST. LAWRENCE 
PA::'.;ADEMA CA 911 ~:15 
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Ti·I[ FOL.LOl ... IH·IC I::; Fl L.r::n· or F'.E'PORTS TH1:ff THI::; F'PtY:iRAM 
WILL GENERATE. TO CHOOSE ONE TYPE IT'S NUMBER WHEN ASKED. 

1 -· F'R I l"-IT M1=1IL.I1 IG u=rnEL.S 
c'. - pp I r·ff UP r: J L.L ::; 
J .... c.1 .. 1::;TOMEF.: Fl.·"F!'. F:'.EPORT 
4 - SALES REPORT 
5 - LAST ~JRCHASF REPORT 
6 - STOP PROGRAM 

THI::; CEJi[J'.flTE::; THF F'PHITHiG OF TH[ BILU:; 
!,~HEH THEY flPE HI PLHC:E: T\'PE F! ? ~ ?7 

TOTAL 
DATE 
TOTAL 
TOTAL 

:,JE:=.:;·ff1 I l"I ::=;F1LF::; C:O. 
327 W. CHERRY ST. 
MELROSE IL 37215 

:::;r:)t:. 1 7·::! f!IU. 
:::7l:.~; 1 c.: 1 .. 11 F:'E 
j, .~::i:::,13;::::: 1=1ru. 
~=~ ;'.~'. 11:. '? ·:.- HAHD 

AMOUtff PAID 
OF L.A!::T PFl"1"MEMT 

PIECES ::;HIPPED 
SALE::; TA::·:: AMT. 

PULLE\' ;:::~• 
MC:;H ::'iO 
!"IPE:tK:H ,::'.O 
::;f=tM 14 

OM .. $ "{ 11 a ;=:Er 
--· 12 .. ···17',/'?5 
-· 1 ~z1·:.i 
·-· $ 4'3.45 

1 1 10 ... "7~'; 
1 ;:: . ...-1 1 ,.-,r:-

-·· .. _! 

1;:'.''. ..... 1 :~: ..... ·?s 
1./"?/'l'f., 

TOTFIL FIMOUtff DUE - :<i::<i::<i::<i::<i::<i::<i::ilE:<i:!f!I: :;: C:i?4.51 
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TCTFIL. 

1:;,'.Ei'liiiCiTOtl I Flti 
14 '.;~IEY!.-JI ICIII HI)[. 

LAKESIDE TX 45217 

fil'l01 .. lt--IT PFHD 

1=l[1J. L,IF'EJICH 
F'LFl'.'.:;T IC F:'.OD 

..: .. --1 -i. 
·~·· c. l. 

·-:-.· . f <::· 

llFITE or Lfl'.~;T Pfl\'MFJ"IT ····· ,::.:.""1 ?-?6 
1 OTF!L PIECC3 '.'.:;HIPPED _ ... ,.-t 

0 .. -: 

TOT1=1L '.:;FJLE·:; TF1::·=: HMT, ·-·· ~:: . l::~·:.-1 
TOTflL. Fl MOUNT DUE.: -· :¢::.;.::¢;;¢; :i:i::i:i::.;i: ;Q::<i;:¢: 

DI C I TF1=1ti CO • 
·.:::4.e,:~ l :::;1·. L.FH.1.IF'.E:t··JC:F~ 

F'fi'.:;ADEllFI CF! 911 05 

;:i;::~:37~i1:, 

~? !:t ~~3-;::;:E. 
i
0

~·l ~3 ~1-~; 1:. 1 

El..EF. t:O::=: 
Fl_!'.:;:;[ t:L.OCI< 
Pl ... Fl'.:;T IC POD 

TOTAL FiMOUtlT PAID 
DATE or LAST PfflMENT 
TOTAL PIECES SHIPPED 
TOTAL SALES TAX AMT. 
TOTAL AMOUNT DUE 

17 
-· $: 11. ·~1 

:,;;::i:i::i:i::i:i::i:i::<i::<i::<i::.:r::i:i: 

,_ :: :;:o .. 
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1 .. 

. 

,;:'· 

1:) 

94 

~'.:•'")-.: l::·,(. 

! ::::; 11 l~:lr.::; 
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~: : :l 
~:~ j '.5"~::·3;'.:'. 

~:·:'.·::i:1.::si::. l 

::,L.OI:F" 
F"JLE 
PL H'.3T IC FOii 
·::;M • Hflr"ffl '.:;AM 

TOTAL AMOUNT PAJD 
DATE OF LAST PAYMENT 
TOTAL PIECES SHIPPED 
TUff!L '.3flL[::;; Tfl>:: Al'IT. 
TOTF!L Fll'!OUtF DtlE: 

EJII1 OF TH[ BILL PF'HITHif~ '.:;:;[OUH~CE. 

·:I l E'/·!::~./ ~"'f, 
l .. /'E'.1 _ ...... ·'?t::·. 

THE FOLL.Cit,~ I NC:i J '.:;:; Fl LI ::;T OF F£POPTS T!-IFIT TH I::;:; PF.'OGRflM 
~·,!I L.L GEllEF.'.FITE. TO Cl-Kto::;:;[ onE T\'PF IT, ~:::; t IUtlE:CR HHE:H n::;~::[ll. 

t - PRINT MAILING LABELS 
2 - PRINT UP BILLS 
3 _, CUSTOMER A/P REPOPT 
4 - SALES REPORT 
5 - LAST PURCHASE REPORT 
b - STOP PROGRAM 
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l·IH I CH F'.F:POFff I KtUL. ll "r'UU LI l<:F TO F'Ut·I ~ ?'.:: 

HCC:fi: 

·.·:::?1 l lti 
::+ :=i1:i:~:E. 
-,~:':::: i ·::1;:~ 
1:.~·3i:~ 1 r~. 

')'::; n ;:_:;J, 
t i::I # 1 i::1. 

TOTf!L Pfi'/ME]ff:::; ..... ·~: 1. 0~59. :::r? 
TOTAL ACOJUNTS/R[C. - $ 690.4 

? j j • 
i: 1 i u '?( 1 

;'.-I l ~::: U ~:::; 

11 ·? u • ~::::~; 

i_·:; DHTE 

i..:::. ·t ;-:'/;:'''."i 
,:.:i_/ l "?./ ?1:·1 
;:=' ./ J_ ,/ '?(1 

TH[ FOL.LOI·~ I MG I·:; ft LI ::;1 OF. REPOPT::; THAT TH I::;; Pl?OGF'.AM 

F'[M I t·ICiTClt I Cl!tl 
\! i CT T!~·f~1t I CCI .. 
-=.1.iF'F'P T OF' Fl.FC. 

l·J I LL GH·IE:F'F!TE. TO CHOO::;[ ONE T\'PE IT' ::·; r IUt·II:E'F:' l·JHEM f'1::;:;~:::ED. 

1 - PRINT MAILING LABELS 
;:;'. - PPHff UP BILLS 
3 - CUSTOMEP A/R REPORT 
4 - SALES REPORT 
c:; - Lf'iST PURCl-IA::;E REPORT 
6 - STOP PPOGRAM 
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l·IUULIJ '·1'CIU LI KE THE: ·::;flL.F::; PEPOFff TO COl.JEP fl T'll=tTE 
OTHE:P THGI THl=tT OF TODfY1' CrF::; OP NO) ?'rT::::; 

t=tCC# 

71;~: 1 r31;:~ 
?::: 1 ':.1 c~ 

TOTAL PIECES SCLD THIS DATE 
TOTAL SALES TAX THIS DATE 
TOTAL RECEIPTS THIS DATE 

F o F' 1 / 13 /?6 
TCl"flf'.f'l:::; DFITE :::: .. ··::: ·?1?, 

:I ?? . 96 DIC I TP1=1t1 t:tJ. 
·:1"''i. ? fl I GI TPF1t·1 CO. 

10. 9'5 

L·.IOULD \'OU LI kE TO CHETl-1 THE ::;FILE::; F'Ctl? Ar'K1THER TIATE : ?lC:; 

L·.IOULD YOU LI KE TH[ ::;F1Lt:S PEPORT TO COl..IEP Fl DATE 
OTHEF.'. THEN THAT OF TODft\' ( \'E::; OR t·K.1 J ?'/[::;; 

INPUT THE SALES DATE FOR THIS REPORT ?1/21/76 

F' [ P 0 F' T F 0 P 1 ..-·;:;·1..-?6 

TOTAL PIECES SOLD THIS DATE 
TOTAL SALES TAX THIS DATE 
TOTAL RECEIPTS THIS DATE 

C!UAt IT I T'l 

1 
·:1·:1 

• •,.)!__ .-.. -. 1:.:a. -.. ::r 
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i·.IHICH F'.F"PORT ~·JOULD '/OU LIKE TO RUt·I: ?:::; 

.::7j 1.E1 
=+~11:. :~: E .. 
"?;:: i '31C~ 
;:~~:~:;::~ l t':t 

TOTAL LAST SALES 

F' i l F' C: :-! n ·:; [ 

C!! lf!I iT J T'r' 

j .:::7q 
• ·_1 I -· 

14 
1. 

1:::; i:· DI Ci I T'F.:At·1 c·c1 II 

·::;UPE"F:' I OF'. El .. E.C. 

THE: FOLLrn·J I t··IG I'.:; Fl L. I ::n· OF PE PORTS THAT TH I~=; PROGRAM 
!·I I LL CHiEPATE. TO CHOO'.:'.;E ot"i[ TYPE IT'·;::; tiUt·IBE:R l·.IHEN ASKED. 

1 - PRINT MAILit~ LABELS 
2 - PRINT UP BILLS 
3 - CUSTOMER A/R REPORT 
4 - SALES REPORT 
i:::i -· LfiST PURCHA::;E REPORT 
6 - STOP PROGRAM 

~·JHICH REPOFH 1 .. JOULD \'OU LIKE. TO PIJM: ?6 
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INVENTORY: 
DESCRIPTION 

This program is designed to keep track of all inventory data. The program 
does not use external data files for data handling as all of the data is 
contained within the program itself. Items are categorized according to 
their item #, class code, location, vendor code, etc. Data fields are pro
vided for item description, item cost, selling price, etc. The reports 
generated by this program include: (1) Activity Report, (2) Minimum Quan
tity Search, (3) Inventory List, (4) Inventory List by Class and (5) In
ventory List by Vendor. 

USERS 

Anyone who wishes or has need to categorize the items in their possession 
could use this program as well as the small businessman with supplies and 
stock records to maintain. This would include housewives with kitchen in
ventories, hobbyist with equipment and parts inventories, do-it-yourselfers 
with tools and hdwr., and of course the small businessman or company. 

INSTRUCTIONS 

The data must be updated in the data statements before the program is run. 
The data is entered and handled in a similar manner as it is in the Billing 
program. This program is self documented and contains a full set of instruc
tions for data handling. List the source code for detailed information. 

LIMITATIONS 

This program requires llK Bytes of memory for source code storage. The amount 
of memory required for program execution is a function of the size of the DIM 
statements in lines 1000 and 1020. It is presently set for 100 classes and 
100 subclasses. That amounts to a total inventory of 10,000 different types 
of items. With the size set to 100 the program will require 24K Bytes of avail
able memory for execution. A sample run of this program is presented at the 
end of this program. 
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j L'!i'.'! ; 'f !·! -: HJ·:; T'' TH E ! 11.IFJfl i IF";' PF·'! !C:;F'.FWI 
F:Hi FCIF' 1=1q1 i{IT!JFI r=:TIO!l'.::; L. ·~;T Tl-if: F'F"CH:;F'nn 

l 4U !?EM TH I::; F'F:'.UCF•:'fli'! L :=; ~·!PI TTF h fi IC 
i::;:,121 FTJ'! TT DUE::; I iCn !_JC;F E:=<TE:F'HflL USE F I L.F'.::; 
j :=:o FEM ~!LL UF·n1=rr l t JC I c, TCJ F:[ DOI iE l:[FrJF:E [)J'fl !TI ut·I 
?00 PU·! CPFATFD f:'·1' TE.llTI!="'JC F'E·::;EAF.'Cll Ill::n·. 
c::;:·o F::EM f!LL H!UF:t ITCIF:"r' T!FffFi E; CUtlTA H-IED HI HIF. lifH fl O::;T1=nEl'IF't IT:::; 
c'.4C PH1 [f!C:H TIM[ THF' Tlfff'f! r::; UF"DFHED TO Hl(!-!F'.F"OF.fHE Cl-1F1ncc;:; 
c.::t:.o F'EM It-I Hil)EJ·ITCIF"r' ::ni=iru::;:; F! tiFlJ c:nF"/ I IF Tl-I[ F'F'OCF'Ht'I :=:HCIUL.D 
;:·::::o PEl1 i::E MFIDL [I THE'P otl TFiF'E OP F'F!PtP THFJ·I 
JOO F'EM EACH T J!o1[ THE. F'F'OCPAM I::;:; PUt I THF. i IF ll LC1F";' 
,;:;:'.'.[1 F.~EJ~ .. ~ l,:_J I L.L f:[ l_!~:'.:.:E ll l~("l J f0~F1 I. fT TJ-H"~ F1 F1 CIC;F~fltt'"I T'(! 

:.:40 PEM THE: C OMF'l. IT[F', THE F'F:'.C!CiPFWI I·:; ::;[LF F'F:'OMF'T T !··IC! 
:::'.:60 PE.M At ID HI LL i 1:::;t:: fl LL t lECC:-;SAR\' CUE:.:::T I 011·:;,, 
::.::::o F::E-:M THE ::;1_n;:::;:;cp I F'T f l ~_::i(i) tf:::ED l ii THE. Tl J t·I 
41?10 PE:M STFffEMUff:~:; I·:; THE MF!>=:IMUt·I !!Utlf:EF' C!F 
4i:".O FEM HIUEtffOP'/ ITEM'.:: THI:.:;:; F'ROCRAM I::; ·:-;FT UF' TC ~if1tff1L E 
44(:; FTM TO HKF.'.F:F1:::;E Tl-!I:::; llUMF:EP TO ntf-i' CllHFF' tlUt'l:f:EJ' 
460 PEM SI MF'L\' CH Fit ICE HI I::;:; NUMBER TO THE: T1[-=; I F'.E.I! I ti' 'EllTOF'.\' 
4::;::i;::1 F'.EM LEt.'EL H·l F'FK:H OF' THE DIM ·::;TfffEJo1FllT'.::; HHTF!LL'1' 
:::;oo F'E:M BEFOF£ THE flATFI I::; HiF'UT TO THE fifff Fl :::;Tf!Tt·IFliT'=;. 
::'ic'.0 F'EM THE IIFITFI ::·:Tf1TEMEJ IT·:; AF.'.E: u::;[D TO UF'I1FnE ·r HE 
::i4(i PEM I r·il.JEtlTOP\' E'UFP\' F'EP I OD. ~·~HATE! JET'. Tl-IT·:; F'EP I OD HFIPFfl 1·::; TC! 
56(1 FEM BL THE. TlfHFI '.:·;TF!TEMEt·IT'.::; APE FIPF.'.ntlf:iE:II Hi T~·JO f ;::oi 
580 REM LINES FOR EAS[ lN UPDATING. THE FIRST L.INE 
61210 f?EM CotHHHI:::; FEl .. A! T'.IEL'1' UNCHANGIHC DHTFI ·-- LH.E 
620 REM THE ITEM#, CLASS#,UENDOP#,DESCRIPTIQN,COST$,LCCATJOtW 
6 40 PEM THE :::;ccotm L .. Hi[ L·l I LL CotffFI I H THF I 'AR I ABLE JIFITH L H=E 
660 REM THt #Otl 1-ff!t!Ih:R=:::OLD THE; F'ERIOT!>Dr-=!1[ THE; PEPI OD, ::ELL Il·it~; F'P:=;:. 
i:::.:::~~ PH1 THE Lfr::::T EllTF'\' - DATE - t'.:; (lfiL.'i' !j:;[il 'TT! Itrn I CFHE 
7'~~0 F'.EM THE LF!TC.:;T ·:::;F1LE'.::; f!CTH'IT\' nip THF. PFIPTICTULf!F'. ITEM. 
?';:::o F'EM THE FCUJH·IH-IG IJAPIF!F:LE'.:; ARF. l.!~:'.;[J1 Tt-i THE; PF:OCPAM 
'?40 F:EM N=TOTAL # OF HI' 'DFOP\' ITF.tt:: 
760 REM Nfll=ITEM # 
?:::::~~' REM C f I ) ==CLf1::;:;:;:; OF' ::;UF: ITEM # 
800 REM UCil=UENDOP # 
::::c'.0 PEM [:;: f I ) =DE::::;cp I PT I Oti ( LE'.:S THEJ I ;:·o (:HARF!C1 ET::::; F'LE..F1::;E ! 

840 PEM OCIJ=UNIT COST $ 
860 REM LCIJ=LOCATION # DESIGNATES WHERE ll(M IS STORED. 
:::::=:121 REM LINE l'iUMBE:F.'. nm OF THt DATA :::Tf1TFMFllT t-irn·I HFJ::; 
900 PEM HCIJ=G!UAtffITY Otl HAt·m 
920 F.:EM '.:; (I J =NUt·H:EP OF :::::ALES DUFUNG THE LJ1::::;T TtiUDITOPY FEPIOD 
940 F.:EM A$CU=DATE OF THI::::; PEPIOD - B[ co11:::::1·::TElff E>=:~ 1C.'..--'1::=:.-?:=; 
960 REM PCIJ=SELLING PRICE IN $ 
•3:::~) F-~Et1 

1000 DIM H ( i Of1) , C ( 100) , t) ( 1 ~:::10) , E$ ( l ~K1) , Cl ( 1 ~XI.! , l ( 10121) , H I l (i(i) , '.:'.; I 1 ~~10 :1 , fl·~: I l 1?1C) 
1(12(1 DIM P000) 
104~3 !?EM CHAHGE. THE FIBCl'.'E '.;::;t_IB'.:;cp I PT'.:; TO [(ll_lfiL THE MUMBEP. OF \'OUP 
1060 REM TOTAL INUENTOPY ITEMS. 
1080 PEM ••••••••••========================= 
11 (1(1 N= 1 (1 
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1 1 c.'O F£M C:!--Wlt If~[ THE. Uf-!L.UE OF t·I TO FC!UflL \T1IJP TCITF!L t !UMI:EF.'. !IF T Tl:~tt::;" 
1140 REM••••******~:::::::::::::::::::::::: 
1 1 60 FOP I"""' 1 TC! 11 
11 :::o PEAD !'-! ( I ) , C ( I ) , t t ( I J , E:;: ( I ) , 0 ( I ) , L ( I ) 
1200 PEAD H(J),S(I),A$fIJ,PCIJ 

1 cA~i PE.M THE: FTtLLOI.·~ J ne; DATFI ::::;TATEl1EJ·lr::; MU::::;T f:E CHFltKiFD TO 
1 E'.'60 PEM PEFLE:CT YOU TF'.UE It·R.IEJ-ffOP\' ITEJot:; flt-ID cont::::::; 
1C:30 REM FILL OF THE CODE::; \'OU DON'T 1.l::;E MIJ::;T t:[ DEFHffTt 
130(1 PE~M ::::;o PUT f! (:i I t·I EACH ITEM \'OU Fii?[ t·ICIT u::::; I t1C:i -· E:::<: CL.f!'.~;::>ff. 
i-:::;:::·o PEM THE ItfHFI FOPMFIT FOR THE FT p::n· 11m·i=1 I Hi[ OF AM ITEM E; f:1::; FTtl J.OH::;: 
1 ;:40 F£M DATA ITEYl*h C:LFl::::S*h 1.)[tfflOR!:h ITEM DE:::;cF:JPTIOtl, UMIT co::::;T:=?, LOCATIOtl COfl[# 
1 ·:::60 f?EM THE FORMF!T FOP THE ::D::ot·m DFITfl L ItlF. OF At I J TEM r::. AS FTtLLOM::::;: 
1~R~ R[M DATA #ON HRND,#SOLD THIS PERTOD,DATE OF THIS PERIOD,SELLINC PR$ 
1400 REM ~•••••••••-----------------------------------------------··--
1420 DATA 186928,13,1673,ADJ. WRENCH,7.13,189 
1440 DATA 9, (1, II 1;:;:•/17.··?'5"' 9. 9::: 
1460 DATA 221679,9,1673,SM. HAND SAW,5.17,173 
1 ~.:::,z1 r1F1TF1 4, 1 , 11 c: .... -·;:'.:~: ..... "?E, 11 

, 7" '~::: 
1500 DATA 234561,0,96,PLASTIC ROD,2.18,27 
1 ;:i2(i DATFI 11C:'., 5:3, "1 19··"?6", 4. 75 
1540 DATA 556178,2,873,ADJ. PULLE\',22.19,117 
15f.,(i IIATA :3;![1, 11 lC' .. /1'{ .. /75 11 ,2::: .. 5~.:.1 

1580 DATA 723756,73,27,ELECT.BOX,19.56,354 
1 E1~Jt1 ItATA E1 , 1 , II;::'./ C1:3 .... "?::, 11 , ;=::3" E1E• 
1620 DATA 745336,1.J,27,FUSE BLOCK,12.65,63 
1 E.41] DATA ? '2' II 1;::/17 /75 11

' 1 ::; . 95 
1660 DATA 812763,2,1673,GL.OBE,5.88,112 
11:1;=:~~1 IIATA 5' ;::~, 11 2 . ...-2::: . ...-'?E, II , 7. i:."f..'3 
1700 DATA 876512,2,973,wIRE MESH,3.18,45 
1 ·?c~t1 ItATA 7, :~:, 11 1./1':.1 . ...-·?E,",4 .. C~5 
1740 DATA 915332,2,1673,FILE,1.32,97 
1 ~f E,t1 IrATA 7', ~~:, 11 E'..····c::::: ..... ··7·i::, 11 

, 1 • ·:.c~::: 
1780 DATA 973329,0,27,cAN COUER, .73,21 
1 :::~~x1 DATA 17, ~i ~ 11 lc'./1 7./?'5", • 99 
1 :::;::~~) PEM 
1:::40 REM 
1 :::60 F.'.E:M 
1 ::::::0 REM 
1 ·;100 PEM 
19C:'.0 t:<'.EM 
1 94C1 F.'.EM 
196€.'t F.'.EM 
19SO PEM 
c'.000 HEM 
20C.:1?1 F£M 
c'.(140 F.'.EM 
c'.C160 F.:EM 
2080 F.:EM 
c'.10C1 REM 
c'.1 i:'.'.0 F.:EM 
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;::'.:L40 
C:'. l t~1(1 
;:> J.:=:o 
;=:'.c::oo 
E'. c:~ ;:;~ fi 
C:'.C.:'4-li 
;:~ i:.'. E1(I 

C'.C'..'.~::r1 
;:·:=:Ci() 
i~'. :~:: C~1~1 
;:

1::.:4.(1 
C1 :3E.t1 
C? ::: i:'.:~:1 
c.::41210 
C'.i:.1·C1.(1 

C:'440 
i::ii=lEt~] 

C~::l::::t1 

;:·. :;0121 
i:~'.5;~~[1 

C'.' ~'.:i 1:.i,[1 

;:'.'.'.5C.O 
c:~ ~; :::~21 

C.1 E1~](i 

C.' El C.~ ~~1 
;:·i::.40 
C'.E,E,(1 
;::'.f,:::t1 
;::?00 
C~7C::(1 

E'.7 1~-l1 
C'..?1:1t1 
27::::(1 
;:·:::oo 
C:'.. ~:! C~(1 
C.'.~::;:.t0 

C,1:::f1(I 
2i:!:::t1 
C:'.900 
C.'..':~c~1J 
;::94~] 

296ti 
C: 13::![1 
30(10 
::::oc::t1 
::::040 
::::1~16(1 

::::o:::o 
:::: 1 (1(1 

:~: 14(1 

PHI 
F::EM 
F.'U1 
REM 
PEM THE::;[ L. I lff::::; fiJ;'.[ F'.E::EF.'.1.)[fl roF 'r'OUF' Ir !UElffflF'.'/ I Tnt:;. 
FEM HI IT I AL..L'r' T\'F'[ HI THE '(lffffl HI J HJ•! ti: ~::EOUEllCE IF r-·o:::;·~:; JJH':t F 
F:F:M THI::; j,.JILL CF'[f!TLY ::;PEED UF' THE: FUTUF'[ UPI1F!TH!Ci Tl-lf!T ! lJLL. 
FEM E:E F£C!U I F'.EJ) [I JEF'.\' I r·RJtJITOF'.Y PEF'. I OD~ l·~HHTFUE:F' TT I·:::;. 
F.'.EM THE IlfHFI DOE::; t·-ii:::n HEED TO BE 1.IF'Df!TF.D TO n[ F'Utl f:UT IT 
PEM I::::; DE::::;IF.'.A'BLE TO UF'DATE THE: It"!l.JHITCIF'\' 01! H PFF.'IODIC I~fl'=;1·:::;. 

PEM IT ~·JOULD F:L 1=1 GOOD I DEA TO ::::;1·=· 1 P f!T I F A::::;T :=: LI t·IE til_lt•ff:[p::; 
F.'.EM I:EH.IEEM E:F1CH DATA E'tHP\'. YOU l.·I J LL I !(_!TI CE THflT THE 
REM L. HIE nut·ff:E.F:'S FIFE r·mT nri:;s:MEJ"ITED r:··,· 1 E:UT Trt:nTf·iII T:';' ?Cl 
F'EM TH I::::; t•IEFltt:::; THF!T THEPE fiFE (:'.(1 F'C6::; TFIBL E: DrfrA L.I \··It:::::; .t:F:llffTl! 
F'EM EFICH Fff:OI. I[ F.'.E:l'I ::;TATEMEtH. 
F'EM 
PF:IMT 
F'F'. I t·ff 
PPHH JI THI::::; J'.:::; THE IMt.JElffOP\' FlCCOUt"fTH!f:; F'FflGF'.f!M II 

PF.'.IHT 
PPinT 
PF.'.IMT 
PF.'. I MT "T'/F'E' It I THE DfffF' p,::;;: 1/14.-''?5 II; 

I r·1PUT D:~: 

PPUIT 
F"1)F.~ I== 1 'f C1 ··;:-i 

F'F'. I t·ff 
r1Dff I 
F'F'IMT 
PF'IMT 

"THE F"ULLOHHIG I3 Fl LE:;T OF THF 
"TO CHOO:~;;[ ot!E T\'PE IP::; t1UMI:FF' 

F'PIMT 
PP I MT 
PP I MT 
PR It-ff 
PRINT II 

F'RHH II 

PF.'.Hff " 
PRit'ff II 

PPHlT II 

PF'IMT II 

PFF1JF·r:; THAT F1F.:E A' in r L.fLE:LE 11 

TO TH[ F'F:'OGPfiM F'F'.CWIF'T. II 

PF'. I tff 
PR I MT 
IMPUT 
PP I MT 
IF P=6 
IF F'.=1 
IF P=c'. 
IF F.'.=3 
IF 1?=4 
IF F.'.=5 
PR I MT 

·-· f!C TI u I T'i' PE PORT II 

c'. ..... t .. I I t·i I MUM OUFIMT I Tr' ~=;[flPCH II 

rn1.JETITOP\' Lr:::;r 11 -, 
._,1 ·~" 

·'I -· I r11.JE.J'ffOF.'.'r' LI ~:;T F:\' 
r.::; ..... I tiUElffOP\' LI ::=;T t::\' 
i:=. .... ·:;TCIP PPOCF.'.AM II 

C:LFf:;:~; II 

!.l[tlI!OP " 

"~·JHICH PEF'OPT ~·JOUL.II \'OU LIKE TC! Ptltl: II; 
p 

THE:ti 
THEJi 
THEt'i 
TH Di 
THEti 
THE]-·! 

?600 

4~;40 

51:::0 
~;:::f,~71 

E,:::~;j(,1 
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3188 REM THIS SUB GENERATES THE ACTIVITY REPOPT # 1 
::E'.00 LET fl=5 
3220 FOR 1=1 TO A 
::c'.40 PF:'.It·ff 
·:.: ~:~ 1:.(1 t'~E::=<T I 
::::~:::.'.::Ci F'PHff 11 !·iOUU1 \'011 LHT \'OUP ACTIUIT\' F'LT'OF'T TO COUEP A Ilf!lE" 
JJOO PRHff "OTl-IE:R THFH THAT OF TOin=r1· i''r'['.:,:; (IF' 110) 11

; 

::~:~:::;::ta t: 1 ==~:::1 
:~:·:.:4.~:1 ~B,~=0 

:;:.;:i::.(1 I::3=[1 
,::::~3:::..:1 Al ==~3 
34Ci('t AE'.=0 
:::.::\.,::~) i=i:::==~i 

:::440 IMPUT '!':~:: 

3460 PPIHT 
::,:.c1.:::0 IF. '/~:="t·i0 11 THEll 3740 
3~i00 IF y,.;:::.:: 11 r·1 11 THFTI :::;-?.:.I.fl 
3~·i:'.O PP I nT 
3~:'i40 Bi =O 
:.=:'.:;t.r~1 J::i~=(1 

"~::s:::~] r:·:.:=l1 

:3620 Ai =t:1 
364(1 A2=(1 
::::t:.6ti A::::=0 
::::i:.:::::o IHPUT O~: 
37''21(1 PPHff 
·::7'20 GOTO 3780 
::::?'4(1 1}$=I~$ 

::::76~21 PR I t·ff 
:::?::x:i PRHff 
·::::::::00 PRI~ff 11 1~1 · r I 1.1 IT Y REF· o F' T F o P ";n~: 

:::::;::;:'.0 PRIMT 
::::::::.::i-o PR nn 11 TOD(!':''.::; DATE 11

; r1:;:: 
3:::60 PRHIT 
:::::::::a) PRHff 11 I rEMti: 11 ~ 11 Dc::cPIPTION "," H:Ot1 Ht=ir·m 11 11 $SflLC:; ", 11 ~:F'POFJT" 
:;:9(1(1 PRUff 
392f1 A?=0 
3940 FOR I=1 TO N 
3960 A8=SCil~CPCIJ-OCIJ) 
3980 IF A$(J)=Q$ THEN 4040 
40(i0 t·~D<T I 
41:?12(1 GOTO 4180 
404(1 PR I MT H ( I J , [$: ( I J , H ( I ) , ::; ( I ) '*'P ( I l , 1=i::=: 
406€1 A:::::=A3+A::: 
4080 A2=A2+SCIJ~PCIJ 
4 1 (10 A 1=A1. + 1 
41 i:'.(i B 1=B1 +S ( I l 
414(1 A7=1 
4160 GOTO 40(.Ki 

568 



4.1:::(i IF A7=:1 Ti·IFll 4?40 
.:1 ;:· i:::iO PP H ff 
4 PPHIT "Tl-l[F'[ l·lft'::; t!O l=tCTI' .. 'IT'i' DUPltlCi T!-IFlT F'FPIOD II 

4 i:"'.' 40 F'P I MT 
4i:'.60 F'PHH 
4 c:'. :::0 PP T MT 
4 ~=:c1C1 F'PitH 
4:~:i::0 PF.'. I MT 
4340 F'RIHT 
4 :::t:.(1 PP It-ff 
4Jf:0 PPINT 
4400 PPIMT 

"TOTflL. 
II TOTi=tL. 
"TOTflL 
"TOTAL. 

F'IE:CES 
Jl't'M'.:; 
DCIL L..FIF.'. 
J10LLHR 

'.::OLD --
·-· 

·::f-ILE'.:; --
PPOFIT = 

II . 1:1 ; 
II . C1i 

!! I !J 

,.:..11 . F-iE: .:;> ' .. 1..11 
...:;:- ; i:1:::: 

4420 PF.'.IHT "HCllJLII \'OU LHE TO CHF.:Cl: THF 1=1CTil.IIT'r' FY1F' HtK1THEF F'tFICili "~ 
4440 INPUT \'$: 
4460 PF'.Hff 
44:::0 IF '/$="'/ES" THE:t·~ J~'iE~O 
4'.:'il'.)0 IF '-/~:;:::::"\'" THF.J~ ·:::5?(! 
45i:'.0 COTO c'.6c'.0 
4i::540 FTM THE; '.:;t_m CDIE:!?ATE'.::; Fl '.::;EAPCH Fo~~'. MHlH!UM ountffITffS 
4560 REM THIS IS REPORT #2 
45:::0 LET Fl=~; 
4600 FOR 1=1 TO A 
462ti PPINT 
4640 ME'.=ff I 
4f'.=.60 PF.'.Hff II M I 1·1 I M u M (I u A t··I T I T 'i' '.::: ~- f'i p c H II:.[!:~ 

46:::0 PF.'.IMT 
47012! PPINT 
47C.:0 PF.'.IHT "T'lPE HI THE MHHMUM OUAtffIT\' L[U[L THHT '!'OU f!F'.E. HHEPES1TT1" 
4 74(1 PF.'.HIT "HI. F'CIP E:=<f=IMPLE TO CHECK FOP r1 '.::;TCtCV T TEM'.:: TYPE A --- 1" 
4760 PF.'.Hff "TO Cl-IECK FOP ITEM'.:=: ~ .. !ITH OUAtffTTIES LE'.::;•:;; THH~ 5 T'r'F'E Fi - 5" 
4 7::::0 PP I MT "TYPF A n Jr 'lou ~·~f-IMT At·iOTHEF' F'EPOF.'.T r 1·1'.:::;TEF1D. It !PUT c11_1f-1NT r T'r' ~ " " 
4f:OO I MPUT A5 
4:::2(1 IF A5=(1 THFt'i ;:::E.c'.O 
4840 IF A5<0 THEN 2620 
4 :;::i=_::.o PF.'. I MT 
4 :::::;::(1 PF.'. I MT 
4900 PPHff " Mn1n1uM ouAMTIT'/ OM HAtm '.:;Et=1PCH PEF'OPT ";fl$ 
4920 PF.'.Hff 
4940 PF.'.IMT 
496(1 PF.'.IMT II ITEMtl: .. , .. DE'.::;Cf.'.IPTIOt·i "," *t.Ot·I HAtHI "," *1SOL11 11

,
11 L.OUH:R:" 

49:::~3 PPHff 
5(1(10 FOP I= 1 TO H 
'::1020 IF H(I:t<1=1~i THEM :;1ot1 
504(1 IF H(l)=Fl!:i THEtl 510(1 
5060 r·ID::T I 
si:1::;::(1 COTO 514(1 
511X1 PP I MT M (I ) , [:$: ( I ) , H f I ) , '.:: ( I) , u: I :i 
~i 120 GOTO 5C160 
514(1 PPIMT 
516(1 GOTO 262~:1 
!:i18(1 F.'.EM THI'.::; J:::; THE' Hll.JUffOF.'.\' LI'.::;T ·::UF: #:;:: 
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~:3C.'.00 LET A=5 
5220 FOR I=i TO A 
'.:~ i:>::t-(:":i PP Hff 
5?E.0 MG=:T I 
~~; ;:=: :::o PP Hff 11 L 1 :::; T o F. 1 t 1 1 J r t 1 T o P '!' " ; n=.:: 
::; ·:: !30 PF.: Hff 
!53E'.0 PFU MT 
5340 PRINT TAB(3); 
'.:S:.:::i:.121 PF.'.Hff 11 ITEM :!:I: 11

, 
11 CLf6::; # 11

, 
11 11urnoi:::: # 11

, 
11 CO'.:;T ·:;::", 11 i:1c:::a::PIPTIOt·l 11 

~:;3:::121 PRitff 
54(10 PRHff II LOCflT# II, II OUAN# II, II ~SOLD II, II '.:;EL pp::;:: II, "L::;T DATE:" 
~i4c'.(1 PPHff 
~i440 PPHff 
5460 A1=ft 
54:::0 AC'.=0 
~i500 A'.3::::(1 
:;:;20 A4=0 
:;540 FOR I= 1 TO t I 
::i56(1 F'F.'.I tH t·i (I l , C (I ) , I.) ( I l , O ( I ) , E$ f I) 
':i58(1 PR I NT L ( I J , H ( I ) , ::; ( I J , PC I J , A$ 1. I l 
5600 A1=A1+0(IJ•HCIJ 
5620 A2=A2+PCIJ•SCIJ 
':i640 A:?.:=ff.::+H C I J 
':i660 PRHff 
~iE.:::t1 tiE:=0::1* I 
570(1 PF.: It-ff 
'.::i7c'.0 PF.'. I NT 
5740 PRINT "PF:'.C:;Hff Hil..IEMTORY co::;;r -· :$:"; Ft1 
':i76t1 PF.'IMT "TOTAL tl!JMBER OF PIECES -- II; F1::.: 
57S0 PRINT "TOTAL L:::;T ::;ALE~; PERIODS = :~";Ac'. 
:;:::t1t1 PP nff 11 TOTFtL. nuMBEP OF I Ml..IEMTOF:"f' r TEM on F.:ECOPD = " Hi 
5:::20 PF'.IMT 
5::;::40 GOTO 2620 
5B6121 PEM TH I:;:; ::;UH CEMERATE:::; An H-IUF.lffOR\' L. I::; T UKi I:\' CLH'.::;::;:; #4 
5::::::t1 A=5 
5900 FOR I=1 TO A 
592(1 PRINT 
5'34(1 ND::T I 
596(1 PRHff "THE:; F.'.EPORT C:iEt·~EF.:ATE==; A LIST F.:Y C.LF1::;:::; CODE FROM THE ITE:t'"I'.:;" 
~19::::iz1 PFUNT "PRE::;nffL'l on YOUR IMUEtHOR\' F:ECOF.'.D." 
E.(10(1 PRHff "TYPE. IM THE CLA:::;==; CODE ··,·ou 1 .. ~At·ff SEARCHED: I!:. 
6(1c'.[1 INPUT A5 
6(140 Bl=O 
E.(1E.t1 :E:2=~3 
612t:30 B::::=fj 
61[1(1 PRINT 
612(1 PF:IMT 
614(1 PRINT 
6160 PPIMT II 

61 :::0 PF:: I NT 
6 2(1(1 PR I NT 

C 0 D E 
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i::.?21~1 r·p r MT " c L i:i:::::·:::i:~ 
,.:, ;:: 40 PP I HT 

II J! , I TT:M# " , " r1F ·:;c:F: IF·. 

i::.;::·i=:.o 
t~. c: :::(1 
6JOO 
t'.,:3;:?~3 

i::, 34(1 
6 ·;·:i::.o 

6400 
1::, .:1. ;~~'.Ci 
644(! 
t_:,,:j.ft(i 

t:z.:1 ::a:_:.i 

A7=~n 
FOF.'. I·::: 1 TO 1·-1 

IF' C I I ) ::::f15 THU I i::.::::.:t.O 
HD<T I 
C~OTO 64:::;c1 
PPHH C: I I) , i·H U , [:~' I I:! , 1-H I) , 1.1 f I) 
t=:1 ==Bi +H (I :1 :i:i:ci I I ·1 

t:3=FG+H f I ) 
A7=1 

IF A7=1 THEN 654~ 

II II , 

t.'500 
65c~O 
t.'::40 
i:.i:;i:.o 
f~S!:~lj 

6600 

F'F'Hff "CflirT F'HITI THHT CLH::::'.:; Cf'ID[ HI THF J!lll[t!TOF.'.'i' LI·::::r F~'FfHE.fl c1:fl1[ti: 11 

PP I MT 
PF'.It"JT 
PPit!T 
PPil'iT 
PF.:! t·ff 

6E.E'O PP I t·ff 

"TOF'!L tltlt·IT:EP CIF' ITEM'.:::; 
"TCiTF!L. t liJt·ff:[p CIF PI ECC:; 

<:·I!; F!j 

='';:Bi:'. 
=~II ; f:::: 

6E.40 F'PHff "!·K)ULD ·,·uu L.'il·:'E TO CH[O: FltK!Tl·IE:F'. CLfr=/:; CODE !\'[•::::OP l!(li "; 
6 6 60 I MPUT \'$= 
i;::,i::,::;o PPHff 
6 ?f10 PF'. I MT 
67c'.t1 IF '(~:·:::::"\'['.::::" THE]I E .. ooo 
6?40 IF '·(~:="\'" THDi 60(10 
6760 PPHH 
6?f:(t GOTO ;?6:::'.U 
i:.:::::O(i PEM TH I::; '.::u:t: CiE.t IEPFITESTH[ 1..JEMDOP COIIE L I '.:;T ri: 5 
E1:::C~(1 LET A=5 
6840 FOR 1=1 TO A 
6:::60 PP HH 

t.·::10(1 F'RHff "T\'F'F 
6 9c'{t I MPUT F!5 
6940 PF.'.IMT 

HI TH[ IJE'tlDOP CO'DE \'OU !·IOUL,D L lV[ TO ·::E:fiF-'.CH II; 

696121 PRIMT 
E .. ·::1:::0 F'F.'.IMT II 

i'T100 PR I MT 
70i.=.'.(i PF.' Hff 
7040 PP r r·n " 11n LDOF'+t " 
706ti PF'Hff 
70:::0 A 1 =ti 
7 j 00 fl?:.::O 
71 ;:'.(l FOR I ::.: 1 T 0 I ! 
7 l 40 IF 1.J (I) ===i=1~:; THE]! ?;:'.OO 
7l60 ME>ff I 
71 :::(1 GOTO 7;:,:~:::o 
7C.'.(i0 PF'Hff U (I)' t·\ I. I) , C (I) , Ht: I), E·~ i: I) 
7;;:;:C:'.l~i A7= i 

L... I :::; 1· 

fl II 
~ 
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7 E'. 41Z1 A 1 =A 1 + 1 
7!:'.60 GOTO 7160 
?'C:'.~::o IF' Ii?:::: l THEJI ?J4~1 
?::::oo PF.'.Hff 
?':?::C::O PF'.H"ff "COULDtPT F'Hffl THAT UHIDO~'. Hl THE: H~l.IHfTCIF.'.\' LEn· ··· TF'\' t=!CF!HI" 
7:?.:40 PPIHT 
7::::i:.13 PPHff "TCfff1L. t··HJMHE:F'. or ITEM~:; =: "; ,::11 
?::.:::x:1 PF.'. Hff 
74t1(1 PPHff 
74;::(1 PF.:Hff 
7' 4 4(1 PF.'. Hff 
7'46(1 PF!'.Hff "~·KIULD \'OU LIKE TO CHECI·:· F!MOTH[P 1.l[t-IDOP II; 
7 4 BO I MF'UT "r':~: 
7~~0(1 PF.: Hff 
75E:O PRINT 
7''.:'i4(1 IF Y$= 11 'r'ES 11 THEJ'·I E.9€10 
??560 IF Y:~::=:"\' 11 THEJ·I (/;:101) 
75::;:(1 GOTO c'.62~3 
?60(1 DID 
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Inventory Modifications 

This program has been written using no FILES statements or PRINT USING state
ments. This was done to assure maximum compatibility with the various Basic 
compilers currently on the market. The operation of this program can be re
fined by substituting PRINT USING statements in place of some of the PRINT 
statements controlling report print outs. If your Basic compiler or inter
preter doesn't incorporate the Print Using statements this program without 
any modifications will function quite normally without error as currently 
written, however some of the dollar amounts may be printed right hand justi
fied with the trailing decimal zeros suppressed; See the sample listing of 
the Activity Report, Report #1. 

The PRINT USING statements could be substituted in reports #1, 3 and 4, for 
increased readability. For Report #1 amend lines 4040, 4300 and 4320 by in
serting PRINT USING statements for the PRINT statements. For Report #3 lines 
5560, 5580, 5740 and 5780 should have their PRINT statements converted to 
PRINT USING statements. In Report #4, the Class Code listing, line 6560 
should be changed to a PRINT USING statement. The PRINT USING statements 
will each require different field designators in the control statement lines 
to assure printing conformity. 

The DATA statements may be removed from this program if the data is to be 
read in from a Use File. If this is done the READ statements will have to 
be changed to READ# statements and a FILES statement will have to be in
serted around program line 1000. The inclusion of an external Use File can 
greatly reduce the amount of on line memory required for program execution, 
if the program is written with this in mind. External Use Files were omit
ted in this version of the program due to compatibility variations between 
systems. If such a modification is deemed advantageous the READ # and PRINT 
and PRINT USING statements should be merged and the tables removed to con
serve memory requirements. 
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THE: FOLL.OH Inc; I'.'.:; fl L. I ::n OF THE F.'.EPOPT'.:; THf'iT f°iP[ FIUA I LABLE 
TO CHOO'.:'.;E Ot"-IE T\'F'E: IT, ::; t··lt .. IMBE:P TO THE PPOGPf!M PPOMPT. 

; 
·~·· 1:.:1cr It) I TY PE PO PT i. 

i:'. -··· Mlt--IIMUM OUf1t·ITIT\' ·:;EAPCH 
"':t -- I l"-!UEJITOP'r' L. I ~:;T ·~.I . I t·~UEt-UOF.:'l L. I ::;T I!\' CLA'.:'.S 1:+ ·-· 
c::· 
"~' -- I J-11.JEt-!TOP\' L. I ::;T :E:'l l..JEtmOF.'. 
t:· - :=.;;TOP PPOGF:'.FIM 

l·~HICH F:EPOPT L·KIULD \'OU LHT TO PIJt·I~ ?1 
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:.;.JCIUl 1 ! ';\!U L.JJ.F ';' 1 lliP 1=11·TjlJIT'i' F'ET'OPT TO (!JllFP Ann 
OTHEF: THFJl -n-IHT UF Tf1Tn=r·· I\'['.::;; OP Hen ;:•'ff::: 

n i: F' 1.1 1:;,· T 

: \TLJ • \.;.iF'F t ICH 
f 111 ..J. F'iJL L [\' 

rnTAL DOLLAR SALES 
TOTfiL. DOLL.t=IF:'. F'POF IT --

!-· ! : ; ; 

INPUT THE PERIOD DATE FOR THIS PEPORT ?12/24/75 

:=: C T I ! I I T \' F; F. F' 0 P T 

THE:PE l·~A·::; t 10 flC:T I U I Tl DUF'. I MG THAT PER I OD 

TOTAL PIE.CC::; '.::;oL.D - (I 

TOTflL ITEM'.:; -· 0 
Tcm=1L DOl_LFIR '.:::;flLE:'.:; -· ·:!:· 

~·· 0 
TOTFIL. DOLL.HR PPOFIT ·~·· 

·::· (:1 ... 

·,1 

L·.IOUl....D \'OU LIKE TO CHFfJ:: THE. F!CTJl..JJ:TY F"C!R fll··IOTHEP PEPIOD "TIU 
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THE: F"IJLLUIHtlC H:; fl L.Fn OF THE: PE:POF.:T:::; THAT HF:'.[ f!Uf!TLABLE. 
TO CHOO:::;[ om: T\'PE Ip::;:. r-IUMBEF.: TO THE PF.'OCPFIM F'POMPT. 

1 
:1 

L 

··:1 -· 
i::j, 
r::; 

t:• 

·~·· 

-·· 
·~·· 

-
-
-·· 

FICT I I.) I TY I~~'[ POPT 
MI II I MUM C!UHtff I TY ::;[ARCH 
I 1··11.)EJ ITOPY I._ I :::;r 
It lt.JH·ITOF:\' LI ::;n· ·i::y CLfiS::; 
INUENTORY LIST BY UENDOR 
·:;TOP PPOCiPfiM 

1·.lf-1 I CH PEPOPT L·IOULD YOU LI KE TO Pt.lt-1: ?C.: 

0 U f'.I H T I T 'r' S E A R C H 3~?4/76 

T\'F'[ IM THE MHHMUM C!UFltffITY LEUEL THFIT \'OU HPE H·rrEPC:nTD 
I t·l. FOF.: D<f1MPLE TO CHECK FOF.: ~;:1 ::;TOCK I Tnt:; TYPE Fl - 1 
TO CHECK FOR ITEMS WITH QUANTITIES LESS THEN 5 TYPE A - 5 
T\'PE Fl 1~1 IF YOU L·.IAt"ff FINOTHEP PEPOPT H~STEFID. INPUT C!UAMTITY: ·-::·1121 

ITEM# DESCRIPTIC~ 

136928 fiDJ. WFENCH 
221679 SM. HAND SAW 
'::i51:.17::: AIU. Pl.IL.LEY 
723756 ELECT.BOX 
745336 FUSE BLOLl< 
::~ 1 ;:::7;::.:~: CiL.C11:1:~ 

876512 WIRE MESH 
·::1 j. 53::::,;:: F I L E 

:f:l=OM HAND 
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!·II·! I C:H PF.F'IJF'T !·IOUU1 \'OU L .. I KE TO F::UH~ ··,".::;: 

L. J :::; T f I F 1 i 1 '.J E 1 1 T o r· ·, · 

~~;:'.::! 

l ::;·=t 

'.5'.St=:. 1. ?1

:~; 

l l ?I 

·?;:'.·~:·?st-:1 

-:::'~;,:.1 .. 

:~1 1. s:::::3;:~ 
131·? 

:?·r::::·::c.~::: 
.-, -! 
CJ 

C11 ... IF"I !'·I*!: 

PRESENT INUENTC~Y COST = $ 
TOTAL NUMBER OF PIECES = 
TOTAL LST SALES PERIODS - $ 
TOTAL MUMBEP OF I t·IUEtlTOR'r' 

! .: .. 
~, · .. , I 

177 
I ! 
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!":'.! u j ;-:.= 

·;:= 11 '~:i:::~ 

r 11 

1 :~1 l1 

!:::· •"'"1,···, 
I u ~ 1("> 

;·;: ·= ~ <~-i 

""1 4 .-, 
'::: 1 ::.:.: 

1·'1 

= :, " 

F'll !I 

1, :'..···· 1 ? /.· ?r.::; 



Tf !F' FnLLrnHHt:i r:::: 1::1 L 1::=:T OF' TH[ RfF'OF:'r:: THHT' F1PF f11 1f!IL.AF:L.E.: 
TO CHOO:::;[ Ot"IE T\'P[ TT, :;:; !'-IUMBEP TO THE PPOGRFIM PF:·nMPT. 

i - FICTHIIT'i" F'[F'OPT 
c.· -· t'i TH I Mt IM OUfitfT IT\' :::;EARCH 
·::: -- I 1 .. Ji)E:tffCIF'.\' L, I ~:;T 
4 --· I r·PJElffOF(i" LI ::n· B\' CLf1:::;:::; 
;::; ..... Ir ll)[JffOP"f' L. I ::n t:\' l)Et'fflOR 
6 - STOP PROGRAM 

TH Is F'.EPOF"T CEJIEPF!TE::·; 1=1 LI ::;T f:Y CLA:::::; cont.: F"F'OM THE: I TE:tt:; 
F'RE::;Et'ffL\' on \'OUF.: H·IUr:tffOPY PECOF.'.D. "" 
T\'PE IN THE CL.fl:::::;; CODE: '/OU L·~At'fT '.:'.:EARCHED: ?C.: 

.. 0 D E 

···, 
i::. 

;::: 1 E'.7t:,:::: ca_cr1::E~ 

:~:7'1"3.51 C' 1·1 I PE ME::;H 

TOTAL CLASS COST -
TOTAL NUMBER OF ITEMS 
TOTAL NUMBER OF PIECES = 

' _, 
~ .. ·--, 

~·.IOULD YOU LIKE TO CHECV AHOTHER CLASS CODE (\'[:;:; CtP MO) ·7t·IO 
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THF: i-'OLLOl·.11 I !Ci T ":; fl L 1 ::;T CIF THE F'ET'OF'r::; nwrr i=:!PF: ffJ1=1 IL HI:LE. 
TO C:t·iOC(:;[ fit![ T"r'PF: IT,::.:; I iUMDEF.'. TO THE PF:C11::;F::fit"I F'F:OMr·1· • 

..... i::1cT TI) Tl' 'r' F'[F'OVT 
;:: ..... l·l Ir I I !'!UM C!UH!ff I TY ·:£f1PCH 
:=: ..... Ii!' IFJ !TOP\' L. I ·:n 
4 ::::: I I II)[! I rOF'.'i" LI ·:;T T:\' CL ri:=-;~:; 
•:; ... I 111 JF.llTOF::'f' L. I ·:;:;T T:\' UEt IDOF.' 
S - STOP PROGPAM 

1·.IHICH P[POPT Lo!CllJU.1 "r'OU LH.E TO F'Uti~ ?5 

l'\'F'F. 

1. 0 D F 

·?~:'.'.:37''.Sf, 
'"?:~1.1:::;~3'.7:!(:'.1 

TOTAL NUMBER OF ITEMS = 3 

L. '·· 1 "1 ·: 

T"r'PE IM THE: UE:tfilOI? CODE YOU t .. IOULD LI KE TO :;:;[flPCH ?::: !. ? 

!.J F: 11 D Cl F'. c 0 fl [ 

1.JEliDOF.:# ITF:'.t"I=!=!= 

-:: 

COULDN'T FIND THAT UENDOR IN THE INUENTORY LIST - TRY AGAIN 

TOTAL NUMBER or ITEMS = 0 
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PAYROLL: 
DESCRIPTION 

This program calculates and compiles a payroll register for all of your em
ployees. All employee data is contained within the program so that external 
data files need not be used. The program computes the deductions for FICA 
and Federal & State income tax withholdings, permits deductions for employee 
insurance, calculates the employers state and federal unemployment insurance 
tax and has space provided for an additional deduction calculation (Union 
dues, emp. savings, loan repymts, etc.) should such space be needed or re
quired. Four different print outs are generated by this program: (1) print
ing of paychecks, (2) Payroll Register; in a tabulated format, (3) employee 
data record and (4) a summerized tax record for the employer. 

USERS 

This program is especially designed for small companies having a standardized 
work week and whose employees are paid by the hour rather then salaried. 

INSTRUCTIONS 

Before the program is run all employee data must initially be entered into 
the program. The program is well documented and should be listed for full de
tails. The subroutines for the Federal taxes; line 1475, the Federal deduc
tion schedule; line 1550, tax rate due; line 1585 and the State withholding; 
line 1680, should all be completed for your particular requirements before 
the program is initially run. 

LIMITATIONS 

This program is set for a maximum of 50 employees. This can be adjusted to 
accommodate other numbers of employees by changing the DIM statements in 
lines 155 and 160. The source code requires 9K Bytes of memory for storage 
and 15K Bytes of memory for execution, with 50 employees. A sample run of 
this program follows the source listing. The data generating the examples 
is contained within the program and should be removed before entering your 
data. 
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!'i "'HJ:::; !.'• t:'\f;'F•r![.L i'!TT!-1 rn::JiUCTTCl!"Y; 
i:: F'[l·I F OF' Fl!LL i•ll.i I IF 1 Ct="IT I C!ti::·; L E::T THF" r·r-nc;r;:'.F"IM 
·u F'Et'! THIF'F'CICF.'1=w1 ::;; l'lF'ITTF.::11 Jt"-1 t:A:::IC 

F'E:M TT liCIF :::; r !CIT 1_1:::;[ F"><TEF'.t"ffll. u::;E Fr L [::·; 
::c1 F'Eli f"ll_L 1.IF'DfffltlC:; ::::: TO DE DOtlE~ f:FFUF:'F E:::[CUTlOH 

F:FM CF'.EJnrn T:'1' J[t·ITIF"IC F:t::=;EF!F'.CH 111:::;T' 
''I !:"i i"•:'Fll HLL.. D'iPI. (1'1'[[ TlffTn I·:::; C:Ot"ITA J l"·iED 11 l T! ff: ]1fn1=1 ·:;"ffHEl1Elrr:::; 
4':'; FEM EAC:H TI !•IF. THF DF1Ti=1 I::::; UPTIAlTD "TT1 I !ICOF'.PCl!?F!T[ CHf'.ltKiC::; 
1:',CJ F'EM It··! E}IF'LC1'1'[[ ::nY!T!j".=; Fl t-1n1 COF''r' OF THF Ff:'OCF'.FIM ::+·lf:ll ILII 
c::,c::; F:FM t-:[ r·1AT1[. E" I THFF' 1.Jti TFIF'F: OF'. PHPF:F'. THFl I 
(.Ci F'EM EF1i"·:H THi[ THE" F'F:'OCF'.F:IM J::; PUH TH[ i"IFJI CCIF"/ 
;::,r::; F:EM ii H.L 1:::[ u:::;[J! Tn HIP! IT TH[ F'F'OCF'f!t•I TC! 
"?C: •;:·Lf'I THE. COMF'IJTFR; ·1 !-IF F'F'.OCF'.AM r·:;; ::::;ELF F'F"OMF'T H!C.; 
·;:-::; Vi]•! AttD L·HLL H:::;f:" FILL rn.cF:::::·:::;APY 01.IE::::;TICt!I'.::;. 
::::r:; F1 E't~1 T~-iE" ~=;IJI:::::;t~~:F? l F1 l'" ( !S(i J !VJ~::;E:I1 J r·1 Tl-it: fl I t1"lE~r·1'.::; I l]t·I 
:=:•::; F'El! ·:nfllTMEllT:::; I·::; THE'. Mf1:::: I MUt 1 t1UME:f.F'. cir· 
·::11::1 Ft:M F]'IF'IJ_i\'FE:=;;. HI I::::; !·!Ul'LF:EF' '.:::;HOULD f:[ rc1u1=1L 
9':i F'EM TO THF rn1nr:F F'. (IF E}lF'L O\'ET'.::; F!t'ffl 11n t'ICIF:'F 
lei(:! F'.E.M rnp F:FF ICIEJ!T !.ITILIZf!TIOM CIF MEJ·IOF":'. 
Ei'::; F'EM TH[ FTlLLC:l~'ntlC:i l)f!F'.TF!f:Lc:; f!PE. !_!'.::;[fl H'i n11·:; F'PClCF'F!M 
j l '~! FEM tl=::TOTF!L :t.j: UF FJ'IF'I O'/[[·:; 
11 ':, F'E M F ! I J =Et'IF'LO':'FT t··ltlttt:EP 
1 c·o F'.Ell E~; i l ) =::[t'IF'LO\'[E' t !F!ME 
1 ;:·L:; FEM F'. l J) ::::HCIUPL 'i' F'F1TF.· CIF F'Fl\' 
1 ~~:fl F'.F"J'I fl i. T) =::*I' 1·1F T1EPF1··IDEt-IT::; !TOP F{·:: F'UF'.Pn::::i:_:;::;) 
j F'.Ft'I F :" I ) ::::FI ::<ET! ~ ;:.::::::::-:;, ;::::::: DEDUCT I Otl !" I! 1::;, , UUE:"·::;, F"TC. ) 
140 F'El1 C f I ) =:r•I I ::;;C. L!E:I."IUCT I (Jti I IF t·i(1t IE MflkE r1 ·1 

1. l~.c:; S:F.J:1 t=u· .. ~IJ c.· ( I):::::;:,:;;:.::::-:; 1l >=::::: Tl l TH)LJ i=·if;~·::~; 

l :~::/:~ I'.'\ I t·1 E .... $ ( S~J J , E:. r ~{) ·1 , F1 f ~:.::~!:1 J , TJ f r:{3 J :i F. f .1 ~ C. r ;.:·il:'.:t) 
j TJ r t·1 H. 1 C::jo :i 

F'EJ'I CHAHCiE: THF fU::C1i)[ ::;Uf:'.:::;cf.::I PT'.::; FOF' '1'(11_1p ri: :JF EMF'Lf!\TE.:::; 
j ?(1 r.;:·F:t·1 ;i;.::.;i::.;;::.:i::.:.::i:i:=i:i::.;i: .... -._··-·-,-----·---·-·------- ----- - - ..... - ... -
1 ?~'; LET r !:::::;:: 
l ;:::ci F'F:t=I ·?·?·?·?·?·?·?·?··· .. ·--··---· .. ·-··-·-.. ~-··-·,-·~·--·-· .. - .. -~·---··-·- .. ·······~···-··-· -~· 

l ::•::; F'[M THE: flE:Ol.J[ ti l•ll_l'~:;T f:E ·:::ET :=: TO \'f"tlJF·'. :tf. or F t·!PLO'i'F.:.T'.:;. 
1 o::io FOR I:::: 1 TO r I 
1 F'.FAD E f I :i , E" ~: 1. I ·1 , F' I. I :i , D ( I ) , F" 1. I ) , C ( I ) 
;:::oo nDn I 
i:::'.(i':i F.J".M TH[ FCLLm•.I I NG JIFffA ::::;Tf!TEMEMT·::; n1_1::.n- f:E CHF!t··IGEfi TO 
;:· 1 ,_:; PEM PF:FLECT ':'OUR H1PL0\'[E PECOF.'.D'.:;. 
;:::~ 1 ':i F.'.EM THE FOPMflT FOP THE flflTA ·:;TffTEMr:nn:; AF£ H'.~; FOLLOh!•::; 
220 RE~ DHTA EMP,#, MAME, RATE, DEPENDENTS, DEDUCTIOtl, MISC. DE~. 
225 PFM ~~~-~-~=i:i:----------------------------
c:'.30 Df!TFI :~:7';::::1,.JoHt·I M. TIOYU:, f..5Jic'.,(,5,(i 
C.~ :;::.:5 ItATFI 1:'..C'.1 ':;1, 1:; o F'." C~!~~'.Flf:'JE~F.', :3. 1 ?:::~::!, ·::, ::; • 1:.1c:i, ~::1 

c'.40 DATFI 1 :::?E'., F'!i TI. JC1HI 1·::;0t·I; 4, ::;::::::, j , .:;, • i r:=; :i ~:1 

;:::'.45 F:'CM 
c'.~'iO F'.EJ-1 
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E:!:::,;:::i F:'[t"! 
i0' ::::. Ci Vil I 
,::·!:::.") F'E.M 
;::: ?O F::EJI 
C'. ? ~:~ F:: E: t11 
C'.1 ::::n~'.I F::Et11 
C:: ::;:r.::, F:'[M 
.:::·=.10 F'.E.:J·I 
,:~ ·::15 F.:EJ11 
::!~:10 PEM 
·~:t?1::=i F.:Et··1 
::::: 10 F:E:M 
"~: 1 ~:i F~EJ:'l 

:?:: 1=~ (:l F? E~ trl 
::::E:5 RE:M THFSE: LI NE:'.::. HRE F'E:~:;;[l:;~:UED FOP F'IJrtJP[ EMPLOYEE D<PF!tt:; J Ott::; 
:::::30 F'PHff 
33"''i PPUIT 
340 PPit'ff "T'/P[ HI T!-IE tlUMBEF.: OF HOUP'.:; JJI THI'.:;; PF!\' PFPIOD: 11

; 

:?.:4 '::~ I l"'iPUT H 
350 FOR I2=1 TO N 
:::::r.::;5 LET H (I;:;:) ::::~I 

·:::65 F'F'.Hff 
::::: ?O PF' Itff II EllTEF'. TH[ LiffTE ( D<: 11 .. ···;:::· .::::.··"?5 ) : II ; 

3?5 I MPUT D~o: 
J;::o Pl?Hff 
:;::::5 F1 F.~ i r1T I! r11 r.1 F1L.L. El1"IF'L,,C1\'E:E~:; t,~c1F.~~=:: 1·1-1E Ft.Ill... *i: c1F' 1-trJ1JF:·~:: ( \'E~:: c1Fi:- t ~r1) ~ 11 

; 

:::::·::~o I t·~PI IT A::;:. 
39'5 IF A$c.-:: 11

\'['.:;:;
11 THE'l·j !:'iOO 

400 IF f1$="Y" THEJ·I ~.oo 
4~;~5 F'P Hff 
41 o PR urr 11 U·!Tt::P THE t"!UMBEP nF EMPLO"i'E:C:; THF1T DI rn·P T MOPK THE FULL" 
41 ~; PP It IT II NUMT::E:F: OF HO UPS FOP TH I·::; Pf!\' F'F..P I OD: II ; 

41:'.0 I t·1PUT I 1 
.:"J.;:: 5 F'F.' Hff 
4:30 PPHff "T\'PE IN THE EMPLO\'EE #, THEM # or HOUF.'.'.:; MOF'.KED~ AS F6KE:D 11 

435 FOR I2=1 TO 11 
44(1 PF.:nn "n1PUT-EMP#, ~~ HOUPS HK: 11

; 

445 H1PUT Ci, .J 
450 FOP I=1 TO N 
455 IF G=ECil THEN 470 
460 MD::T I 
·~·E·5 c;1]TC1 4:::!5 
4 7 0 LET H ( I :r = J 
4 -:•c:;· 

! ._I 

4:::0 GOTO ':i0(1 
4::;:;::1 PF.: Hff 
4 90 PP I 1 n " I n•.J1=tL r D EMPLOYEE nuMBER - TR"!' F:ica=t In. 11 

49:;, GOTO 440 
5i;:10 F'PHff 
'505 F'F-:: I t·ff 
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'::; i 1::1 F'P I t"ff 
'~I j_ i::=j F-1 ~~I I t··I T 
·:';;::o F'PHIT "THE: FOLLO~·IHICi r:~; 1=1 LI'.::;T OF PrF·oPr:-; 1=1uAILHI:L.E 11 

r.::;;;::~5 PF'H!T "TO Cl!OO:::;[ OH[ T'/F'E Itl THE :!:!: t!E)(f TC! THF .Df'.::;IPED F'E:POF'T 11 

~'i JO F'F.' I !"IT 

':'i40 pp I 1·-n II 

i::;4~:; F'PHff II 

i~.'. ..... Tf:rF:tJL.ffiT PAYF'.OLL PECOF'TJ II 
:::: .... L I ·::;T EMF'LO'r'EE FTCCIF:'.n::; II 

~:;c:';o PP I NT 11 

'."'i ':::i ':i F'P Hff " 
·:::;i:::.c F'Pnrr 

.:i. -- .:::;u!"IMFR I zr EMPLO\TP rn:::: F·F·copn 11 

r.::; ..... 1·1nt1F 11 

':;·?~ r-~F.1 I f'·~T 
~~'.;::·:c! IF. F:1 =::.; rliEJ·I l ;:.'.:;·Je1 

IF F.'= 1 THFJ ! 6 H'I 
590 IF R=2 THEN 975 
~95 IF P=3 THEN 1115 
600 IF F.'=4 THEtl li::::?C-1 
6Ci':::i GOTO 5:~:C1 
610 REM THIS SUB. DOES THE PAYCHEC~S 
1;:, 1. ':i PPit--IT 
1:.c::() F1F.'. I t·iT ii ~1JHE:t·1 1 ~-IE r:.:~IEC:l:~:; AF.~E. It··! F'L.AC:E' vf\1F1E Fl 
6;:::'.':::i It !PUT Fl 
i::.:::o LET T1=5 
t=. LET TZ~= 1 0 
640 LET TJ=:15 
645 LET T4="2':i 
1:::.~'iO LET T~=~ 

6~55 LET TE.= 1 l~i 
660 LET T7=: 1 i:; 
1:i1~~1~; L,ET T:::=i::5 
1::.:1~:

1

~! L.F~1· ~::;1=5~~ 
1:':1 ;·:ii:; LJ~·~1· 1:;;::~=~) 

('.1:~:~1:·:1 L.E:l, :::;:;::::::(:,(1 
F.'.[M Tl-1['.:::;E: F!PF U'.;::;[D TO C;[T THE" PF'Itff Tf1F:'.:::; 

~90 RE~ THE PPINT FORMAT IS AS FOLLOWS: 
695 REM THIS rs THE CHECK PAPT 
700 REM [ifrn= 

-:1 fl • 
f , 

7i~i':i Vi}i t !AME t !E.T Pffy' 
7'10 PEM 
? J •:::; !?EM TH J :::; I.:; F"C1P THE STUB PFIF'T 
7c·~~1 F.~Et·1 Et:1F· a :ti: f}1F'. t·0IAti"IE HCll JF~'.~:.; !.:fCJF.~~:.:EI1 

725 REM GROSS PFIY FICA FFD. TAX STATE TF~ 
7'30 i~'.tM DATE n·1'.:::;./[l[D I°'"! J ·:::;c. ! !FT F'f!':' 
?-:=~i:=; FEM 
?40 LET !~=:I 
7'4':i FOP I=1 TO fl 
7'':-i(i PP HH 
?'':'i':i MD::T I 
?'60 Vi:t·1 THE; :::;i:.~T'.:; THE: tlUMF:EP OF LH-IC:::; IHITF1U."i' ·:::;PACED FOP FJP:::;T Ci-IEJl~. 
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·?i:::::~, r=,s=~?1 

~7 ~::•Ci F'E'.::.~(1 

?"?':~ F'7::::Ci 
7'.::Ci F1 ~~:i~=!:.:I 

·;::1 :~:5 FftF~ I::-.: 1 T"Ci 1·\1 

·?::)~?i F'f? I I ··i·f TF1I: f 1:; 1 ) ; ft$: 

::: i?i(I r~ 1 F; I r,1·r 
::::21~; h'.LM TH I·:; I::_::; FC!R TH[ '.?;Pf!C H1C BEn.1n::N TH[ Df!TE mm t-IAME L HIE. Otl CHF:Ct< 
810 PPINT TABC~2);F~CIJ; 
~::: 1 '.::'~ CIC)'.;:;l_IE: l 4· 7::1 
::=:;::·i:=1 Gcr::;uB t 61. o 
825 P4=RCil~HCil-P1-P2-P3-FCJJ-C(Il 
::: :::o P·::I ::-; Hff ( E11?1?~1:P4 J ...- l ~Xi 
::: ::':'i PP I i'!T TF!B f ·;:;3) ; P4 
:::'~"Ct l_E:1· A==t:1 
845 FOR 15=1 ro A 
::Y:'i0 PPHff 

:~3~~.(1 F:~Et,'1 T!-lE: AI:1]t)E~ I;~:: F'CtF'. ::;F'AC:It·iCi ~BE .. fl1.fE~El0I c:r·tF:c:~< F:1t··tI1 FIF·~::1· L Ito·IE: C1t·1 ~~::TIJI::JI 
865 PRINT TABfS2l;ECIJ,[$(JJ,TABCS3J;HCil 
::f?O PPHff 
::r?5 PPHIT 
:;::::_::o l.J 1 =F.: f I l =<i:H C I l 
885 U1=I~TC100~U1J/100 
890 PPINT TABrT1J;u1,TABCT2);p1,TABCT3J;p2,TABfT4);P3 
~::·:=15 PF'Hff 
900 PPIMT 
905 PRINT TABCT5J;D$,TABCT6J;F(IJ,TABCT7J;CrIJ,TABfT8J;P4 
9 1 fl LET ~i=::: 
915 FOR 15=1 TO Fl 
9;::o PPINT 
1:~;:1 :=; t·i[)::T I5 
·;.130 FEM A I'.:. U'.:::ED HE:F::[ TO '.:;Pf!C[ TO THE tlF:=<T CHE:CK DATE LI NL 
·~1 :~:: :; F'~;=F'5-t·F'4 

•;.140 P6=P6+PE'. 
945 P7=P7+P:::: 
,~i~ft~i F·::::=F·:::+F' 1 

965 REM P8 IS THE AMOUNT OF FICA THE EMPLOYER PAYS 
97'~3 COTO 50[1 
975 REM THIS SUB DOES THE PAYROLL RECORD 
9:::0 LET A=:=.:: 
985 FOR 15=1 TO A 
990 PF.'.Hff 
';1'35 t·"~E::-::1· I 5 
10(1(1 PPHff II 

1 0 O!:i PR I NT 
1010 PRINT 
1015 PRINT TABC2J; 

PA\'F'.C'!LL 
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1 i:::i 1::~li F·F1 I r 1T 'i 

1 F'F' T t!T 
:L (1 :;::o F·r.iF.'. 1 =: l TC! t I 
J. Ci 3~5 CiCt~:;trf! 14 '?~5 
1 Cl.:.W e;o:::;tJB 1610 
L~145 PF'. Hff [$: (I I , F ( I ) , 

I! II 

' 

1 U':iO F'4=H I. I"! :i:~p (I) -.Pl-F'?-P.=:-F f I) -·C (I., 
:L055 81=P1+P2+P~ 
1060 Q2=FCI)+CfIJ 
1865 P4=INTf100~P4)/100 
1070 PPINT P4,Q1,Q? 

1 ;;1::::0 Q4=C!4+C! 1 
i (:i:~;~~ !)5=t]':i·+-C!2 
1 ~'.i90 l·iE::<T I 

PPit·ff 
1 i. C1(1 F'F'. I t·ff " TC!T nL.·::; 
j :I F#FI I t·iT 
i j 1 0 COTO ·:;oo 

II I: 
~ 

I! !! 

' 

l 11 i:; F:'t:ll TH T ·:::; :~:;1,1}: (;[] lfF'fHFS TH[ E'MF'LO';'[[ F:F1: OPJ1:::; ·:noF'F.I! H ! THI·:; F'F'nCF.'f!M 
1 l i::'.0 pc:;::::~-:'1 

1 t C1 ~1 F1E1 =~21 
:J 1 ::;::121 F'.?=::~~i 

1. j ·:35 F1 ~~.~=t1 

l 140 LET f!=i~J 
11 FOR 15=1 TO A 
1 l '50 PP I r·ff 
j 1 55 t·iE>:T I 5 
1 1 t'.1(! F·F.~ I t·'fT' n 

11:0.'=.:; PPIHT 
l l 70 PF.'.I!·n 
l 1 75 F·F~ J t·~1· 1 fft: f ;:·) ; 
1 1 ::::0 PP I i"iT " r··!F1M1=-
1 l ;;:;::; F'F.'. I l"ff 
i 1 90 PR I NT TAB ( ~:: ) ; 

I! II , I! Ii 

' DFTEl·ID " , " TIE.D. Ii , If 

11·~15 PPIMT" c;1? PF1"1' ","FICA"," FTD r1=1:=<"," ·=;T r:=i><" 
1 i:-"0t1 PP I l·ff 
1 ;:·05 PP It-ff 
L:· 10 FOF.'. I=: l TO t"I 
1215 Ui=RCIJ*HlI:t 
1 c:-c:·o 1) 1=n-rri:100:<i:1..11 :i .... 1 no 
1 c'.'.c'.5 CiOSUB 14 75 
1 C:::~:O CiOSUB 161 ~J 
1235 PRINT E$CIJ,RCIJ,D(I),F(IJ,C(I) 
1 E'.4(1 PPHff U1, Pl, p;::, P:~:, H (I J 
1 ;:'.45 PPHff 
1250 ND<T I 
1c'.~55 F'RHff 
1 c'.60 PPHff 
1 C.:'65 GOTO ~iOO 
1 c?O F£M TH I~:; :::;l.JB C;[t·![RATES THE EMPLO'YFF:'. TFJ::< F.:F:COPD 
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1,'.:?':'i LET fl=" 10 
1280 FOR 15=1 10 A 
1 ;;::· ::::':'i PR I MT 
1 c')O 1ff~><T I ::'i 
j ;:.::-::i~·; PPHff II 

1 ~:on PP J t IT 
i :::O'.:i PP HIT 
i 310 F'<=i::::1::1 
1 ,·31 1

:; F·'t:1=:~J 

t -~::r.:~121 F··?=l~ 
J. :3~:-::::1 F·::::::::(i 
1 JJO 1.)1 ::::(1 

i;:·=.:s PP un 11 TOT F r c:i:.1 
1340 PPINT TABCGJ; 
134'3 PFn rrr " 
13~~i0 PF:ItH 
1 .;::;~; PF:'. I !·IT Tf!F: 1· 6 J ; 

II 

II 

, II TOT FED II 

" 
!I r:=:i::-:: II 

T H '.:: 

ii rcn ·'.·T II • II , ... I 

ii "1":=1::< ii 
?. 

II 
~ 

J ':::60 pp I HT II i:i!? F'H\' II , II '.:;T UNEM II , II FFD UHF II , II 

1365 PF:HIT 
1 ·.::?O PPHff 
:I. 3"?5 F'OF:.: T :::: 1 TC! t I 
1 :;:::::o GOSUB 14'?5 
1 J::::i GCY:;Uf: 1610 
1390 P:?:=Pe+P1 
1 :~:: 1 :~1~:'.~ F'E,=:F•t:,+·F·E~ 

1400 P?'===F"?+P:::: 
14126 P~i=P5+F ( I ) 
1410 F"~1=P9+C ( I l 
1415 U1=V1+RCIJ~Hf Il 
l 1~ 0 ;:~i) !'·tE>::1· I 
l .::t.;'.:~5 F·:::=F·f::Q:C~ 

l 4JO CiO'.:'.;IJB 169~i 
14··::5 L.E:T U1 =HH ( 1 c1o:i.;:111) .· H30 
l 440 LET U;:->= I tn ( 1 OCf<:i:u;::'.) / 1 ~1(1 
1445 LET UJ=Ir·n ( l OO"'"'IJ;:) / 10(1 
l -=l'.:f~] F'F.'. I t·11- F'::::, F'f.1, F'7, r-·~;, Fu? 
1455 LE:T !.J 1 =I r·IT ( 1!21(1:<i:1.J1 ) . ...- 1 i:::1~?i 
1460 PRINT u1,u1,u2,u3 
1465 PRHff 
1-::1'?0 GOTO 500 

- .. - .,.. n1·:; II II 
i 1.1, ~i 

TIE:D l! 

1·,1 r·:;c. II 

14 75 REM TH I'.::; :::;LJf: CflLCtlLF!TE'.::; THE FEDE PAL Tff< Pc'. AND r I CA pl • 
1480 REM THE INPUTS ro THIS ~JB APE RCI),DCIJ,H(I) ,H 
14::;::5 Z9= 141 (1(1 

1490 
1495 
1 ':i0(1 
1':i05 
151(1 
151::• 
1 ':i;=:o 
1 ':i25 

F.'.E:M THI::; r:::; THE MA::< FOP FICA l·.IITl-IOLDING 
P 1 =P ( I ) ;.:.:H ( I ) :i:i:;;;):: 
P1=INTC100*P1J/100 
27=~'. ( I ) '*'H ( I l 
REM ••••••••---------------------------
IF Z?<Z9 THEN 1530 
Pl=O 
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F'f i·! THJ ·:; !".1 il•il'I E ·:; THE: FJ Cfi CflLI • 
1' F;'FM f"iCIL·! F!IF' THF 1::rf!EPHL. "TH:::: i·~-=uc. 

:L ~;::;5 

l F~M ~~~~~~~~--------------------------·--

1•:'.·1 il FEM TH I::; ·::UB CFJl[PFHt::; THE ::;TfilT L·I T TH! !I_ D T r1c Tr::!::: F""::: 
1;::.1::. PG! TH[ It·iF'UT T(1 THI·::; c;up r·:; F.'.rI:i ,H1J 1, u11 .1 

1660 Z4=Z1-Z2-?7 
1665 P3=?9~Z4-Z7 

l F'3=1!ffli00:.;i:P:?:)/j00 
16 ·:10 PE.TUF.l1 
1 f:f;:; FEM TH I·;::; ::::!JI: C fiLCULAT[:;::; TH[ F:.J1F'LC1\'[F' Ut··IF:MF'L .. O\'MEl!T Tfi::: 
1 70!?1 FEM HIPUT E; 1.1 l, t l 
1·;\·15 F:EM U1 E; THE ·;::;Tf1TE. Ut1G1. :::, U;:· i·-;:; HiE FEDEPfll. UtlD'L F'OF'TIOH 
l 710 F.'.[M Atm u::: I::;:; Fl MI :;::;c. AMT. TO OFTEF' F'Clnn F"OP F"UTUF'E F:<PAtt=.; t Otl. 
l ? 15 L E:T U3=(i 
1720 PEM THIS IS THE MISC. AMOl~T U3 
1 ?E'5 LET U2=4700 
1? :=:c PEM TH I::; I·~; TH[ Ut1EMPLOYMEMT CEIL I !IC F'ffr'POLL 
1 ?J5 1..1:::=1.1;:'.~M 

1 ;:·~·lt~ IF l.J1. }.t)::: Tl-·IEt·l l ?':::~:; 
1745 REM THIS IS FOR ACCUMULATED TOTALS 
l ?50 !.)~;::." = OJ 
1 ?':,5 F'.EM TH I::; I·:; THF :.=;·ff1TC Ut!El1 PHTE: It·! IT fflLL.\' 
1 ?60 1)6=. ~~l 1 
1765 REM THIS IS THE FED ADDITION 
1 7 ?0 U 1 =I) l ~I J5 
1 77~'; u;:::'.=U 1 :i:i:u6 
1 7::;:r21 GOTO 1 :::E.'.':; 
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1 ?·::::'.::; PE:M T!-1 T ::;; :::.!Jf: ·:::t:.T THE: CUTOFF Ft:JF' !JtffYI F'f!\'M[l'IT::; 
1 ?'~ii2l IF' ~.~:::::::;:::: 1 Tf-!El! l C: 1 :, 
1 ·;:.,::ii::5 U 1 ::-JJJ'~"' JS 
l ::~ 1 :::1~:1 lJC.~::::i. ,1·:::~~1 .. 1i:: . 
.1. ::=.:1~'i':i L-FT l·Y::==i:' 1 
l :;;: l 0 GOTO t ::;::,:'.'::i 
l :~:: l '5 L[T ti 1 =!71 
l .::;;:·~z1 LET UE'.=i~j 

l :::::::::•:; PE:TUF't-1 
1 :::: ::o EJ m 
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Payroll Modifications 

There are only two modifications that may be made to enhance the operation 
of this program. They were not made before inclusion of the program in its 
present form because of the compatibility problems that exist between Ad
vanced Basic compilers. The first and foremost modification would be to 
change the PRINT statements to PRINT USING statements in the report print 
outs. The second modification would be to use a Data File to feed informa
tion to the program instead of using internal DATA statements. If these 
modifications are not made the payroll program will still function normally 
and without error. These changes are primarily intended as a convenience 
factor, Not as a necessity. 

The PRINT statements in all four of the reports may be converted to PRINT 
USING statements for added report clarity. The PRINT statements in the 
following lines should be converted: 835, 865, 890, 905, 1050, 1070, 1100, 
1235, 1240, 1450 and 1460. The TAB( ) spacing for printing on the check 
and stub are listed on lines 630 to 680. By changing these tab constants 
the spacing between fields on the check and stub may be altered to conform 
to the particular check form in use. 

The program may also be modifi.ed to allow the entry of employee data from 
a Use File rather then from the internal Data statements. This would require 
the addition of a FILES statements and conversion of the READ statements to 
READ# statements. The exact file modifications will depend on the computer 
system and Basic compiler version being used. If the program is modified 
for a Use File, delete the DATA statements in the program. For additional 
memory efficiency the PRINT and PRINT USING statements should be merged with 
the READ # statements. This merger should not be made unless the program has 
been modified for a Use File. 
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Fi :-! FY' Ti it.. t !Ut·ll:EF' UF Fi'IF'I C1YFE::; T! IHT T! 1. tit!, 1 H l!;J 11 iF Fl IL.I 
tl!ll'1I:EY 11F· !lOUF:·:::; FCIF' nn::, F'ff-,' F'FFTU[i:?t 

T'1'f='l: I! j THE EllF'U"l\'E.F ~i:, THFTI t-!: or HOIJf.•::; L·!l. IF'I-: FTI: 1=1::; 1=i·=.:.~: [:11 

Ii"!F'l.IT ···Ft·IF'*h tr. !-IOUk:::; ldl·· ~ E·;:'., ?:::'. 

H /I .. lf!L.111 EJIF'L .. O'r'[E I lUl·II:EP ... 1 FY i=:ic~fn n. 
IllF'UT-··EMF't-h ti: HCJ!_IF:·::; Lo.W: ?;:.:·],71:· 

THF F"IJL LUL·I I HC. I:;:; fl L. I :::;T !IF FEPOF:·T::. Al If:! I Lf·IT::LJ: 
Tn CHOO::;[ Cit I[ TYPE: In THE: :fl: r-iE.>::T TO Tl--![ TIF·:::. T F'FJJ F'FF'OF'T 

. 
! .... 

·-"_:: 
' .: .. 

!:" 

..... 

~··· 

... 

-·· 

····· 

F'F' Ii n f:ff;T:!-ll:JY::; 
T1~1I::ULHTF F'fl\'F'C!LL F:ECOPD 
L. l E I· IF'L 1 1\'E T F'FCC)F:-D::; 
·::;u1··!1'1[F' I ?E: Ll·!F'L.0'1'E.F'. TA>:: F'F:COPII 
HOtlF 

l·lfi I CH OHE. DC1 '/Cll.! 1·.I ! ::l-1 TO 110: ·-::·1 
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Yliltl M .. flCl\'U ::] ,'' .. ··1
1
"; 

... IUHl·I M.. DO'r'L.E: 

19 
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nw: FOi.i. CILIH!I:; E; H LT:::;T '_'IF F'.E.F'C.1F·r::; HllfHl.!if::L.F 
T() CHOO::;E: 01 IE T\'F'E TI i THE :!:!: !-IE}::T HJ THE: J1E:::; T PC:D F'.E:F'OF'.T 

.. 
i:: 
·~;·! 

-·· 
-·· 
..... 

PF:'. I I IT F'F!'1'CHFIJ: :::. 
T1:.1f::t.ILJHI. F'H\'PC!l.L F'E.COF"D 
I .. I ::.T E't'IPL.O\'F:E. F'E:CCIF.'D::. 

~" 
r.::· 

' 
··-· 
_ ... 

=~.U!•IMEP I 2'.E. Ei'ff'L0'1'[F' TA>:: PECOF'D 
t·ir1t 11:.. 

I !HMF 

._IC!Ht·I M. 110\'LE 
C. 1;,·. !PF!t'IF:P 
PH IL _10~11t:::;or1 

j~: F i 
... 

: ![T F'f!\' 

-~:i i ·"·::1 
: J I o 
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r :r 1- UL.L.C.il·il ! 1c I·::; 1::: L. J ·:n cir ::;:'.c F·rwr::; r111::111. rn:i E 
TC! CHflO'.::;[ Cit·![ T\'F'F n I THE. *r t·w::::T Fl "Tl!F i IF::·; I F'E"D F'E F'OF'.T 

--· -... 

:-:i 
.-f ., 
;=· ; 

..... 

-··· 
·-· 
-· 
.-.. 

r·p Ir IT F'F!\'CHE:CI·: '.::; 
THF:ULHTE F'Fi\'F'OLL. F'.ECl)F'.It 
L] ·:n EMF'L0'1'ET: F'FCOF.'D:::; 
'.::;Ul·lt'IEF' I :2'E EllF'LC1'"1'E:F' 'TH=< F'.FCOF:'T! 
Hlil·IF.. 

,.. !·! F' L U 1 F. f ::·ff;' 

J(JHii M. DO\'LE: 

; '·i :: ::'.:j' 
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F-i-ILU .i~,I It IC 1 ''.:. I i i J: ':,l C!F. F:'FPOF'T·::; 1=11 11-1 i L ffr:! . .F 
1 Cl 1~:l·IOO'.:£ c1t·i[ T'1'F'[ It! Tilt :R: HE:>n T(I l HF" l!L ::; I k'E Tl F.'.[T'OPT 

·-· 
-· ·-·· , __ 

~=! -·· 

4 ·-·· 
~ .... 

i.::·~;.· 1 i IT Pi::1\'Cl!FTY::::: 
T:-~1-i:flLJIH. F'H';'f,:'CILL PE:corrn 
LT :::;r FllF'I. Cl\'[ F F'E COPI1::.:; 
::;Ut·ll·I[}:'. I El!PLC!','[P Tfl>< PECORD 
t!Cl!·l[ 

:-1 
r< 

1 ~::~::i;: i2f'.5 
.;; ) = ;=~4· 

n::.D U~IF. 

1. l :::: n c:o~::; 

i l?in 7'::.'j 

TH[ FrlLLrnH t·lC:; I::::; f! I. T ::::;T OF PEF'OF.:r:::; ~:11 11=111. H r:Lr 

! ! ; ii /I 

~ - 1- _,.., 

j ::~ If :: 1 ! + 

TO CHOo:=~;E ot·i[ T\'PF It! -r HE # ti[)ff r~1 THE. TIES T PEI! F'[F'(tF'T 

- PRINT PA\'CHECVS 
2 - TABULATE PAY~JLL RECORD 
;; -· LI ::n EllPLO'r'[[ F'ECORDS 
4 - SUMMERIZE EMPLOYER TAX RECORD 
c:; - t·iCJt IE 

1 .. 11-1 I CH otiE DO '/OU L·I I 31-1 TO DO:?::; 
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RISK: 
DESCRIPTION 

This is a risk analysis program. It is used to analyze the probability of 
financial success regarding purchasing of stocks or new product sales. It 
considers the factors that will effect the cash flow for the investment. 

USERS 

Persons or companies who consider capital investments will find this pro
gram of considerable aid in determining the feasability of success. 

INSTRUCTIONS 

Most of the data will have to be entered into the program before execution. 
The program is self prompting and will ask for additional data as needed 
during execution. The program should be listed for additional information. 
The particular model of your system will have to be entered between lines 
1000 and 2000. 

LIMITATIONS 

Line 200 contains DIM X(20,8), line 502 contains DEF FNR, and line 980 
contains MAT = ZER statements. This program requires lOK Bytes of memory 
for storage. Thirty three kilo Bytes will be required for execution with 
the DIM statements set as shown in the listing. The program as shown con
tains all data and a model necessary to execute an example. This data 
and model will have to be removed before entering your data and/or invest
ment model. 
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rE::;CF: I PT I Or!-·-·P T ::;K t=:r·iF!LY'.:'.; I'.:; F'F.'.OGRAM I:A'.:'.;(D Ot! HEPT~~ 
·::; T iiUL AT I rn·: MODEL DE:::;cp I BED In J1=1M-FEB 

f-rt::P F1RT I CL. E. 
JUREM 
:~::5PEM 
40REM 
4'::!PEM 
~'IOFTM 

::'1JF.'.EM 

Ir·i::;TF:'UCTIC!t:;-L.I!iE"S 100-199 i=JPE Pt:::::ERl.)ED FOF.'. DATA. 
L I 9;:;::5-;'.:'.0fi~) APE. PE::;:;[pl.JED FOP THE MODEL 

~~ A SAMPLE P~JBLEM RUN EXISTS IN THE 
PPOGRAM--TYPE RUN TC USE ••••• 

6'::'1F.'.EM 
70F.:EM:i::-:;.;.:;;;.::i:i::i:i::i;.::i:i::i:i::i:i::<i::<i::<i::<i::i:i::i:i::i:i::i:i::<i::<i:"7::<i::<i::<i:l(l;l(l;*.:<l!:l0i:*-***:<i:*-:<i:****:<i:*******:<r:*:<i:*-*******:i:i::i:i::<i::i:i: 
:::OPEM 
100 DATA 100 
1~2i1 

10;::· 
1 C.-1~-=: 
104 
105 
11--=-1i==, 
l ~~i7 
11~;::: 

109 
1 1 (i 
1 11 
1 l ;::'. 
1 i ·-=· .I.- .. _s 

1 14 
1 15 
1 16 
1 17 
1 1 ·=· ,_, 

1 19 
1 l:'.'.(1 
L::'.1 
1 ·-··-· cc. 
1--.. -. C,-.:z 

124 
1 .-.i::-c .. _1 

12E. 
1 ·:17 ,_, 
1 ·=•t=• L-•-• 

12·3 

DATA 
DATA 
DATA 
Df!TA 
DATA 
Df!TFi 
DATA 
DATA 
DATA 
DATA 
DFITA 
DATA 
DATA 
DATA 
DATA 
DATA 
DF!TA 
DATA 
DFlTA 
DF!TA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
IIATA 

i c:
.i. ._J 

LIFE,::=; 

MARKET GROWTH RATE,? 
0,.01,.02,.03~.04,.05,.06 
(1, a ~j5 !I a 15 !I a :?.:ta , a :~:t-~i ' a 15 ~ a 05 
SHARE OF MARKET,6 
a (1:~:, a J2lE: !1 a (i 13 , a 12, a 15 ~ a 1 7 
0,.10,.15,_40,.30,.05 
::£LL. I t·iG F'R I C:[, 5 
395~450,510,540,575 
0, • 11a, • 4'::';, • :;::5, • l ti 
OPERATING COSTS,6 
370,400,435,470,505,545 
0,.15,.35,_35,.10,.05 

70(10~X10 , ::::00 (1(1(10, 9000(10(1 , 95(i00ft0 , 10(100(1(10, 105000(1(1 

RESIDUAL UALUE,4 
3500(10~3' 400(1000' 450(100(1, 5(10(1(1(10 
(i' • 20, • 40 ' • 4~3 
FI >=:ED CC6T, 6 
25(1(1(1(1, 2750(1(1, ::::(1(1(10(1, ::::25(100' 35(1(100' :375(1(1(1 
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130 DATA 0,.10,.30,.30, .20,.10 
c'.li0 DlP1 l)(5~Xi) ,p(500) ,:=<C20,::::i ,\'(2(1,::::i ,::-:::$:(c'.(i) ,F(1~30) ,G(10(i) 
210 DIM HC20),Z(500J,CC20),C$(20l 
c~ 1 ;:'.F£M 
c'. 14 LET z:::= 1 
C.'. l 6 LET Z9=. 11.:1 

c::;:::o PPHff "DO \'c11_1 1 .. mtff To U'.:;E riATA; CYES OP NO :i" 
c'.::;:(1 H~PUT 01:;:: 
;:::'.4Ci PPHff 

260 LET Q9=P0=Q0=0 
c'.70 GO '.::;UB 3000 
2:::1.:1 GO TO 970 
;:'.:'.::5REM liUMBE.P OF ITE:PAT IONS 
;:'.90 PEAD Mc~ 
291REM NUMBER OF INTERUALS IN HISTOGRAMS 
C'.l;12 F.:EAI1 ~::'3 

c'.99REM t"iUMBEP OF Cot·l'.:;TAt·ff'.3 IM MODEL 
:-:i.·11.-1 F.'.EAD tt3 
310 IF N9=0 THEN 350 
320 FOR I = 1 TO N9 
325REM NAME OF Cott:nAtff'.:::;, 1..JALUE OF COt1'.:ffFINT 
330 READ C$CIJ,CCil 
34(1 t·iDff I 
:;:45F.:EM NUMBER OF CATEGOF.:IES 
35(i REFID Ni 
360 FOR I = 1 TO Ni 
J65F.'.EM NAME OF Cf=ITEGOF.'.IES, MO OF STEP'.::; IN CATEGOR'"I' 
370 READ X$CIJ,NCIJ 
3:::0 FOF.: .J = 1 TO tlCIJ 
3:::5F.:EM UPPEP LIM Ir:::; OF '.:;TEPS 
:390 READ :=<CI,.JJ 
4iZl0 MD::T .J 
405 LET Pc'.=0 
410 FOR J = 1 TO NfIJ 
415REM PRIORS ON INTERUALS BETWEEN LIMITS 
42~3 READ 'r' CI, .J J 
425 LET P2=P2+\'(I,JJ 
4:;:0 t-iE::<T .J 
4J2 IF ABSCP2-1l<.0001 THEN 440 
4:34 PF.:INT II 

'.:;UM OF pp I OR::; FOR II ; >=:$ ( I ) ; II DOE::; MOT EQUAL 1 " 
4J5 STOP 
44(1 MD::T I 
445 GO TO '3?0 

*-*-*** 450PEM 
5(1(1PEM 
5t11REM 

FUt"K:T I Ot-1-PAMDOML\' SELECT A l...IALUE TO BE ljSEit FOP 
Fi PAPT I CUL.AF.: UAR I ABLE. 

5ti2 DEF Ft"·IP i:t·1) 
5ti:3 LET :;::;1 = 0 
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~'·04 LET F.:l = F::tffi l.>=:J 
505 FOR K9 = 1 TO NCM) 
506 LET Si = S1+YCM,K9l 
507 IF R1>=S1 THEN 510 
508 LET FNR = XCM,K9-1J + CRNDCXJ*CXCM,K9l-XCM,K9-1))) 
::;09 GO TO 511 
:; 1 ~~1 ME:>::T ~=:9 
•:=.=; 11 Fl·iEMD 
515REM ••••••• 
970 FOR 10 = 1 TO N2 
9:::0 MAT F = ZEF'. 
985REM •• MODEL IS ENTERED IN LINES 1000-1999 •• 
990REM NO. C~ YEARS OF LIFE 
1000 LET N3 = INTCFNRC!J + .5J 
1 (1(15REM MAPKET ::; I ZE I t·i PER I OD (1 

1010 LET A1=FNRC2l 
1 ~~; 1 ::;F.:EM I r·il..JE::::TMEJff CA::;H FLOl·l I t·1 PER I OD 0 
1020 LET FC0l=-1*FNRC7l 
103(1 LET G1=1 
11~1:::5REM FOR EF!CH YEAR OF LIFE 
1040 FOR 1=1 TO N3 
1045REM MULTI PL I CFiT I 1.JE GF.'.m·!TH F.'.ATE PER I OI1 I 
1050 LET G1 = G1•C1+F~RC3J) 
1 0 55RH1 MARKET ::;; I ZE F'E:F.: I OD I 
1060 LET A2 = A1*G1 
1065REM ()IJAMTITY PERIOD I 
1070 LET A3 = A2*FNRC4J 
1075F.'.EM l)f!LUE OF '.3ALES PERIOD I 
1080 LET A4 = A3*FNRC5) 
1085REM OPERATING COSTS PERIOD I 
1090 LET Cl = FNRC6l 
1095F£M I:::; l..IALUE>=OT'l • OP.COST 
1100 IF A4>=A3*C1 THEN 1130 
1110 LET A3 = 0 
11 ;'.:'.(1 LET A4 = 0 
1 l 25REM TOTAL cu::T PER I OD I 
1130 LET A5 = Ft-IF.: C 9 l +A:::•c 1 
1135F.'.EM CASH F'LOL·~ PEF-: I OD I 
1140 LET FCIJ = A4-A5 
1 150 ME:=ff I 
1155PEM ADD F.:ES ID. 1_.!ALUE TO CASH FLrn·~ LAST PEP I OD 
1160 LET FCN3J = FCN3l+FNF.:C8J 
2000F.'.EM •ier:lC>:lC>:• END OF MODEL •lCl:ier::lil€ier: 

2010 FOR I = 0 TO N3 
c'.l~H5F-'.EM PF.:EPAF-'.E FOP RATE OF PETUF.:M '.'.::UBROUTIME 
2020 LET GCI+lJ = FCIJ 
2~~1::::0 ND::T I 
2(132 IF I0>1 THEN 2~34l1 
2034 GOSUB :::0(1(1 
c'.(140 GOSUB 550(1 
2(150 MD=:T I0 
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20::;:(1 LET 09 = 1 
209i;:,:1 Go::;ut: 300t1 
2 10(1 GO TO 970 
J00(1F.'.EM ;.;:.;;.;.: INPUT POUTit·i[ :i;i::q: 

3002 IF Q9=1 THEN 3240 
3C11C1 PEAD o, o, 0 
::::02~) PRHJT "Hm·J MF1N\' consrANTS IM \'OUR MODEL 11

; 

J02i~ INPUT N9 
3023 IF Q9=0 THEN 3040 
3024 PRHff 
3(if'.6 PPil'ff "ENTER THE l.)ALUE:::; FOF.'. THE FOLLOL·HNG: II 

J~)c'.8 PPHff 
303~) FOP I = 1 TO t19 
3032 READ C$CIJ,Q 
3034 PPINT CSCI); 
3CiJ6 IMPUT C (I :i 
:~:[1:3:::: f'·1E::-=:T I 
JC14(1 PR I MT 
:;:(141 PF.'. I MT 11 HtXJ MANY RANDOM UAR I ABLE CFITEGOF.'. I Et; IN YOUP MODEL" ; 
J(142 INPUT Mi 
::::043 PF.'.Hff 
3044 PF.'.IMT 11 FOP THE FOLLot.JING ITEMS THE USER tH:tULil" 
3045 PRINT '1ENTER THE D::PECTEit UALIJE, THE LOl·jE::;T REASOMA:BLE" 
3(146 PF.:Hff "UALUE AND THE HIGHEST F.:EA::a:tNABLE l..JALUE. " 
305(1 PRitff "::;EPARATE BY COMMAS. II 

3(16(1 PF.:INT 
J07(1 PRHff " FOLLmHMG THE USEP' S Et"·ITF.:IE::; A PANGE OF UAUJE::;" 
308(1 PRIMT "L·~ILL BE TYPED OUT. UNitEF.'. THI'.:; ~·JILL BE THE PEPCHffAGE 11 

3~)90 PF.:INT "CHAt·K:E THAT THE UALUE L·HLL FALL L.UTHH1 A GIUEN RF1t·1CE." 
:;: 10(1 PF.'. I MT 
3110 PRINT 
312(1 PR I MT II :<i::<i::<>=t-1CIT[:<i::<i::<i: IF THE USEF.'. I::; UM!--IFIPPY L·H TH THE::;E FI GUF.:E::;' II 

:3130 PF.'.ltff " HE ~.JILL HFll..JE AH OPPORTUNIT'l TO CHANGE THEM" 
J140 PF.:INT II LATER ot·L II 

:::: 15(1 PF.: I NT 
3155 PPIMT 
:::: 156 PRINT TAB C25); "E::<PECTED, LOl·~, HIGH" 
::::157 PF.'.INT 
:~: 15:::: LET G!2S= •• AE:c: •• 
:316(1 FOP I = i TO Ni 
3170 LET NCIJ = 5 
:;: 1 75 LET "i' t: I , 1 ) = ~=i 
3 1 Bt~1 READ :>::$ i: I ) , 01 
:;: 19(1 FOR .J = 1 TO C! 1+1)1 
32(1(1 F.'.EAD C! 
3 21 (1 .ME:,::T .J 
::::22(1 GO SUB 45€10 
::::2::::(1 MD<:T I 
32:35 LET 00=P(1=(1 
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3~:'.4[1 PP Hff "DO 'r'Cil_t ~·Jfltfr TO CHAt·1GE At·rr'Tl-l HiG"; 
::.:C::50 H·~PUT OE'.:$ 
:;:;:'.'.60 PF.'.Hff 
~:.:27[1 IF Oi:'.$="1"10" THEt"·l :346(1 
::~:2·75 LET G!0 = 1 
:;:;~80 PPit·ff "IHDE::< tiUMBEP OF ITEM TO CHANCE"; 
:::29~::_:i INPUT I 
:;:::::: 00 PP Hff 
3310 PPIMT 11 DO YOU L·JAt"ff MH! l..JALUES"; 
::::::::;~~(! It·iPUT o:.:::;~ 
,:::~~::3~3 F'k~ I t~T 
::::J4~::.'I IF c:::$= 11 t·m 11 THEt-1 33Ht1 
::;::350 PPHff "HiPUT 5 nnJ '...!AU.JES"; 
:~::3f..f2i It·-tF·trr >=: (I' 1), ::·:: (I' 2), :=< f I'::::)'>=: (I, 4:1 !I>=: (I' 5) 
:~:::::: 7(1 PP I t·ff 
:::::::;::o PF.:Hff "DO \'OU l·mt·ff t·1D·~ PEF.'.CENTAGES"; 
::::::::90 HiPUT 03$ 
34(1(1 PPHff 
3410 IF 03$= 11 M0 11 THEli 344(1 
3415 LET P(1 = 1 
3420 PF.:Hff "IHPUT 4 t·1n1 PEPCENTAGE:::;"; 
3430 INPUT YCI,2),YCI,3J,YCI,4l,YCI,5J 
::::4:"":::2 LET P2=Y CI, 2) +Y CI, 3) +Y CI' 4l +Y (I, 5) 
3433 IF AB'.::; i:P2-1) <. 0(101 THEN :;:438 
::::434 PF.'.IMT II 

SUM OF PPIORS DOES NOT EQUAL 1" 
J4~::5 GOTO 342[1 
::;::4:3::;: PRIMT 
344[1 GO ::;;UB 45(1[1 
345(1 GO TO 324(1 
3460 PF.:Hff"HOl·J MAtfr' TIME:::; DO YOU t·mNT TO ITEF.:ATE. co ~·HLL :::;TOP PF.'.OCiPF1M:i" 
3 4 7(1 I MPUT M2 
:::: 4 9€1 PF.'. Hff 
::.:50(1 IF N2=t1 THEN 9999'3 
::::5(12 PRINT 
35~)4 Pf.UNT 11 Hm·J MAN\' IMTEF.'.UALS no YOU MAt"ff IN THE HI'.:;TOGPAMS"; 
3506 IMPUT '.:;;9 
::::508 PRHff 
::::511) F.'.ETUPN 
45(1(1F.'.EM '*'*-:<i:MOPE IMPUT:V:*iei: 
4505 IF Q0=1 THEM 4640 
4520 PF.'.IMT 
4530 PPINT r;X$Cil;TABC24J; 
4540 IMPUT XCI,3),X(I,1J,X(I,5l 
455(1 PF.'.Hff 
4580 IF XCI,1J<1 THEN 4620 
4590 LET XCI,2) - XCI,1l+INTCCCXCI,3l-XCI,1ll/2J+.5l 
4600 LET XCI,4J = X(I,3J+INTCCCXCI,5J-XCI,3JJ/2)+.5) 
461(1 GO TO 4640 
4620 LET :=-O:CI,2l -- >=:CI, 1J+ C:<:i:I,3l->=:i:r, U )/2) 
46::::0 LET >=: CI ' 4 l = ::-:: f I , :~:n + C:< C I, 5 J ->=: ( I, :::: J J /i:'. J 
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4635F.'.EM l)flLUE'.:; :i:i:**-•***-**-*****-*-***-:i:i;:i:i: 
4640 PRINT TAB(2);X(I,1J;TABC17J;xcr,2J;TABC32l;xc1,3);TABC4?J; 
4650 PRINT xc1,4J;TABC62J;xcr,5J 
4652 IF OE:~:="'/['.:;" THEt-1 47::;:(1 
4655 IF 00=1 THEN 4690 
4656 IF PO=l THEN 4780 
4660 LET YCI,2l=YCI,5J=.10 
4 6 9(i LET Q2 = Y C I , 2) :i:i: ( >=: ( I , 1 ) + C C >=: ( I , 2 J ->=: C I , 1 ) J /;~ J J 
4 7~X"! LET Y ( I , 5) * ( ;:.:; ( I , 4 l + C ( >=: ( I , ;:; ) -:=< C I , 4) J /;~) l 
4710 LET xc1,2:i+ccxc1,3J-xrr,2:i:i/2J 
4720 LET X(I,3J+CCXCI,4J-X(I,3JJ/2) 
4730 LET 1-YCI,2J-Y(I,5J 
4740 LET Q4-Q5 
4 750 LET C >=: C I , 3) -OE'.- C Q5*Q6 l -G!3) /(!7 
4760 LET YCI,3l = Q8 
4770 LET YCI,4) = 1-Q8-YCI,2J-YCI,5l 
4 775REM FERCEt·iT'.:; **:.;.:**-*-*-*-*-*-~*-*-*~*-*-:i:i::<i::<i: 

4780 PRINT TABC9);Ycr,2J;TABC24);Y(I,3);TABC39);yc1,4:i;TABC54); 
4790 PRINT YCI,5) 
4:::0€1 PF.'.INT 
4 ::: 10 PF.'. I t-!T 
4820 l?ETUF.'.N 
550(1REM 
5505REM RATE OF RETURN 
5506 IF za=(i THEH 56:::0 
5510 LET R1=R2=R3=0 
55~:(1 LET R4 = I MT i:tt::: .. ···2 J 

LET F.:5 = Pi 
FOR I = 1 TO ~3+1 

LET F.'.6 = I -R4 
LET R7 = -1 :i::"F.'.6 

5540 
5550 
556(1 
557(1 
5~i::a~1 

559(1 
5600 
5610 
5E,;:~t1 

5E.:30 

LET R2 - CGCil*CEXPC1ltCR5~R7lll+R2 
LET R3 = CCR7*-GCill*-CEXPC1ltCR5*-R7lJJ+R3 

MDff I 
LET R1 = R5- i:F.'.2.-···p:::::i 
LET F.:c:=R:::=(i 
LET !?8 = F.: 1-F.:5 

5640 IF AB'.:; f F.'.B) >. 00€1(1(15 THEN 554(1 
5650 LET RCI0l = CEXPC1ltR1J-1 
567(1 LET F.'. C H;f1 = Hff f hX1(10'*'R ( H3J +. 5) ....-1(1(100 
56B0F.:EM r·1ET PRE'.:;Etff UALUE 
569(1 LET R1=Z1=Z2=~] 
5700 FOR I = (1 TO tt::: 
5710 LET R1 = R1+CFCIJ/((1+Z9ltIJJ 
5711 IF FCIJ>0 THEN 5714 
5712 LET Z1 = Z1+CABSCFCIJ)/((1+Z9ltilJ 
571:3 GO TO 57E'.0 
5714 LET Z2 = Z2+CFCl)/((1+Z9JtlJ) 
572(1 NDff I 
57:30 LET I.) C n;1) = F.: 1 
57:35 LET ZCI0l = INTC10000•CZ2/Z1J+.5)/10000 
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:i?40 RETUPti 
':.i? 50F.'.EM ;.;.::<t::9:~:<>::.:i::i:i: :.;i::.;.::<i::.:i::i:>::<i: 

6(i0l1PEM ::=;ET UP FOR HI ::;TOGPAM PP Hff SUBF.:OUT H~E 
6002 IF Z8=0 THEN 6050 
601~3 PF.'.It-rr "PATE:::; OF PETUPM FOR" ;Mc::; "'.3AMPLES" 
60;:'.0 PPIHT 
i:.o::::c1 LET I 1 = 1 
6040 GO SUB 7000 
61~1~'50 PPIMT "MET PF£SHff t..JALUES FOR"; M2; "SAMPLES" 
606fl PPIMT 
6~:17~:1 LET I 1 = 2 
6079 MAT F.'.=ZEP 
6080 MFIT P = R+t) 
6(190 GO ::;t_rB 700~j 

i:.1 (-1(1 PP r MT "RAT r u:; OF NET PPESEMT 1..JALUE FOP" H1E'.; "SAMPLES" 
61 i(i PF.:IMT 
6 120 LET I 1 :::::;: 
6129 MAT R=ZER 
61 30 MAT F.'. = R+Z 
6140 GO SUB 7000 
6150 F.'.ETUPt·1 
?00C1F.:EM PP I t"!T HI ::TOGF.'.AM::; SUBPOUT I ME 
?010 LET R1=R2=P(1J 
7012 LET A9$ = 11 :.:i: 11 

7020 FOP I = 2 TO N2 
703(1 IF FUU=Rl THEN 711(1 
7040 IF RCil<Rl THEN 7080 
7050 IF RCIJ=R2 THEM 7110 
7~:160 IF RC I) >R2 THEM 71(1~3 
7070 1_,;u TO 7110 
?(18(1 LET P 1 = PC I:! 
7090 GO TO 7110 
7100 LET R2 = RCIJ 
7110 ND=:T I 
7120 ON Ii GO TO 7130,7150,7130 
7130 LET R3 = INTC1000:<i:((R2-R1J/(S9-1ll+.5)/1000 
7140 GO TO 7160 
715(1 LET R:: = HHU0?2-F.:U....-CS9-1))+.5) 
7152 IF RE:< ·:;19999 THEt·1 716~3 
7154 PF.: Hff II FOP ACTUAL 1..JALUE MULTI PL y B\' 1 (1(1(1 11 

7156 PF.'.INT 
7160 MAT H = ZEF.: 
71 7(1 LET S4=S5=H 1 =0 
? 1 :::0 LET :;:; 1 = F.'.1 
7190 FOR I = 1 TO S9 
72(10 LET S2 = S 1 +R::: 
7210 FOP J = 1 TO N2 
722(1 IF P LI) >=::;2 THEM 7E?0 
7E:::::o IF F.'. CJ) <S1 THEM 7270 
7240 LET HCIJ = HCil+1 
725(1 LET S4 = S4+R CJ) 

602 



?'c'.6(i LET '.:;::; = '.:;':i+F' U) ·r-2 
7270 l!E::-::T ._I 
7E~7c.~ 1]t1 r 1 CiC1 rc1 ?i:'.74, 12·r:=:, 7274 
7274 PF.:Hff INT c:;i:<''H3l4+. 5) .... ·10-r·4;" LE'.:;s THF1t~"; nff c:;2:0:10t4+. s:i ..... 10-r-4; 
?;:~?Ei C:iCI rc1 ?E~!:::c~ 

7278 IF R2<99999 THEN 7281 
7;:79 PP nff Hff i: '.:; 1....-1 ot:1t1+. s) ; " LEs::; THAt·1 11 

; nff i: s2 ..... 1 t:100+. 5 :i ; 
?C.::::t-:1 1~1] TCi 72!::2 
7;:'.Bl PPHff IMT(S1+.5); II LC:;:;:; THAM"; Hffft;;;:+.5); 
7282 PRINT TAB(31J; 
7283 IF HCI)=0 THEN 7288 
7284 FOR J = 1 TO Hf IJ 
7 2 :::5 F·F.~ I t·~T A'3$; 
7C::::!t. t-1E>=:T ,_I 
72B8 PF.:Hff TAB (55); H (I J 
729(1 LET ::;1 = '.:;;:'. 
7300 LET Hi = Hi+HCI) 
7:::: 1(1 t"!Dff I 
7::;::;::0 PPIMT 
7J3(1 PF.'.INT 
7::::40 OM I 1 CiO TO 735(1, 7370, 7:;:5(1 
7:::5(1 PP INT "MEAN"; H-IT ( 1(1(1(10*1}:4....-H1J+.5) /1 (1(1(10 
7J6(i GO TO 7380 
737(1 PP INT 11 MEAt·1 11

; '.:A .. ·"H1 
"? 3 8(1 PF.: I NT 
739(1 LET U4 = ('.;:;5 ... "HlJ-·U::4 ... ··Hu·t-2J 
7 4(10 PF.: Hff 11 '.:;TANDAPD DD.JI AT I OM II ; Hff ( 1 (10(1(1:9:SOR ( 1.)4) +. 5) / 1 (100~3 
7410 PRINT 
7420 PRINT 
7430 PRIMT 
744(1 PETURM 
:::t:10(1REM PRHff FIF.'.'.:;T SET OF FU)~,b 

:::01(1 PF.:IMT "FLm·~S FOP THE FIR::;T ITEPATION FOF.'."; tt:::+1;" PEF-:IODS" 
:::020 PRitff 
:::030 PP INT 11 PEF.'.IOD 11

, "FLOW' 
:::(14(1 PPUff 
St15(1 FOR I = (1 TO tl3 
8060 PRINT r,FCIJ 
:::€1?(1 MEXT I 
8080 PFU MT 
::: 090 PF.'. I NT 
::: 10(1 F.'.ETUF-:N 
-:.i·;.i999 am 
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ENTERING DATA 

Lines 100 thru 199 are reserved for entering your data into the program. In 
the program's source code listing lines 100 thru 130 contain sample data, 
this data must be deleted from the program before entering your data. Most 
of the data must be entered in DATA statements before the program is run, 
however a built in routine permits some data to be input during execution 
of the program. 

The sample program cut shown here and the definitions immediately following 
are provided as an aid to understanding the program and the data entry format. 

i 121121 r11:1 TH 1 C1('1 
l U 1 T!HTA J '':'1 
11~'1;;:'. llHlFI i~I 
1 o::: n1:1r1:~1 9 
104 T.1f1TH L JFE., !:'1 
105 DATA 5,s,10,12,15 
106 DATA 0,.10,.4J,.40,,10 
107 DAl f:I r·IF!Pr::E.T :=.;I Z[' '':'; 
1 o:;:: TH=n i=1 1 uuiaoo, 1 ?\'n~'1C1!~'1, .::"::';uc:1121i::1, 1::s,c::;i::100, :::.~-(n,:1ou 

11z1·::1 l!ATF! Cl, . 10, . .. , . 4f!' . 
l H'I Dffffl i·j1=:n:,:-t:ET c:~:·cl!·HH F:'l~!T[,? 
1 t l T.1i:-~ITf:1 (1, u !::i l , = 1~::1;?, u 12r:::, = ~-:i,:.~, u C! 1

::;, = iJ1:, 
11,::, D1:·1Ti=1 (), u , u 1 ::::1, " ~::~(j, !l ~::c:i, u 1 E:.-:1, = 

1 t 1l I11::1'Tf1 u i::'.!"~:, u C11::i, u Ci 1::1, 11 1 E:'., u 1 '::·;, II i 7' 
11 :=:; DHTF! 1,;1, • l 0, • 1 •::;, • 40 ~ • JCi, • ::'1~) 
116 DATA SELLING PRICE,5 
117 DATA 395,450,510,540,575 
11 :::: rn=rn::1 o, • 1 o, • 4:";, •. ~:i:-;, • t c1 
1 j q D1=1n:1 ()F'ER1=1T HIC co:::r:;' i:::. 
120 DATA 370,400,435,470,505,545 
L::: l Df!TA 121, • l ':'i, • , • ·:::~:;, • l U, • 1:1i:-; 
122 DATA INUESTMENT,6 
123 DATA ?800000,8000000,9000000,9500000,l0000000,105~0000 
1 C~i:.1" n~=1T'F'! [I~ a e1~;, • 1 ::; , II ::::~:;, a -~:~~~;, D 1 (I 
l E'.~; DFITA FT:::;. I DUFIL. l.Jf1L.UE., 4 
126 DATA 3500000,4000000,4500000,5000000 
127 DATA 0,.20,.40,.40 
128 DATA FIXED COST,6 

~~~ ~~~~ ~~~~~~:~~~~~~:~~~~~~~325000,350000,375000 
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THE MODEL 

Lines 1000 thru 1999 are reserved for entering your model. The sample cut 
shown here and the explanations following it have been provided to aid you 
in programming your own model. Substitute your model for the one contained 
in the program before running . 

.:,i::·:''iPF}J :r,i;:~i: i·IUDEL 1·:; E:lrTF ii l.li !. IllF':; J1,1UO-·l':1.::i'::i :<•:'~·: 

9·:::11JPEf'I i IC!. CiF \T F!F":~; OF' l IF·!~· 

l cn:·'IO L.ET \·r:: ::::: HIT ITHP f 1 ·' +· • ··::; ., 
1 Cnf:;k[]•I !'IAPl<I T '.::; J ;::".[ Ii ·I F'FT" J ci:n 1:::1 

11:'11 C1 LE:T 1::11 ::::: Fl IF' ( ,:: ) 
l i,~l 1 ':5!;::[t·I I! 1')[•::;n··1nn c:rr::;H FL.01•.I I I I i::·r::1:;:· I (}[l n 
1 C1;:::0 L .E:-1 F ( 1,::1 .I ::::: -· i 'i?FI ·IR (?I 
1 o:~:o 1...i:·T c 1 :::: j 

11;:140 FTIF'. .!. ""' 1 TU \"13 
1 i.'.J4':if:'.EM Ml ILT I F'I.. .. I c1=ff I !.JF: CROL·.ITH F'.f=ITE: F'E:P I OD I 
1050 LET Gi = G1~C1+FNPC3))~ 
1055REM MARKET SIZE PERIOD I 
1060 LET A2 = Ai~Gl 
10t:.':'i!?[l'i ciu1:=11 IT I T"t' F'[F' IUD J 
107'0 LET fiJ ::::: 1::1;::-:·~'Fl·IF'. ( .:.! l 
lO?'t::::;1~~'.EM lJFiLJ.IE OF ·:;:=!! F'FF.'.TUTi I 
HY:w1 LET 1::14 c-::: rL:::~·+llF' ("YI 
1. o:~::~'iF:'EM or:·E:F:'HT I l!G co·:;T·:; F'F I cm I 
1.090 LET Ci = FNP(6l 
1 (19':"iF'.[M I.::; u1::11 .. JIF :::.::::(j'f\' :;~: Cl?. cu:n. 
l l ~DO IF 1=i4 l THEJ I 1. 1. 
l l l i;::i L ... E:T 1::1:~:: =:: (i 
i j C~121 L.E~'·f f-1·~- == ('.1 

l l ;::·~~H.~M TOT1=1L. co:::;r F'FP TOT! I 
l 1 ~:o LET 1=:1i:~ ::::: Fl IF'. ( 9) +!'.r=::r.i:c l 
1135REM CASH FLOW PERIOD I 
1148 LET FCJ) = A4-A~ 
l 1 ~'iO 1· ·IE>::J I 
1 l ':':i 1:'iF'E'l'I !:IDD F:ES ID. '· !f'ILJJE TO c:ri::}I Fl .. Ol·l L.fi·:n F'[F'. I OD 
1160 LET F (l·IJ.I :::: F Cil::::·.1 +fl!R (:~:::i 
i7'.000F'.E}I :.;.::~.;:.;.::,~:~:~ EJID OF. i"!CfDEl.. :.;i;:i:i:=<•::i:i::i:i: 
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PROGRAM DATA DEFINED: 

Line 100: #of iterations or trials to be used to generate the cash flows. 

Line 101: # of discrete increments wanted in histogram. 100 iterations would 
require somewhere between 12 and 20; the example uses 15. 

Line 102: #of constants or nonrandom variables in the model. This number re
presents the total number of items in the model whose values remain 
unchanged in each set of cash flows generated. 

Line 103: #of random variable categories in the model. This number represents 
the total number of items in the model whose ultimate values will be 
randomly selected by the program. 

Line 104: Name of the first variable factor, #of steps for this factor (never 
more than 8). The example uses 5. 

Line 105: The upper limits for each step. There must be an equivalent number 
of values entered as there are steps in the preceding line - in this 
case there must be 5. 

Line 106: Estimated chance expressed in percentages of the future value falling 
into each step. The first number must always be a 0. The chances when 
summed should equal 100%. Counting the 0 as one, the total number of 
chances must be equal to the number of values entered in the preced
ing line - for the example this is 5. The data line in the example 
reads: a 0% chance of life being less then 5, a 10% chance of its be
ing between 5 and 8, a 40% chance of its being between 8 and 10, a 
40% chance of its being between 10 and 12, and a 10% chance of its 
being between 12 and 15. 

Line 107: See line 104 above. Lines 104 thru 106 should be repeated for as 
many random variable factors as called for in line 103. In this 
example this is 9. 

NOTE: If the data item in line 102 is a number other than 0, the user will have 
data statements on those constants starting in line 103 and continuing for 
a corresponding number of lines thereafter. The data that now appears start
ing in line 103 would then begin in the first line after the data statements 
for the constants. Suppose for example this particular problem contained 2 
constants, months equal to 12 and purchase price equal to 250. Lines 102 
thru 104 would then read: 

102 DATA, 2 
103 DATA MONTHS, 12 
104 DATA PURCHASE PRICE, 250 

The data now in line 103 and the data in the subsequent lines would now 
begin with line 105. 

REMEMBER: Data must be entered in DATA statements, all DATA statements are read 
and the names of the constants and the random variable categories are used in a 
questioning process. 
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MODEL PROGRAMMING DATA 

Lines 200 and 210 contain the dimensioned variables used in this model. When 
programming your model these variables, with the exception of F(I) should be 
deleted. 

Variables that have not been used in the program and are available for the 
user are: A'/J, Al, A2, .... , A9; B'/J, Bl, B2, .... , B9; and C'/J, Cl, C2, .... , 
C9. 

The subscripted 11 F11 represents the cash flow for a given or calculated period. 
Your program must be written so as to end up with a value for F('/J) - cash flow 
in period 0 and values for F(l) through F(N3) - cash flow in period 1 through 
cash flow in last period. 

Your model must calculate a value for 11 N3 11
, the number of periods of cash flow, 

excluding period '/J. 

FNR(M) is a function which selects a value for a random variable factor given 
your value intervals and probabilities for that factor. In place of the 11 M11 in 
FNR(M) substitute the number or index of the factor whose value you want to cal
culate. In the example there are 9 random variable factors contained in the DATA 
statements; Life is #1, Market Size is #2, Market Growth Rate is #3, Share of 
Market is #4, etc. Thus the statement in the program model, line 1010 which reads 
LET Al = FNR(2) sets Al equal to some Market Size, which falls within one of the 
intervals set by you. This function is completely defined in lines 500 thru 511, 
where X(MK,9) is the actual value for factor M; step K9 - and Y(M,K9) is the pro
bability for category M; step K9, K9 = 1 to the number of steps in factor 11 M". 

Model Location - When the model is confined to lines 985 thru 1999, it is auto
matically embedded in the loop - 970 FOR I~= 1 TO N2 - where, N2 is the number 
of iterations specified in DATA line 100; in the example this is l'/J'/J. It is nec
essary to program the model as if it were to be run only once, otherwise the it
eration procedure is effected. Use the variables I, J, Kand L with the FOR-NEXT 
statements in the model. 

To demonstrate more clearly how to go about programming your own model an ex
planation of what the model in this example is calculating is included here. 
A new product line is to be analyzed and management has provided the data for 
the 9 key factors shown in DATA lines 104 thru 130. The relationships among 
these variables is described below: 
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Line 1000: The number of periods is computed by rounding off, using the in
tergerizing function INT. Life is the first category therefore, 
FNR(l) provides the random draw for Life. 

Line 1010: The Market Size in period 0 - Al, is set equal to the random 
draw for Market Size; the second category. 

Line 1020: The cash flow in period 0 - F(0), is set equal to the negative 
of the random draw for Investment; the seventh category. Note: 
If the values in line 123 had been entered as negatives then 
line 1020 would read - 1020 LET F(0) = FNR(7). 

Line 1030: This line initializes the variable Gl to 1, which represents 
the Market Growth Rate in each period and is considered to be 
1 in period 0. 

Line 1040: The cash flows F(I) are computed for each period, from 1 to N3, 
in a loop which extends from line 1040 to line 1150. The 11 I 11 re
presents the index number of the period. 

Line 1050: The multiplicative Market Growth Rate in period 1 - Gl, is set 
equal to the growth rate in the previous period times one plus 
the Market Growth Rate in period I; the third category. 

Line 1060: The total Market Size in period I - A2, is set equal to the 
Market Size in period 0 - Al, times the multiplicative Market 
Growth Rate. 

Line 1070: The quantity to be sold by the company in period I - A3, is set 
equal to the total Market Size - A2, times the random draw for 
Share of Market; the fourth category. 

Line 1080: The total value of the sales of the company in period I - A4, is 
set equal to the quantity sold - A3, times the random draw for 
Selling Price; the fifth category. 

Line 1090: The operating cost per item in period I - Cl, is set equal to the 
random draw for Operating Costs; the sixth category. 

Lines 1100 - 1120: If the total value of the sales by the company - A4, are 
greater than or equal to the total operating costs - A3 times Cl, 
then the company will produce the product in period I and both 
the quantity to be sold - A3, and the total value of sales - A4, 
will retain their values previously computed. If the total value 
of the sales - A4, is less than the total operating costs - A3 
times Cl, then both A4 and A3 are set equal to 0, i.e., in period 
I the company will not produce or sell any of the product thereby 
avoiding all marginal costs. 
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Line 1130: The total costs in period I - A5, is set equal to the random 
draw for Fixed Cost; the ninth category, plus the total opera
ting costs - A3 times Cl. 

Line 1140: The cash flow in period I - F(I), is set equal to the value of 
sales in period I - A4, minus the total period costs - A5. 

Line 1160: The cash flow in the last period - F(N3), is set equal to the 
value previously computed in line 1140 for F(N3), plus the ran
dom draw for Residual Value; the eighth category. 

Modifications: 

It may be necessary to omit or remove the rate of return routine because it is 
often programmed to simply to allow for all the solutions that are possible 
when calculating the rate of return. If your model generates a set of cash flows 
that never change sign - the error message OVERFLOW will appear indicating the 
need to either reprogram the model or eliminate the rate of return routine. This 
routine may be eliminated by changing line 214 to read: LET Z8=0. 

In the example the net present values are set to be discounted at a rate of 10%. 
If a different rate is desired, change line 216 from: LET Z9=.10 to the discount 
rate desired. If discounting is not wanted, change line 216 to read: LET Z9=0. 

An example of the output of RISK is shown on the next two pages. The output 
starts with the set of cash flows generated during the first iteration (addi
tional outputs have not been shown due to the amount of space that would be 
required to show the remaining iterations). A quick check of the first set of 
cash flows will allow you to determine if the figures seem reasonable. Histo
grams for the Rates of Return, Net Present Values and Ratios of Net Present 
Values follow the cash flow and following the histogram are the Mean and Stan
dard Deviation for the particular measure plotted in the histogram. 
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SCHEDULE 2: 
DESCRIPTION 

Schedule 2 computes the best assignment of personnel or resources to loca
tions. This program can also determine the most efficient scheduling of 
jobs in a machine shop or men to various jobs. 

USERS 

This program will be useful to individuals who have to schedule resources or 
the flow of work through an office. 

INSTRUCTIONS 

Your data must be entered into data statements before the program is run. The 
program is documented and should be listed for instructions. Sample data is 
contained in lines 6020 to 6190 and should be removed before entering your 
data. 

LIMITATIONS 

This program requires matrix manipulations. In line 150 is a DIM A(20,5) 
statement and line 470 contains a Print Using statement. It requires 34K 
Bytes of on line memory for storage and execution. The execution length 
may be reduced by lowering the size of the DIM statements in lines 130 to 
170. The program source code requires 12K Bytes for storage. 
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·:.CHE !1ULJ .-

j j !? FF'. I t·ff ii GEOMETF' I c :::; I MUL.fHOP II 
1 i:'.O PP I MT 
1 ·:::o DIM B ( l 5) 
14i21 DIM P (15) 
l ''::ili DIM A ( ;:'.O, ':i) , D f 15) , T f 1 i:;) , F f 15) 
160 DIM :::; ( 1 ':i; i 5) , P 0 ':i, 1 5) d·H l E., 16) , G 15, 1 ':i) 
1 7' 0 D IM u fl ;:; , 1 5) , i .. ! I 1 C:i, i 5 :i , ~·.! ( 1 5, i 5 :i , z is, 1 r:;) 
l CO F.'.EAD 1·-~, M 
19(i IF t1 < > 0 THEM :~:9(1 
E:~x:1 PEAD ti, M 
;:: 1 o PP I MT 11 r rt:;rpucT I mt:;: " 
;::: ;::("1 PF: I t·ff II TH I::; PPOGF.:F!t'I CALULATES Fi .JOB ::;HOP '.:;CH EDU LE 1_1::; I t-1G II 
E'. J(1 pp I MT II A HEUF: I :::;TI c GEot·1ETF.'. I c METHOD. II 

c'.4(i PPitiT"Et-HEF: DATA It·I THE F"OLLO~·~It-1G OPDEP BEGIHnIHG 11 

;:::50 PPHff" H-l LHiE.~ 6(i00: II 

c::E.o PPIMT :i:i: THE 11uMBEF.: or ...1ci:i:::::; TO BE PPocc:sED," 
270 PF:HH :.;;: THE !JUMBEP OF MACHIME~::;, II 

;:::::i;::1 PP Hff :i:i: THE ::;EoiJEMCE MATF: n=: s i: 1 , .J :i BY Pm·~s 11 

;::9(1 PF.'.Hff ~·~HEPE '.:;; (I, ._I) Is THE SEC!UEt"iC:E OF THE I, TH II 
::.:00 PF:Hff .JOB OH THE .Y TH MACHU1E, II 

::::t (1 PP Hff '*' THE PPOCESS TI ME MATP I>=: P i I , ._I) BY F'Ot·.IS" 
32!~i PF'Hff 11 l.,~HEPE F' f I, ._I) IS THE PPOCE:::s TIME F.'.EC!UIF.:ED" 
330 pp Hff II BY THE I , TH .JOB OM THE y TH MACH H1E. II 

::::4(1 PP Hff 
:350 PF.'.Hff"SAMPLE DATA r::; AL.PEAD\' IM LIMES 6000-619(1. II 

360 PF.:Hff 
::::70 PPIMT"TO D<ECUTE THE PF.:OGF.:AM: II 

:::::::~] PF.: It-ff II T\'F'E , DELETE 60(1i]-619(1' (DELETE::; ::;AMPLE DATA) II 

J90 PPHff" Et"ffEF.: \'OUP DATA" 
40(1 PRINT" TYPE , PUtP II 

410 PRINT 
4 ;::0 PP I t·ff 11 TH I::; F'POGPAM REou 1 F.:E:::; LAF.:GE AMOUHT:::; OF PF.'.OCE:::soF.: T 1 ME" 
4 :;:(1 PF.: Hff 
44(1 PF.'.IMT 11 THE FOLLrn·~It·iG IS A :::;AMPLE D<ECUTIOM u::;IMG THE" 
45(1 PPU-ff"::;AMPLE DATA. II 

460 PF.:IMT 
470 PPIMT USIMG 480,t--i,M 
4::::0: :::;CHEIIULIMG ##--. .JOBS OM ##-MACHIMES 
490 FOP I=1TOM 
50(1 FOF.: .J= 1 TOM 
510 F.:EAD S i: I , ._I ) 

520 LET MCI+1,1+.J)=0. 
53(1 t·1D=:T .J 
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::,::fLJ t-fE.><T I 
550 FOP I=1TO!-i 
':'.i60 FOP J=1 TOM 
~; 70 F.'.EAD F' I I , J) 
1::;::;:0 tiD=:T J 

600 PRHff" HiPUT" 
61 (1 PR r t·ff 11 ::;EOUD·IC:E MATR I >=:-s 11 

6 c'.O PF.'. Hff 
6::::0 GOSUB 65~~1 
64(1 GO TO 72(1 
6'.'50 PF.'.Hff 11 MACHH·I[ 1 II; 

660 FOR I=2 TO M 
670 PRINT TABCI•sJ;r; 
f,:::li t·iE:=<T I 
6 9f! PP I t·ff 
70~) PRINT"JOB" 
7 1 ~~i RETUPt·i 
7c'.O FOR I=1TON 
730 PRINT USING 740,r; 
74(1:## 
7~i0 FORJ=l TOM 
760 PRINT TABC5.•JJ;scr,JJ; 
7 7~3 r·iE>=:T .J 
7::;:(1 PRHff 
790 NDff I 
:::0~~1 PPHff 
::;: l (1 PP INT 
:::E'.0 PPINT"PROCE::;::;;HiG TIME MATF.:n=:-P" 
::;:3(1 PPHff 
:::40 GOSUB 650 
:;::5(1 FOR I=1 TOt·i 
860 PRINT USING 740,I; 
:;::7(1 FOF.'. .J=l TOM 
880 PPINT TABC5.•J);pcr,JJ; 
:;::90 t·iD<T J 
·:;100 PPHff 
9 11~1 ME::<T I 
9i:'.O GOTO 1 t170 
9:;:(1 PF.'.Hff 
940 PF.'.INT 
950 PF.'.IMT 11 0UTPUT ::;CHEDULE" 
·::16(1 PPHff 
970 PF:'.INT 11 C?=F.'.ULE 11 

98~) PF.:Hff"C=NO. OF ITEPATIOMS" 
990 PRIMT TABC16); "HHTIAL cmm. ";TABC42); "ITERATION:::;" 
100(1 PRINT TAB (12) ; II TMIM"; TAB f25); "TRUE"; 
1t1H3 PRHff TABC::::;:::); "Tt1IM";TA1H5U; "TRUE" 
102(1 PF.: I NT II R. :;::; • II ; TffB ( 12) ; "A ( 1, 1 ) II; TAB ( 25) ; II A ( 1 '2) II ; 

1 (1:::::€1 PP I MT TAB i: :::::::: :i ; 11 A i: ;::;: , 1 l ";TAB i: 51 l ; 11 A i: ;::: , 2 :i 11 

1040 PRINT 11 L. s. 11
; TAB c 1E'.l; 11 A i:J, 1 :i ";TAB c:::5:i; "Ai:::::, 2:i 11

; 
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1050 PF.'.Hff TF1F:i:::::::n; "F1(4, u ";TAI:csu; "Ai:.::1.,;:'.J" 
1 ~:~E{:i PEM CALC TOTF!L PROCE'.:;s TIME FOR .JOBS 
1070 FOR I=1 TO N 
1080 LET PCI,M+1.)=0. 
1121 '3(1 FOF:'. J= 1 TOM 
1100 LET PCI,M+1.l=P(I,M+1.l+PCI,Jl 
1l1~:1 NDff J 
1 1 E:~:1 ND<T I 
113(1 LET E=2. 
114(1 LET C1=0. 
1150 LET C2=1. 
1160 LET T=9000. 
11 ?0 LET C:3=T 
118(1 LET C6=(1. 
11 90 LET C7= 1 • 
1 C:~0f1 LET L= i. 
1 c'.10 LET >=:1=1. 
1 i:'.2(1 LET :=-::2=(1. 
1 c'.3(1 LET >=::3=0. 
12*3 LET :=<4=0. 
1250 LET AC2,3l=T 
1260 REM GENERATE MfI+1,1+J) 
1 c'.70 FOR I =(iTOt·~ 
1 c'.B(1 FOR J=~3TOM 
1290 LET MCI+1,l+SCI,Jll=J 
1 3 f.11-) ME::·::T J 
1::::1(1 NDff I 
132\21 REM CiHiERATE MF:1::-:: '.'.:;[O NO. IN .JOBS 
1 :330 FOF.: I= 1 Tl:it'i 
1340 LET '.:;=O. 
1 ·;:5~3 FOF.'. J=1 TOM 
1360 IF S(I,Jl<=S THEN 1380 
1370 LET S=S(!,J) 
13B(1 MD·::T .J 
1 :;::9(1 LET B C I l =S 
14(1(1 t·iD::T I 
1410 LET AC1,1l=T 
1420 LET A(2,1l=T 
1430 LET AC3,1l=T 
1440 LET AC4,1l=T 
1450 LET AC1,3l=1. 
1460 LET AC1,2l=T 
1470 LET AC2,2l=T 
1480 LET AC3,2l=T 
1490 LET AC4,2l=T 
150~3 LET C6=(t. 
1 510 FOF.'. H= 1 TOM 
1520 LET C5=0. 
1530 LET C=1. 
1540 IF CE.=1. THEN 2320 
1550 FOF.: I=1 TOM 
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1560 FOR .J=: i TOM 
1570 LET GCI,JJ=0. 
15 :::0 r·1D<T J 
1 ;:i91) t1D<T I 
1 E.0(1 LET B3=T 
1610 REM RIGHT SHIFT 
1 i:.2t:1 FOP I= 1 TON 
1630 LET DCil=BCil 
1640 LET F ( I ) =B3 
16::i~J LET TC I J ==B:::: 
1660 LET RCil=PCI,M+l.) 
1 f., 70 ND::T I 
16:::(1 IF C5=1. THEN 175(1 
1690 LET Y=MCH+1,1+DCHJJ 
1700 LET RCHJ=RCHl-P(H,Yl 
1710 LET GCH,Yl=T-PCH,YJ 
1720 LET FfHJ=G(H,Yl 
1730 LET TCHJ=FCHl 
1740 LET DCHJ=DCHJ-1. 
1 75(1 LET CA= 1 • 
1760 IF L=2. THEN 5110 
1 77(1 FOF.: I= 1 TON 
1780 LET Y=MCI+1,1+DClll 
179(1 IF 'r')(1. THEN 1::'.:i~0 

180(1 LET T ( I J =0. 
1 :::10 GO TO 1:::90 
1 :::20 FOR K= 1 TON 
i:::::30 IF K=I THEN 18:::0 
1840 IF T(!J-PCI,YJ >= GCK,Yl~PCK,YJ THEN 1880 
1850 IF TCIJ<=GCK,YJ THEN 1880 
1860 LET TCIJ=GCK,YJ 
1 :::70 GO TO 1 :::20 
1 ::::sci MD::T K 
1 :::9(1 ND=:T I 
1 '300 REM FI t·m MA;-:: PR I OF: I TY FOP F.:ULES L·~ I TH T C I J 
1910 LET J=(1. 
1 920 LET ::;=(1. 
193(1 FOR 1=1 TOM 
1 '340 LET Y=M CI +1, 1 +D (I J J 
1950 LET Z1=::-a:i:i:T (I) ->=:21<1:p (I'\') +X3:.lEP (I' 'r') +~-::4;q:F.: 1: I) 
196~3 IF Z1 <S THEN 2(110 
1970 IF Z1 >::; THEt-1 1 '39(1 
19:30 IF P(.J,t·1CJ+1,1+I1CJJ)J<=P(!,M0+1,1+It(I))) THEM 2010 
1 990 LET ::;=z 1 
2~3~30 LCT .J= I 
2010 MEXT I 
2020 IF S=0. THEN E'.160 
2(1:30 REM UPDATE 
204(1 LET 'l=M CJ+1, 1 +D CJ) ) 
2050 IF L==3. THEM 208(1 
2060 LET GCJ,YJ=T(JJ-PCJ,YJ 
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2 0 7(1 GO TO 2090 
2080 LET G(J,Yl=S 
2090 LET FCJJ=G(J,Yl 
2100 LET R(JJ=R(JJ-P(J,YJ 
;:'.'.110 FOF.'. I=1 TON 
2120 LET TCIJ=F(I) 
? 131~1 ND::T I 
2140 LET DCJJ=D(JJ-1. 
;:'.1 '50 GO TO 1 770 
c~ 16(i F.'.EM PESET G ( I , J) TO ZEPO :::;TART TI ME 
2170 REM FIND MIN GCI,MCI+l,1+1)) 
218(1 LET :::;=T 
2190 FOR I=1TON 
2200 IF GCI,MCI+1,1+1JJ>=S THEN 2220 
2210 LET S=G(I,Mf I+l,1+1ll 
2C~i~[i t·1E>=:T I 
223(1 FOR I=1TC!t-1 
2c'.4(1 FOF.'. J= 1 TOM 
2250 LET GCI,JJ=GCI,Jl-S 
2;::'.60 ND<T J 
;::'.270 ME::<T I 
2280 PEM um (45(1) 
2290 REM END RIGHT SHIFT 
23(10 GO TO 2940 
2310 F.:EM LEFT SHIFT 
2::::2(1 LET C4=2. 
2::::3(1 FOR 1=1 TON 
C.:~::::40 FOF.: ._I= 1 TOM 
235(1 LETG (I, ._I) =T 
c'. :::: 6(1 MD=:T ._I 

2::::?t1 tiE::<T I 
23::::(1 FOR I= 1 TON 
i::'.390 LET IICil=1. 
240(1 LET F (I J =(1. 

2 41 (1 LET T (I l =ti. 
2420 LET RCIJ=PCI,M+1.l 
c'.4:3(1 ND=:T I 
2440 IF C5=1. THEN 251(1 
c'.450 LET Y=M CH+1, 1 +1) 
2460 LET RCHl=RCHJ-PCH,Yl 
2470 LET GCH,Yl=0. 
2480 LET FCHl=P(H,Yl 
2490 LET DCHl=DCHJ+l. 
2500 LET TCHJ=FCHl 
25 H3 LET C4=2. 
E~520 IF L=2. THEM 532(1 
253(1 FOR I=1 TO M 
2540 IF DCIJ<=BCIJ THEN 2570 
25~"3 LET T CI J =T 
2560 GO TO 265(1 
2570 LET Y=MCI+1,1+DCill 
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,::5HO FOP K= 1 TC!l"i 
2590 IF K=I THEN ~b4~ 
2600 IF TCIJ+P(I,Yl<=GCK,YJ THEN 2640 
2610 IF TCil>=GCK,Yl+PCK,Yl THEN 2640 
2620 LET TCIJ=GCK,Yl+PCK,Yl 
;::630 GO TO 25Bt1 
C.'. 6 40 NE::<T K 
E'.650 ND<T I 
c'.660 F.'.EM FH1 MU-I F'RIOPIT'r' n::iR F.'.ULES t'HTH T (I) 
E1.E,?t1 LE.T ._1=~3a 

1::68(1 LET '.:;=T 
E'6'30 FOP I= 1 TOt·I 
2700 LET Y=MCI+1,1+DCill 
2? 10 LET Zi =>< 1 :¢:T (I) +>=:c::<i:P (I' YJ +>:;3:<i: ( 1~x10. -P (I' 'r') ) +;:.:;4:<i: ( 4(10(•. -F.'. (I) ) 
2720 IF Z1>S THEN 2770 
2730 IF Z1<S THEN 2750 
2740 IF PfJ,M(J+1,1+DCJJJ) <= PCI,MCI+1,1+DCIJJJ THEN 2770 
c:750 LET S=Z 1 
2?60 LET .J=I 
C.:7 7(1 t-iDff I 
2780 IF S=T THEN 2940 
c:790 F-::EM UPDATE 
2800 LET Y=MC.J+1,1+D(J)) 
2810 IF L=3. THEN 2840 
2820 LET GCJ,YJ=T(J) 
c~~::::.:~~1 (~Cl 1TCI c~:=:st1 

2840 LET GCJ,Yl=S-PCJ,y) 
2850 LET RCJJ=RCJl-P(J,Yl 
2860 LET FCJ)=G(J,YJ+P(J,YJ 
;:::::7(1 FOP I=1 TOM 
2880 LET TCil=FCIJ 
C.'. ::: 90 MDff I 
2900 LET DCJl=DCJJ+l. 
2911~1 GO TO 2520 
c'.9c'.(1 F.'.EM Hrn LEFT '.:;HIFT 
2·;\:;:(1 GO TO 294(1 
2940 REM CALC ACI,Jl 
295(1 LET B1=0. 
2960 LET B2=~). 
2970 FOR I=1TON 
2980 LET S=GCI,MCI+1,1+BCIJ)J+PCI,MCI+1,1+BCIJJJ 
2990 IF '.'.:;<=Bl THEn 301(1 
30(1(1 LET Bl=S 
301(1 LET B2=B2+'.'.:; 
:;:02i;:1 MDff I 
3~3:;:(1 LET B2=B2.···li 
3(14(1 IF E=2. THEM ::::060 
::::050 GO TO 3150 
3060 IF B1>=AC2,Jl THEM 3150 
3070 LET AC2,3J=B1 
3080 LET AC3,3l=B2 
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3090 LET 8(4,3l=C7 
;:: 100 FOP I= 1 TOt'I 
31i0 FOR J= 1TOM 
3120 LET ZCI,Jl=GCI,JJ 
::: 1 ::.::~:1 1··1E>::T ._I 

3140 ND<T I 
3150 IF C6=1. THEN 3500 
3160 IF C5=1. THEN 3350 
:;: 17(1 LET B3=Bi 
3180 LET B=l. 
J 1 90 LET C5= 1 • 
::::2(10 LET C=2. 
32i0 IF Bl>=ACi,i) THEN 3840 
3220 LET AC1,1l=B1 
J230 LET A(i,2l=B2 
3240 IF Bi>AC2,1J THEN 3270 
3250 LET AC2,1J=B1 
3260 LET AC2,2l=B2 
3270 IF E=3. THEN 3290 
:;:;:~:::t1 t:1Ct TCI :3f.~:4(1 

3290 FOR I= 1TON 
::::300 FOF.'. J= 1 TOM 
33i0 LET UCI,JJ=GCI,Jl 
J320 ME:,:;r ._I 
:;:33(1 NE:=<T I 
:;:::::40 GO TO :::::::4(1 
3350 IF B1>=B3 THEN 3860 
:3:36(1 IF Bi >=Ft r:2, 1 l THEN 33::;:(1 
3370 LET AC2,1J=B1 
33B0 LET B3=B1 
3::::·30 LET C=C+i. 
:3400 IF B2 >=A C 2, c'. J THEN 342(1 
34i0 LET AC2,2J=B2 
342(1 IF E=3. THEt"-1 3440 
343(1 GO TO :::::::40 
:;:44iz1 FOR I= i TOt--1 
3450 FOR J~ iTOM 
3460 LET UCI,JJ=GCI,JJ 
:::: 4 70 ME:>ff J 
:;;:.:t :::(1 NE::-::T I 
3 4 9~3 GO TO 384~3 
3500 IF C5=1. THEN 3690 
35i0 LET B3=.B1 
3520 LET B=1. 
::::53(1 LET C5=1. 
3540 LET C=2. 
3550 IF Bi >=Ac:::, 1 l THEt·~ 3840 
3560 LET AC3,il=B1 
::::570 LET Ac:::, c'.J =B2 
35E:O IF Bi >A 1:4, 1 l THEN ·:::61(1 
::::590 LET A (4, 1) =Bl 
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3600 LET AC4,2l=B2 
3610 IF E==::::. THEl! 3630 
J620 GO TO ::::::::.::J.(1 
3630 FOP I=1 Tot·i 
J640 FOF'. ._.I= 1 TOM 
3650 LET WCI,JJ=GCI,J) 
:::: 6 60 r--IE::ff j 

:;:t:,~=:(1 C~C1 TCt :3::::~l(i 

3690 IF B1>=B3 THEN 3860 
3700 IF B1>=AC4,1) THEN 3720 
:::::-? 10 LET Fl i:4, 1 ) = B 1 
::::720 LET B3=B1 
3730 LET C=C+1. 
3740 IF B2}=A(4,2) THEN 3760 
J750 LET A(4,2l=B2 
3760 IF E=3. THEN 3780 
3? ?O GO TO :.::::;:4~3 
3?::;:(1 FOF'. I= 1 Tot·i 
T?90 F"l:tR J= 1 TOM 
3800 LET ZCI,Jl=G(I,J) 
3::;:10 HD-::T .J 
~~:!::2~] t"~E:=·=:T I 
:.::::30 GO TO 3840 
3:::40 IF C4=1. THD"i 23::;:0 
3850 GO TO 1610 
:;:::::60 IF C<=A ( 1, 3) THEN 3880 
3870 LET AC1,3J=C 
:3::::::i] t·-tE:=·=:T 1-1 
;::a90 IF C6=1. THDI :::·32(1 
3900 LET C6=1. 
3910 GO TO 1510 
:::9E'.0 GOTO ::::990 
3930 PF.:IMT 
::::940 PRIMT "C7= 11 C?, "C="Af1,3) 
::::950 PRINT "P. :::;. II; TAB (ii:'.); A (1, 1) ; TAB (25) ; A f1'2) ; 
::::960 PF-'.Hff TAB f3::::l; Ai:;:;:, U; TAB (51); A (2, 2) 
3970 PF.'. Hff II L. :::; • II ; TF!:B 0 2) ; Ac:::' 1 ) ; TAB ( 25) ; Ai:::::' 2) ; 
3980 PRINT TABC38J;AC4,tJ;TABC51);AC4,2J 
3990 IF E=3. THEN 4010 
4[1(1(1 GO TO 4440 
401(1 PF'.INT 
402(1 PRIMT "SCHEDULE-U (I' ._I) II 

403(1 G0:3UB 650 
4040 FOR I= 1TOt-i 
4 ~~15(1 PF.'. Itff US I MG 7 *:1' I ; 
4~:1E.i:i FOF'. ._I= 1 TOM 
4070 PF.'.INT UCI,JJ; 
4(1::;:0 NE::<T .J 
4 ~?.19(1 PR I NT 
4 10(1 ND::T I 
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4 1 1 ~3 PP I MT 
4 l 2(1 PP I t·ff 
·=1130 PR I r-iT II ::;CHEDULE.-1) ( I , j) Ii 
4 140 GC6UB 650 
4150 FOR I= 1TON 
4160 PRINT USING 740,I; 
4170 FOR J= !TOM 
4180 PRINT ucr,JJ; 
4 1 9(1 ND::T J 
4i:'.00 PRHff 
4i:'. 10 MD::T I 
42E'.0 PRINT 
4 2 30 PR Itff 
4 2 4~3 GC6UI: 6::50 
4250 FOR I= 1 TOt··I 
4260 PRINT USING 740,1; 
4270 FOR J= 1TOM 
4280 PRINT WCI,J); 
4 E'. 90 MD=:T .J 
430(t PRIMT 
4:;::10 MD=:T I 
4320 PRIMT 
4330 PRIMT 
434(i pp I t--IT "SCHEDULE -2'. ( I, ._I) II 

4350 GOSUI: 650 
4"360 FOP I=1 Tot·i 
4370 PRU-ff USING 740, I; 
438(1 FOF.'. .J= 1 TOM 
4390 PRINT zcr,J:i; 
4 4(10 t·1£::-ff J 
4410 PRHff 
442(1 MD::T I 
44::::~3 PRHff 
444(1 IF C7=1. THEN 45;:'.0 
4450 IF C7=2. THEN 4580 
4460 IF C7=3. THEH 4640 
447(1 IF C7=4. THEM 47[1(1 
4 4B0 IF C7=5. TH Eli 4 77(i 
449(1 IF C7=6. THEt·i 4B3t1 
4500 IF C7=7. THEN 4B90 
4510 IF C7=B. THEM 495(1 
452(1 LET C7=2. 
453(1 LET ::-=: 1=1 • 
4540 LET >::2=1. 
4~i50 LET ::<3=(1. 
456€1 LET '.:-::4=(1. 
457(1 GO TO 1410 
45Bt:1 LET C?=::::. 
459(1 LET :>::1=1. 
4600 LET :=0::2=(1. 
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4E. ifi LET >::::::=L 
46i::l1 LET >A=O. 
463(i GO TO 1410 
464(1 LET C7=4. 
4650 LET >=: 1=1 • 
4E.E.~3 L~ET >=:2=f1. 
4 €:. 70 LET >=::;:=(1. 
i::~t:i:::(1 L.ET ::·=:4=1. 
4E.9f1 GO TO 1410 
47f10 LET C7=5. 
471(1 LET L=2. 
472(1 LET :=<1=1. 
4 73(1 LET ><2=0. 
4 7 4121 LET >=:::::=0 • 
.:.l75(1 L.ET >=:4=(1G 
476(1 GO TO 141~~1 

47?f1 LET C?=6. 
4 ?8(1 LET >=: 1 =~:1. 
4 ?·;t~~1 L~ET :=<2= 1 • 
4:::~x1 LET :=<J=ti. 
4::: H3 LET ><4=0 • 
.:.H:'.:2(1 GO TO 14 H) 
4::::3(1 L.ET C7=7. 
4::;:4~3 LET >=: 1 =(1. 

4::::50 LET ::-:;f~=l1. 

4:::t.(1 LET >=:~:=1. 
z::1.:::70 LET >=:4=[1. 
4::::8(1 GO TO 1410 
4:=:'3(1 LET C:7=::: II 

4 9[1(1 LET >=: 1 =O. 
4 910 LET >=:2=0. 
492~3 LET >=:::::==~). 
493(1 LET >=:4=1. 
4941-3 GO TO 1410 
4950 IF E=1. THEN 5(19(1 
4 96~:1 PF.: I MT 
497(1 PF.'.INT";i:.:*:<i:'.:;;CHEDULE OF .JOB START TIMES:<i::<i::<i:" 
4980 PF.'.INT 
499(1 GOSUB 65(1 
5000 FOR I = 1 TO N 
5 (1 10 Pl?! NT US I NG 7 4(1 , I ; 
5(120 FOR .J= 1 TOM 
5030 PRINT TAB (5.~.J);zcr,Jl; 
5040 MD<T ._t 
5(150 PRHff 
506(1 t·1Dff I 
507(1 PRINT 
5(180 PRHff"TOTAL TIME ="; F1 i:2, ::::) ; " AUEF.'.AGE TIME =";A c3, 3) 
5090 GO TO 566(1 
510(1 REM F.'. I GHT ~::;HI FT PULE~; L·J I THO UT T ( I ) 
5110 GOSUB 5530 
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~il20 IF J=O. THETi E'.16r1 
C::d 30 LET I =J 
~i 14ti u:~T '/=M ( I+ 1 , 1 +D ( I ) ) 
51:ili FOF.: K=1 TO ii 
5160 IF K=I THE~ 5210 
5170 IF T(IJ-PrI,Yl >= GCK,Yl+PCK,YJ THEN 5210 
5180 IF T(Il<=GCK,Yl THEN 5210 
5190 LET TCIJ=G(K,YJ 
!:)2~30 GO TO 5150 
~ii:'. 1 i;::1 MD<T K 
5;:~2[1 F.~E~t-1 IJF'ItA'TE 
5230 LET G(J,YJ=TCIJ-PrJ,YJ 
5240 LET FCJJ=GCJ,Yl 
5250 LET RCJl=RCJJ-PCJ,Yl 
5260 LET DCJJ=DCJJ-1. 
C:'ic?0 FOR I=i TC!t'l 
5280 LET T(IJ=FfIJ 
':"i;::90 t·iD<T I 
::; :3 ~Zit1 1:;c1 Tei s 11 [1 

C:'i31li REM LEFT ::;HIFT F.:ULP:; ~·~ITHOUT T (I) 

5330 IF J=0. THEN 2940 
::'.i340 LET I=.J 
:;35i;::1 LET Y=M (I+ 1, 1 +D (I l J 
5360 FOR K=l TO N 
5370 IF K=I THEN 5420 
5380 IF TCIJ+P(I,YJ<=GCK,YJ THEN 5420 
5390 IF TCil>=GCK,YJ+P(K,Yl THEN 5420 
5400 LET TCIJ=GCK,YJ+P(K,Yl 
541(1 GO TO 5360 
:;42f1 t·~D<T K 
C:'i430 F.:EM UPDATE 
5440 LET GC.J,Yl=TCIJ 
5450 LET FCJJ=GCJ,Yl+P(J,YJ 
5460 LET RC.JJ=RCJJ-PCJ,YJ 
5470 LET DC.JJ=DCJl+1. 
5480 FOR I=l TO N 
5490 LET TCIJ=FCIJ 
;:;50i;::1 ND::T I 
551(1 GO TO 5320 
~i520 REM '.:;UBF.:OUT I NE F nm MA;-:: PR I OFU T'r' ~·H THOUT T (I) 
55:30 L.ET F.:=-1. 
5540 LET .J=f1. 
•:;~i50 FOF.: I= 1 Tot·~ 
'5c:'i60 IF P (I) ::::0. THEt"I 5640 
5570 LET Y=MCI+1,1+D(IJJ 
5580 LET Z1=X1•PCI,Yl+X2•RCIJ+X3~C1000.-P(J,YJJ+X4*(4000.-RCIJJ 
5590 IF Z1 <R THEM :::164(1 
560(1 IF Zl >R THEM 56E'.0 
5610 IF PCJ,MCJ+1,1+DCJJJJ<=PCI,MCI+1,1+DCIJ)) THEN 5640 
56E:(1 LET R=Z1 
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'::16 30 LET J== I 
':'; ~'..40 MDff I 
1:5650 !?ETUPt""l 
::;~~1ft(1 ~::;TC1F· 

6000 REM THE FOLLOWING IS SAMPLE DATA AND SHCULD BE DELETED 
6 0 1 (1 PEM DUMMY N, M TO CFIU'.:;E I NSTF.'.UCT I Ott:; TO t:E PF.'. I MTED 
60E~0 DATA (1, 0 
6030 REM 6 ~JBS ON 6 MACHINES 
6040 DATA 6,6 
6(i5(1 REM SEG!IJEMCE DATF! 
6060 DATA 2,3,1,4,6,5 
6070 DATA 5,1,2,6,3,4 
6080 DATA 4,5,1,2,6,3 
6090 DATA 2,1,3,4,5,6 
6100 DATA 5,2,1,6,3,4 
6110 DATA 4,1,6,2,5,3 
6 120 F£M PROCESS I MG TI ME DATA 
6130 DATA 3,6,1,7,6,3 
6140 DATA 10,9,5,4,10,10 
6150 DATA 9,1,5,4,7,9 
6160 DATA 5,5,5,3,9,9 
6170 DATA 3,3,9,1,5,4 
6180 DATA 10,3,1,3,4,9 
6 1 '30 REM um '.:'.;AMPLE DATA 
9999 Erm 
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EXAMPLE 

This example uses a 6/job - 6/machine problem as its entered data. While the 
optimal total time for this problem is 55, please note - the best schedule 
found by this program has a total time of 57. 

I tt:;TPUCT I Ott::;: 
TH I::; F'F:'.OCiF:'.HM c1=1LCULFITE:::; :=1 JOB ·::;f I! n:. :::;c~IET!ULE u·::; I HC:; 
fl HElJF' I ::n IC GEo:··1ETP IC ""IE'T! !CID. 
Ei !TEP Df:I TT! I ti THE: FOL.LOl·I I 1··1C C!F'.DF P, I:Ff; I! IHI 1· 1c 
11 .. ·1 LillE: i::.ue1u: 

:i:i: THE. i 11. JM BF:F' OF JOI::::; TO I:E: F'F'C.1C F-::;·::;E D, 
:.:.= THF. i !U!·II:L.F:'. !IF t·lf1CH I I IE:::., 
:i:i: THF ·::;F:C!UEJIC:[ !·!HT:~: I'.:=: :::; ( I , J :i r:'r' F'Oi.·.I'::; 

1 .. iHEF£ ·:; ( I , I) J ::·; r-!E ·:::;EOU[r ICE OF THE. I , TH 
JOI: Cit I THE ._I, TH !·W1CH I t··IE, 

;.;.: THE PF'CIC[S:::; TT ML i·lfiT!:;:: I:=< F' ( I , .J :i B'l' F'O!•.i::; 
i·IHEPE: F ( I , .J) I:::; THE PF'OCE·:;·::; TI ME ~EC!U I F.'.t.D 
I:'r' THE I , TH JOI: OH THE .J' TH i·1f·ICH I tiE. 

Et ITE:F:'. '1'0UF' DfH:=1 
T\'F'E II F'Ul·I" 

::::;cHE:DUL. I t··IC 6·-· .JOB·::; f"ll·I 6-l'!FICH I r·iES 
I tff'UT 
SEQUENCE MFITF'IX-S 

MACHI I-IE l 
.JCIF: 

l ·::i 
L-

- r::· ·-L~. I 

·:1 
·-·' 4 

.; -· •-1· .: 

~-=j t:::• 
I 

E. 4 

r::· 
; 

--.:: 4 i::· 

-· _, 

l 4 
.. 

i~.) 

-· 
1::1 ,-:> 1: ... -.... 1 

1 ;~~'. f, 

_, 
4 1::; .. 

i f .. ·:1 
J. ·~ .. ' 

i:::, ;'.:'. c:· 
I 
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' ,. .. 

1::;· 
.) 

.. 
r~+ 

··::: •. 

1::, 

1:-1-
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f:·r;\1C:F J 1·· 11 
.. 

: !: " 
i·ii:11··:1 i T I If J . I 

. J; ., 
F: 

1. 

... 
!.--

l~io 

1:::; 

1::: 

!·IHCHI!I!:. 
..JC! L: 

1::: 

i I !·11:: !•li ! 

j 

1 C1 

'···! 

.. 
! 

·:.1 
'.,.I 

j i:·:I 

!TP 

::i 

1:,: 
' .. 

: ... 

·i 
I. 

i::: 

·-: .. 

' ' 

T 
J. 

·, 
(, 

'' '' 

i3 

' .. ' -+· 
... 

4 ::: 

l '?' 

!::: 
I ::.~ 

.. 4 

1::: : I .. 

<~! 

J. ~:: 

:;1 

i ::: 

TOTAL. TIME - 57 AUEPAGE TIME -
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SHIPPING: 
DESCRIPTION 

This solves the transportation problem. It is a special case of a scheduling 
assignment. It will compute the cheapest schedule of shipments between 11 M11 

factories and 11 N11 warehouses. Where each factory has different production 
cost and schedules and each warehouse has different demand rates; and the 
cost of shipping to the various warehouses are also different. 

USERS 

This program is highly specialized but can be used by anyone who is concerned 
with the flow of resources, people or products, to various locations. This 
would include trucking and shipping companies, warehouse and factory business
men to name a few. 

INSTRUCTIONS 

The problem data must be entered before the program is run. The program is 
fully documented and should be listed for detailed instructions. 

LIMITATIONS 

Line 600 contains DIM C(20,20), line 630 contains MAT= ZER, line 640 con
tains MAT= CON, line 720 contains MAT= Read, and line 3270 contains MAT 
Print statements. Twenty five kilo Bytes of on line memory is required for 
storage and execution of this program. The program will store in lOK Bytes. 
The execution length requirements may be reduced by lowering the size of 
the DIM statements in lines 600 and 610. 
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1 J.:21R[M 
115REM -------------------------------------------------
120REM DESCRIPTION--ALGORITHM TO SOLUE THE TRANSPORTATION PROBLEM 
1 ;:;·~;F.:t:M 
130REM THE TRANSPORTATION PROBLEM RECEIUED ITS NAME BECAUSE IT ARISES 
140REM LJERY NATURALLY IN l~E CONTEXT OF DETEF~INING OPTIMAL SHIPPING 
150REM PATTERNS. HOWEUER, MANY PROBLEMS HAUING NOTHING TO DO WITH 
160F:EM TRF1tt:;PORTF1T I ON FIT THE MATHEMATICAL MODEL FOR THE TPAtt:;POF::TA-
1 70F:EM TI ON PROBLEM, f'iND CAN BE SOLUEI1 B\' ONE OF I TS EFF IC I Et"ff PP0-
180REM CE~JRES. TO ILLUSTRATE AN EXAMPLE OF THE TRANSPORTATION PROB-
190REM LEM, ::;uppo:::;r THFIT M FACTORIES :::UPPL.\' N L·~AREHOUSES L·HTH A CEP-· 
200REM TAIN PRODUCT. FACTORY I CI=1TOMJ PRODUCES ACil UNITS, AND WARE-
21 OREM HOUSE .J ( .J= 1 Ton) F'.EG!U I F.:E::; B ( .J) UN Ir:;. ::;UP POSE THAT THE COST OF 
220REM ::;HIPPH1G FPOM FFICTORY I TO L·mREHOU::;E .J J::; DIRECTL\' PROPORTIOt·1AL 
2:;:(1PEM TO THE FIMOUtff :::;HIPPEI1, AND THAT THE Ut·1IT CC6T I::; CC I, .J). LET TH[ 
240REM DECISION UARIABLES, XCI,.J), BE THE AMOUNT SHIPPED FRC~ FACTORY I 
250REM TO L·mREHOU::;E .J. L·IHAT ::HIPPING PATTEF:t·1 (1..JAL.UES OF ::·:;(I,.J)) MHHMIZE::; 
260REM TOTAL TRANSPORTATION COST? 
2 7 eREM :i:i:'.<l::<i::<i::<i::9::<i: '*' :<i::<i: :<i::<i::<i: :<i::<i::<i:30E:<i:30E30E30E30E30E30E:<i::<i::o::<i::<i::<i::<i::<i::<i: *- :<i::<i::<i::<i::<i::<i::<i::<i: 

2RRPEM THE TRANSPORTATION ALGORITHM USED IN THIS PROGRAM HAS BEEN TRANS-
290REM LATED HffO BA::;IC FPOM ALGOL, At·m CAME FF:OM THE COMMUNICATiott:; OF 
:;:(1(1REM THE ACM, 1.,.19, :j:l:lC::, DEC 66. THE t'-IATUF'.E OF THE ALCOF.:ITHM I::: E::<PL.Ait"IED 
31 (1REM IN AN AF:T I CLE BY FORD AND FUL.KEF::::;ON, 11 SOU.JI NG THE TRAt·ISPORTAT I ON 
320REM PROBLEM", M. :::., 19:;6. It-1 THE PROGRAM'S DOCUMEMTATIOM, THI::; AFffICLE' 
:::: :::0F::EM Is REFERRED TO A::; II F +F II • 

J40REM :9::9::<t::<t::<i::i:i::<i::<i::9::<i::<i::i:i::<i::<i::<i::<i::<i:lOE:<i:30E:<i::<i::<i:ioi:30E:<i::<i::<i::<i::<i::<i::<i::<i::<i::<i:•:<i::<i:•:<i::<i::o: 

::::45F:EM 
35(1REM Itt:;TRUCTiott:::-- TYPE "PUN" At·m FOLLOH H~STRUCTIONS. 
390REM 
J95REM -------------------------------------------
400REM DATA :::;HOULD BE EJffERED IN THE FOLLOl·!HKi FORMAT: 
410F.'.EM 1(1~x10 DATA t·h N 'THE DIMEtt:;rott:; OF THE DISTRIBUTION MATF:I::< 
42(1REM 1 (1~)10 DATA A (I J 'FOR 1=1 TO M, EACH FACTORY'S SUPPLY CAPACITY 
4::::0REM 10(12(1 DATA Bf.J) 'FOR .J=1 TO ~h EACH WAREHOU::;E'S DEMAMD CAPACITY 
440REM 10030 DATA CC1,.JJ REM .J=1 TO N, THE FIRST ROW OF THE COST MATRIX 
45rn:;;:EM 10(140 DATA c (2, .J) F'.EM .J=1 TO t·h SECOND Rm! OF THE COST MATF'.I::<: •••••• 
46(1F.:EM 1(10::<0 DATA CCM,.J) F.'.EM .J=l TO t·h THE LA::;T F.:OL·! OF THE COST MATF.:1>:: 
500REM ---------------------------------------------
520REM * * • • • '*' • • • • • :<i: *- :<i: *- • • • • • • • • • • • • • • • • • 
54(1F.:EM STEP 1 
55(1REM F.'.EAD THE DI MENS I ot'J::; OF THE DI STF.: I BUT I Ot~ MATR I:": l'h th THE SUPPL\' 
560REM AND DEMAND L.JECTORS,A(M) ,Bi:t-n' At·m THE cot:;T MATPI:><:,ci:M,rn. 
57(1 PF.:INT "HAUE YOU ElffEF.:ED DATA 'BEGIMtHJ·IG H~ LINE 112n](10?" 
58(1 PF.'.INT "IF t·mT, LI:::T PF.'.OGF.:AM FOR INSTRUCTiott::" 
590 PPINT 
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600 DIM AC20 ,Bt20),( 20,20J,xc20,20J,NC20) ,U(20J,GC20) 
610 DIM UC20 ,TC20J,R 20J,SC50J,LC500) 
6c'.0 F'.EAI1 M, M 
63~.:"'.l MAT :=<==2='.ER (M, tfl 
640 MAT 1.l=COM 
:::.::;~:1 MAT T=ZER 
660 FOP 1=1 TO M 
67(1 PEAD FH I) 
675 LET A8 = A8 + A(IJ 
E.:::~7,1 t·~E::·=:T I 
690 FOP ._1=1 TO 1·1 
7C10 F-£f·iD B CJJ 
705 LET B8 = B8 + BCJ) 
? 1 0 !·iD<T J 
714 IF A:::=t:::: THU·I ?c:'.(1 
716 GO TO ::::::=.:::;o 
7c~0 MAT F.:EAD C fl"'\, !·fl 
730REM -------------------------------------------------------1 
740PEM '.:;TEP 2 
750REM SCAN EACH ROW OF THE COST MATRIX TO DISCOUER MINIMUM COST CELLS 
760F.'.EM FOR EACH Pm·J '.:;ET H=THE MHHMUM CO'.::;T CELL, mm REDUCE THE CC6T 
7?0PEM or· EACH CELL IN THE POl·J :BY H. THE MHHMUM co:::T CELL MmJ BECOMES 
7:::0PEM A ZERO CO'.:;T CELL 
790 FOR I=1 TO M 
800 LET NCIJ=(I-1l*N 
::: 10 ND<T I 
:::C.:0 LET C=G=0 
830 FOR I=1 TO M 
::;::40 LET H=99999 
850 FOR J=1 TO N 
860 IF CCI,JJ>=H THEN 880 
:::70 LET H=C 0, .J) 
:::::::t1 t"~E:=-::T ._I 
890 FOR J=1 TO N 
900 LET Cl=CCI,JJ=CCI,JJ-H 
910 IF C1<>0 THEN 950 
·31;:;:0 LET I.) CJ) :::(1 

930 LET N1=NCIJ=NCil+1 
940 LET Lft--lll=.J 
950 MD=:T ._I 

960 LET C=H•ACIJ+C 
97(1 ND::T I 
980REM -------------------------------------------------------2 
99(1F.'.EM STEP :::: 
1 ~:1(1(1F.:EM ::;CAN THO'.:;E COUJMMS l·J I TH MO ZEF.'.0 COST CELLS TO DI SCOUEF.'. THE 
101 (1F.:EM MIN I MUM COST CELL. FOF.'. EACH OF THC:;E COLUMtt:::, ::;ET H=THE MIN-
102~3F.'.EM I MUM CO'.:;T CELL., At·m REIIUCE THE CC6T OF EACH CELL IN THE COLl_IMN 
1 iz.1::::~)F.'.EM BY H. AGAIN THE MIMIMUM co:::T CELL BECOMES A ZEF.'.0 CC6T CELL. 
1040 FOR .J=l TO t--1 

1050 IF UC.JJ=0 THEN 1180 
1 (160 LET H=9'3999 
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1070 FOR I=1 TG M 
1 r1:=:n IF c ( I ' J >=H THEJi 1 u:10 
1090 LET H=C r,J) 
1 1 liO r·iE:=<T I 
1110 FOR I=1 TOM 
1120 LET C1=CCI,Jl=C(I,Jl-H 
1130 IF C1<>0 THEN 1160 
1140 LET N1=NCil=NCil+1 
1150 LET LfNll=J 
1160 tiD=:T I 
1170 LET C=H~B(J)+C 
1 1 !::o t·iD<T J 
1190REM -------------------------------------------------------3 
1 C:'00PEM ::;;TEP 4 
1,:: 1 CiF.'.EM '.::;cmi EF!CH F:'.0~'~ FOR ZERO CO'.:::T CELL:::;. IF Rm·~ '.:::UPPL\' I'.'.:; Le::::=: THF!t1 
1220REM COLUMN DEMAND, FILL AS MUCH OF THE DEMAND AS POSSIBLE WITH EN
lc'.30REM TI PE POM '.::UPPL '/. IF Pm·~ SUPPL\' EOUALS OP !'.::: GPEfiTEP THAt·1 COLUMt·I 
1240REM DEMAND, FILL ENTIRE DEMAND WITH AS MUCH SUPPL\' AS IS NEEDED. 
1 c'.5(iF£M RE.Cfil . .CULAlT THE: PESI DUAL F:m·~ '.::;JJPPLY At·m COUJMt·1 DEMAND. AT TH I'.::: 
1 ;::6(1REM POHff ~·IE HAI)[ otlLY ALLOCATED Al..JAILABLE ::::UPPL'r' TO FILL THE 2'.ERO 
1270REM COST DEMAND CEL.LS IN EACH ROW. 
1280 FOR I=l TO M 
l ;::90 LET FH =AC U 
1.::i::-1n LET tH =N ( I ) 
1310 FOR U=CI-1l~N+1 TO Nl 
1320 IF A1=0 THEN 1440 
1330 LET _l=LfU) 
1340 LE.T t: 1 =B ( J) 
1.:::50 IF B1=(i THEt! 143(1 
1 :::60 LET H=A1 
1370 IF A1<B1 THEN 1390 
1380 LET H=B1 
1390 LET Xf I,JJ=H 
140('.'.i LET Ai =fl1-H 
1410 LET BCJl=B1-H 
1415PEM GO TO :::u:i:: "r r·1". 
14 20 GO::;UB 2960 
1430 t1D=:T U 
1440 LET A f I ) =A 1 
1450 LET C:i=Ci+A1 
1460 ND::T I 
1470REM -------------------------------------------------------4 
l 4:::~3PEM :::;TEP 5 
149(1PEM IF CUMULF!THIE RE::;IDUAL SUPPL\' IS D<HAUSTED, ~·JE HAIJE REACHED THE 
1 '.:i(10F.'.EM FI MAL SOL UT I otl TO THE PF-:OBLEM. 
1510 IF G=0 THEN 3260 
1520REM -------------------------------------------------------5 
1 ':/30F.'.EM STEP 6 
1540PEM THE LABEL HK; PPOCE:::;s I:::; :BEGUt·h EACH F.'.Ol'J l·H TH F.'.ES I DUAL :::;UPPL'r' E; 
155(1REM LABELED It-1 F!CCORDANCE HI TH "F+F' S" TF.'.EATMEMT, P. 27. 
1 '.:i60 MAT R=ZEP 
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l 570 LET K=l21 
1580 FOR I=1 TO M 
1590 IF ACil=0 THEN 1640 
160~3 LET ~<=K+ 1. 
11::. 10 LET U ( K) = I 
1620 LET G(I)=99999 
1 6 3~3 GOTO 165~~1 
11::'..4(1 LET Ci ( I ) =0 
165(1 ND::T I 
1660REM -------------------------------------------------------6 
167(1REM :::;TEP 7' 
168rn~:EM ::;CAN EACH LffE:ELED R(ll.J LOOK I NG FOF.: ZEF.'.0 co:::;r CELU:; t·10T AF'F'EFIR I t·K~ 
169~3F.'.EM IN PREl..J I OUSL 'r' LABELED COLUMNS. THE COLUMMS IN !.·JH I CH '.:;UCH ZERO 
1700REM COST CELLS AF.'.E FOUND ARE IN TURt·1 LABELED. IF THERE I::; A BREF;K-
1? 1. 0REM THF.:OUGH, DI'.:;; CONT I NUE LABEL I t·1G PROCESS fit·m TF.'.AN::;FEF.: TO LI t"I[ 126(1, 
1 72(1F.'.EM II F +F II ' F'. E::::. 
1 7':30 LET I =!71 
17'40 FOR 
17'5(1 LET 
17'60 LET 
1 7·7~~1 FOR 
1 7:::t3 LET 

U=l TO K 
I=U(U) 
t-11 =N (I) 
S=CI-1J•N+1 TO N1. 
J=L.. ( ::; ) 

1785REM ----J5----
1790 IF RCJl<>0 THEN 1840 
1 :;:::(10 LET R ( .J) =I 
1:::10 LET L=L+l 
1 :::20 LET 1.J CU =._I 
1830 IF B(.J))0 THEN 2120 
1 ::::4(1 t·1D=:T S 
1 :::5(1 MD=:T U 
1860REM ------------------------------------------------------? 
1::;:70REM ::;TEP ::: 
i:::::::0F.'.EM COMTINUE:::: LffBELHiG PF.:OCESS, IF POHff OF t··IOMBREAKTHROUGH J::; REACH·-
1 ::;::•3(1F.:EM EI1 TRAtt::;FEP TO LI ME 1540. 
1900 IF L=0 THEN 2460 
1 ·31 10 LET ~:::=(1 

1920 FOR U=1 TO L 
1 9:::::0 LET ._l=IJ (I.) :1 
1 '340 LET Li=T f._I) 
1950 FOR S=TCJ-1)+1 TO Li 
1960 LET I=S(SJ 
1970 IF GCIJ<>0 THEt"i 2010 
1 98(1 LET G C I ) =J 
1 '3"30 LET K=K+l 
2001.ZI LET U (~:::i =I 
20H3 ND~T ::; 
2(120 NDff f...I 
2(1:;:0 IF K=(i THEM i:'.'.46t1 
2040 GOTO 1660 
2~?.150REM -------------------------------------·---·-----------·---::: 
c'.060F.'.EM STEP 'St 

631 



C::~'1?(1F.'EM BPEAKl HRCIUCH PROCEEDURE OCCUF.:::; L•JHEN ~·JE HAUE LABELED A COLUMt·i 
;::·0::::0PEM THFIT HF1::; RE::; I DUFiL DEMAND >(1. II F +F II , F'. 29 D::F'LA I tt:; THE BREAKTHROUGH 
,:~0Jt:1PEM PPOCEEDURL IF PE::;II1UAL SUPPL\' I:::; D<HF!USTED, THEM THE ::;OLUTIOt·I 
;::100F:'.EM HFIS BEHi F£FICHED. OTHEPMI:::;E F.:ECOMMEliCE LABELH1G PPOCEEDUPE F.:\' 
2110REM TRANSFERING TO LINE 850. 
i:'.1 C~t1 L"ET 1-l==F: f . .J) 
;:~ 1 3(1 LET F'=J 
E'. 1 40 LET I ==R I .J ) 
;:=,· 15(i LET J=G ( I J 
2160 IF .J<>99999 THEN 2200 
c'. 1 7(1 IF A ( I ) >=H THDI ;::;::·:::o 
c:: 1 ::::0 LET H=A C I ) 
E: i 90 CO TO ;::'.230 
2c'.00 IF ;,::(I,.JJ>=H THEll C.::140 
2210 LET H=XlI,.JJ 
E:C.::20 GOTO 2140 
;:::2::::0 LET J=P 
2240 LET BCJ)=BCJ)-H 
2250 LET ACIJ=A(IJ-H 
i:'.'.f'.60 LET G=G·+I 
2270REM ---- RE1 
C::;::·::::~3 LET I =:R ( J J 
2290 LET X1=XCI,JJ 
2300 LET XCI,J)= Xi +H 
2310 IF X1<>0 THEN 2~30 
23c:O GOSUB C.'.96(1 
;:;::::::30 LET ._l=G ( I) 
2340 IF J=99999 THEN 1510 
2350 LET Xi=XCI,Jl=XCI,JJ-H 
2360 IF X1<>0 THEN 2270 
;::·::::7~3 co::;uB 3000 
;;:~:::::::;::(1 GOTO 2270 
2390REM ------------------------------------------------------9 
c'.40t1REM '.::;T[F' 10 
C.:41 ~3F::EM NotfE:F::EAKTHF.:OUGH PROCEEitUF.'.E OCCUF.:S L·.IHH1 ~·JE CAM CAF.'.F.'.\' LABEL I t-1Ci 
E'420F.:EM PF.:ocr:;::;:; t-10 FUPTHEF.:, FIMII A BREAKTHROt!GH HAS MOT BEEt1 REACHED. 
c'.430F.:EM "F+F",P.30-31 D<PLFIINS THE MOttE:F.'.EAKTHF.:OUGH PPOCEEDUF.'.E. L·JHHi THI'.::; 
;:: 44[1REM PROCEEDUF.:E IS COMPLETEII, F.'.ECOMMEMCE LABEL I MG PF.'.OCEEDUPE :B\' TRF1tt::;
c'. 45t1F.:EM FEF.:IHG TO LINE ::::50. 
2460 LET K=O 
i:>-17(1 LET L.=N+ 1 
2480 FOR .J=1 TO N 
24~J IF RCJ)()0 THEN 2530 
c'.~':;(10 LET !<=K+ i 
c'.5 Hj LET u u::::1 =._i 
i::::;c::o GOTO c~':i50 

c'.530 LET L=L-1 
;::~:;.:.rn LET 1...1 i: L J =J 
;::~::;so t·1D<r .J 
2560 LET H=99999 
2570 FOR I=1 TO M 
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2580 IF G(IJ=0 THEN 2640 
2590 FOR S=1 TO K 
;:::600 LET J:::IJ('.;:;) 

2610 IF CCI,Jl>=H THEN 2630 
2620 LET H=C(I,JJ 
c'.630 t"iD::T '.:; 
c'.E.40 ND<T I 
2650 FOR I=1 TO M 
c'.'.660 LET F=ti 
2670 IF GCIJ=0 THEN 2690 
C.'.E1:::l1 L.ET F=l 
2690 LET N1=lI-1l~N 
c'.?Ot1 FOR ::;=L TO 1 l 
;:'.71 ti LET J=I) ( ·:;) 

2720 IF F=0 THEN 2750 
2730 LET Cl=CCI,Jl 
c'.740 GOTO 276(1 
2750 LET Cl=CCI,Jl=CCI,Jl+H 
2760 IF C1<>0 THEN 2790 
2770 LET N1=N1+1 
2780 LET LCN1J=J 
27'3!~1 r·1E:=<T ~::; 

2800 FOR S=1 TO K 
2 ::: 1 ~~1 LET J=U C ::;; ) 
2:::20 IF F=(i THH~ 2:::50 
2830 LET Cl=CCI,Jl=CCI,Jl-H 
i.:'.840 GOTO E::::6(1 
c'.:::50 LET Ci =C (I, ._I J 
;:::::60 IF Ci< )ti THEN c'B90 
c'. ::: ?ti LET t"H =t-H + 1 
2880 LET LCN1l=J 
E~ ::: 90 ND::T ::; 
29(1(1 LET t·~ (I) =t·~1 

i:'. 911~1 ND-::T I 
2920 LET C=H•G+C 
c'.9::::o GOTO 152(1 
i.:'.94m;;:EM --------·-·---·--·-·-------------·----·---- -----·-------------10 
E'.950F.:EM STEP 11 
2960REM GOSUB "It"-1 11 

297(1 LET L.1=T CJ) 
2980 FOR T=TCNl TO Li STEP -1 
2990 LET SCT+ll=SCTl 
::::0(1(1 ND::T T 
3010 FOR T=J TO N 
3020 LET TCTl=TCTl+1 
3030 ND::T T 
3040 LET SCL1+1J=I 
:;:(15(1 RETUF.t-~ 

::::06t:1F.:EM ---------------------------------------··-·-·---------------11 
::::~~17(1REM :::TEP 12 
::::@::t1REM GO ::;IJB "OUT" 
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:::09(1 LET L1=T(J) 
3100 FOR T=T(J-1) +1 TO Li 
3110 J F. ·:;; ( T) < >I Tl-!Ell :::: 14~3 
3 12(1 LET '.:;;:::: T 
313(1 COTO :::: 1 ~;~~1 
3 1 4ti ND=:T T 
3150 FOR T=J TO N 
3160 LET TCTl=TfT)-1 
:?.: 1 70 t··ID=:T T 
:::: 1 :::o l_ET L 1 =T ( t-l) 
3190 FOR T=S TO l1 
3200 LET SCTl=SfT+1l 
3 c' 1121 t·iDff T 
::;::;:'.c'.~3 F.'.ETURt·i 
3230REM ------------------------------------------------------12 
3c'.4(1F.:EM '.::;TEP 1 :::: 
3;:::5(1F.'.EM F'RHff THE '.:;OLUTIOH MATRI>=:, m-m THE TOTAL MHHMUM COt;T OF ::;OLUTIOM. 
::.=: ;::i:.~3 PR I nT" THE ::;oLUT I 1:ir-1 MATF.: r :,=: =" 
3c'.70 MAT PRHff>=:; 
3E::::o PRHff 
3;::;:90 PPHff "THE TOTAL MIMI MUM co:::;T OF THE '.:::OUJTIOH =11

, c 

3300REM ------------------------------------------------------13 
3350 IF Fi:::: > B::: THE]·i 33::::0 
::::36(1 PRHff "TOTAL TIEMAMD D=:CEEitS TOTAL :::;UPPL\'. II 

:::::;:7(1 GO TO 339(1 
3380 PRHff 11 TOTF!L :::;;UPPLY D=:CEEitS TOTFIL DEMAND. II 

:::::::::-::~1(1 F'PHff "FOF.'. THI:::; PPOGRAl'h THESE (!UAMTITIE:::; MU:::;T BE EOUAL." 
·::.:.1.ni::-1 ::::TOP 
99999 EMD 
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EXAMPLES 

Example #1 

This example shows the conventional transportation problem. Data is entered 
in lines 10000 thru 10050 as: 

Example #2 

10000 3 factories, 5 warehouses 
10010 Supply of each of the 3 factories 
10020 Demand of each of the 5 warehouses 
10030 Unit costs of factory #1 to ship to each warehouse 
10040 Same information for factory #2 
10050 Same information for factory #3 

In this example the transportation problem is shown with certain routes re
stricted as it would not be feasible or practical to ship on these routes. 
A high figure (99) has been entered to eliminate these routes from allocation 

Example #3 

This example illustrates the assignment problem, that is, the assignment of 
resources to jobs. The restrictions are such that each resource can only be 
assigned to one job and conversely each job can only have one resource. When 
being solved by this method a dummy resource or job must be added if the num
ber of resources and jobs are unequal. Since this problem is looking for the 
maximum solution a rating matrix of some kind will generally be used. Obtain
ing the data for the rating matrix is probably the most difficult part of the 
problem. This is one of the most widely illustrated linear programming pro
blems that can be solved by use of the transportation method. 

Problem #3 has four (4) jobs but only three (3) resources, which necessitates 
the addition of a dummy resource in line 10000 to balance the supply and de
mand totals. Rating coefficients have been used in place of cost amounts in 
lines 10030 thru 10050. Only 3 of the 4 jobs can actually be satisified, as 
the dummy resource has been assigned to one of the jobs. 
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Example #4 

This example is a representative transportation model for a production or 
resource scheduling problem. There are of course other problems (ex. - ca
tering) that are similar in construction to the example problem that could 
also be solved by this method. These types of problems frequently have sev
eral time periods that have to be taken into consideration when solving. 

In problem #4 a particular resource is available at three (3) dispatching 
points and the demands for those resources are at three (3) receiving points. 
Already determined are the demands for three periods ahead and the maximum 
number of resource units that can be had at each dispatching point for those 
time periods. As these resources are not readily available there is a time 
lag in getting them to the demand points and it may be necessary to retain 
resources at dispatch points for one or two periods in order to satisfy the 
demand. A holdover charge of five cost units per unit of resource per time 
period is contained in this problem and a slack variable has been added as 
a dummy destination due to this holdover charge. This problem also contains 
several routes which are actually meaningless as the resources available at 
a dispatch point are insufficient to meet the demands for a particular period 
and in another instance a receiving point is too far from the dispatching 
point to avail itself of the resources during a particular time period. 

:i:::11;.:1i;.:i4.1:::i 

:~j: l 1~:.1 ~J '.:~;Ci 

l!HTH 
\1f1Tfl 
rn:1TH 
1n:1TH 
D!·::11·F1 
rn:1TH 

~::: , 1:::; 

'J i:::l~::il:.::\ ~ :::::C!(i, i'.::1i:::ic:1 
, "?l~:'.11:~!, ,:::~::if~!, i:::;iJ(l, i:::;r:-:1!"~:! 

i::;. , t'.: , ? , ,;,,., , !:::1 

·~·,:i , 1:::; , :::; , :~:, , ;:::; 

!~: , ::l , (, , "? , 1:::; 

Hfll )[ ·,·ou Ell nr:·i:r1 ui=1n:1 f:[I :t I 111··1 I!·/(;; n i L Hi[ j l?ICtUJ? 
IF' I ICIT, I I :~:;r F'F'Ci(iF~:rin F"l IF' I tf:;nJJCT I cni:::; 

UTTil!·I -·· 
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;~; l Ci i?i ~:1. 1:::! 

~i: j, ij i::i ~:=; i~:i 

1...1r-:rrr1 
u1:1r1:1 
DFiT·i::! 

!-·lFP. 1[: 1"1\.ii l r:; !'TF:.!~~'..F"'Ti '1q .. :r·r;~-j };Ff.11.i·l!'tT! l(; Ji' L..T.1--·IF 'l.l:::n:"n;::lCi'? 
IF' i··itfr, L ... T :::'.; T" F1 F:1 (Jf ):~:'f"Jl'"l r ·r lF~ r \ ·i(:;"'fF:'.l.. !t','T' en····!~::.; 

F'.E.:HD\' 
;.:i: 100(11,:=1 111~:rri::1 4, 4 
:ii:l0010 TIATFi l, l, l, 1 
~10020 DATA 1,1,1,1 

l :: 

i:! 

~10030 DATA ,-9~,-g4,-93 
~10040 DATA -92,-93,-93,-94 
:¢: l (!~~1:=i1?1 f.lfll''f:l _,,i;1 j , ,,..,•:~17' -·· 1~11:1, -·· 1;1;~:i 

;.:i:10060 DATA 0,0,0,0 
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. :1 
;.; 

~1 DATA 9,10 
~10010 DATA 13,20,15,9,3,s,s,6,6 
·r:i: 1 1~:1 !~:i ;:' i;:~1 I .1 i=:1 ·r t=1 i::J- , i i , (;: , :~: , 1 ~:1 , ,:~: , J ;~'. , 71 

, 1::1" , l 1'.:) 

:~:: l r;:~1~::1 31~:1 lJr:-11··:=·1 ,:·::, 1~'.:, t)':~1, '?, l l , ':;1''.), l C'., 1. t:1, l ':), (:1 
:~:: 1 i?ie1,:1.i~:1 nr:1·rf:1 ,·:::, ·?, :·_~!;~', :::: , 1 ~='., t 3, 1,::, i ?', 1 ~=:, Ci 
~10050 DATA 99,99,s,99,99,10,99,11,i~,0 

~10060 UATA 99,99,99,2,6,99,7,11,99,0 
~10070 DATA 99,99,99,1,7,99,3,12,13,0 
~10080 DATA 99,99,99,99,99,~,99,99,3,o 
~10090 DATA 99,99,99,99,99,99,2,6,99,0 
~10100 DATA 99,g9,99,99,99,99,3,7,99,0 
~10110 DATA 99,99,99,99,99,99,99,99,5,0 
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~w:111i:: 'y'UU i: i·nTRF:TI rii:-rrr1 t:CC:.T -ltlI!·IC ]i·J L.Ji ii j_(!!?!(l~'l? 

IF I ·JOT, L.. T ·:;T F'F'CICF'f:li·'! Fen:.· I 1·~;TF'UC TI Cil 10:::; 

L'I 

I :, 
:) 

L j 

I _:, 
:• 

THE: TCi"l fiL. !·1I11 I i·IUr·I Cr:i'.:n f 1F Tl J[ ::;oL UTT c:!J·I --
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STOCKS: 
DESCRIPTION 

This program determines the intrinsic value of stock that may be considered 
for a capital investment. The intrinsic value is the discounted present val
ue of the dividends expected. 

USERS 

This program will be of use to individuals or companies who invest in stocks 
or play the stock market. 

INSTRUCTIONS 

During execution a full set of instructions will be listed to your terminal. 
It will prompt for all required data during execution. For detailed program 
information list Stocks. 

LIMITATIONS 

Line 1410 contains MAT Input, line 1450 contains NUM (X) statements. The NUM 
(X) statement is used throughout the program. Sample data is in lines 3910 
to 3930 and should be removed before the program is run. 
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1 i i2l!?EM 
1 c'.0REM 
i30REM 
l 4(iF.'.EM 
1:;0F£M 
i t;.1~1REM 
i?'0REM 
1:::::0PEM 
l 90F.'.EM 

DESCRIPTION-- THIS BASIC PROGRAM CALCULATES THE INTRINSIC 
iJf!LUE OF A ·:::;TOCK B\' THE MOLODOU:;::;~:::Y METHOD. 

PE:OUE::::;TED • 
'?;At·!PLE DATA FOR A TP I AL RUt--1 I'.:::; PRC:::;Etffl\' 
I t·i THE PROGF.'.AM • • • • •• 

;::::C10REM 
c'c'.0REM*-*-*-*-*****'*'*-:<i::<i::<i::<i::<i::<i::<i::<>::<i::<i:l(l;:<>;l(l;l(l;l(l;l(t:l(l;:<>;:q:;.:i::<i;:<>;:<i;:<>;:<i;;Q;:Q::Q::Q::Q::Q:1:i:l(l;l(l;:Q:l(l;l(l;:<i::<i;l(l;:<i::<i::<i::<i::<i:'9::9:'9:*.'9::<i!:<i:=<i::<i::<i: 
230 DIM X(80),GC80),CC80),U(80),y(80),RC80) 
235 DIM TC10J,ZC10J,KC10) 
;:::'.40 F'F.'.It"ff "DO YOU L·JANT INST!?UCTION::::; FOR ·:::;UPPL'/HiG DATA"; 
;:~~:m INPUT !)$ 

E~E.(i LET F.:$ = "'r·c:::;" 
27(1 IF G!$= 11 YC:::: 11 THEJ·I 410 
2:::0 IF i~!$= 11 rm 11 THEM 85(i 
c'.·~1(1 IF O$< >" DATF1" THEt-1 37ti 
:300PEM 
:::: 10 F.'.EM DATA INPUT 
320 FOR I=0 TO 9 
33(1 READ AC I) 
:;:4(1 1'1E::<T I 
::.=:::;0 GO TO 970 
::.=:6~3F.'.EM 

370 PRHff II HiCORPECT RE::::;Pott::::E, RET'lPE IT"; 

39f1REM 
400 REM SLOW INPUT 
4H3 PPHff "EtffEP THE HWOPMATION AS CALLED FOR" 
420 PRINT 
430 PF.'.Hff "DO YOU L·~fiHT TO DETEF.'.MIME INTRU6IC IJALUE (At·iSl·JER '1') OR THE" 
44(1 PRHff "REG!UIRED DURATION OF A :::::PECIFIC GF.:m·ffH PATE t:Att::::L·~ER '2'), OR" 
45(1 PF.'.Hff "THE F.:EOUIRED FUTURE PF.:ICE.···"EAF.l1H1GS F.:ATI(t t:AMSl·JER '::::,) "; 

·46(1 PPHff 
4 70 PRHff TAI: (4~3) ; II ITEM 0"; TFl:B (5~3) ; 
4:::(1 IMPUT A (0) 
490 PF.:Hff 
50(1 PRHff 11 CURF£MT MfiRKET PRICE IN $";TABC40); "ITEM 1";TABt:5(1); 
510 IMPUT Flf 1) 
5c'.(i PF.'.Hff "CUPPH-IT EAPt"HMGS PEP '.:;HARE IM $";TAB (4t1J; 11 ITEM 2"; TFIB (5~3); 
5:3(1 I MPUT Fi ( ~:::'.) 
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r.:; 4 o PF: nff "r·10PMF1L. I zE:r.1 E.AF.:t·n t·1c::; TH r '.:; F'[P I OD Hi :~:" ; TAB r: 4Cn ; 
545 PRHff "ITEM 3";TffBC50); 
:;so INPUT A (3) 
::;t.c1 PPHff"LONG TERM DI::;cout·ff RATE i:H:; A DEC. :i ";TAB i: 4tn; "ITEM 4"; TF1B i:so:i; 
':i?0 HiPUT A C4) 
5:::0 PRit·ff "U:it-1G TERM DIUIDEt"-ID PA')-'OUT PATIO" 
~;9(1 PRHff "r:A::; A DE.TIMFIU";TABt:40);"ITEM 5";TAE:(5(1); 
600 It·iPUT A r:s:i 
61 (i PPit"ff 
615REM SEARCH FOR DURATION OF GR PATE 
620 IF A(0)=2 THEN 740 
i::.c::.':iPEM :::n=1F.:CH FOR FUTUPE F'./E PATIO 
630 IF A(0)=3 THEN 820 
6 4~:1 pp Hff II DO \'OU L•.!Fltff TO FOPECAST Fl U:it-H:;; TEPM GF.'.Ol·ffH F'.ATE (1 ) , OP Fl II 
6':i0 F'RHff 11 F'RICE/EAF.'.tHtK:iS RATIO AT A FUTUF.'.E POHff Hi TIME (2) 11 

66(1 PPit"iT TABC40); "ITEM 6 11 ;TAB(50); 
670 It·JPUT A (6) 

6:::0 PRHff 
690 IF AC6J=1 THEN 740 
7 ~3(1 pp I MT II PP I CE-EFIRH I NCS RAT I 0 AT FUTUPE PO Hff II ; TAB ( 4(1) ; II ITEM :::: II ; TFI B r: 5~3) 
71 (i IMPUT A r:::;::i 
?c:0 PPHff II ITEM 7, LOHG TERM GF.:rn·HH PATE, I'.'.:; MOT MEEDED FOP THIS CA:::;E. II 

? :30 GO TO 770 
? 40 PR I MT II LOMG TEF.:M GF.:OHTH RATE (A'.::; A DEC I MFIL) II ; TAB ( 4(1) ; II ITEM 7 II ; TFI:t: ( 50) ; 
?50 I t·1PUT A C 7) 
76(1 PRHff II ITEM :=-:, P/E PATIO AT FUTUPE, J:::; NOT t·iEEDED FOR THI::; CFJ::;E. II 

770 PPit·ff 
?~:::0 PPHff "CUPREMT \'EAP (E.G. 1969) II; TAB (40); II ITEM 9 11

; TAB (5(1); 

790 IMPUT At:9) 
:::0(1 PF.'Hff 
:::: 1 0 PP I t·ff 
:::c'.0 GO TO 97(1 
::::;:OREM 
::;:4(1 REM FA:::;T H1PUT 
:::5(1 PF.'.Hff 11 EtffEF.: ITEM:::; 0 THROUGH 6 Arm ITEM 9"; 
:::60 INPUT FJ((i) ,fl(i:I ,AC::'.) ,A(3) ,A(4) ,A(5) ,Af6) ,Af9) 
865F.'.EM ::;EARCH FOP DU PAT I ot·I OF GF.'.Clt·ffH RATE. 
870 IF AC0)=2 THEN 930 
:::75F.'.EM ::;EAPCH FOP FUTUF.'.E P/E RATIO. 
880 IF Af0)=3 THEN 950 
890 IF AC6)=1 THEN 930 
·:H)0 PPHff II ITEM S 11

; 

91 (I INPUT A f:::::i 
920 GO TO 96~:1 
931:1 PP INT II ITEM 7"; 
940 H1PUT A (7) 
950 PRitff 
96t1F.:EM 
97(1 LET P=A C 1 ) 
9 :::O LET Y=A ( 2 J 
990 LET Yl0l=AC3l 
1000 IF AC0J=3 THEN 1060 
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1010 IF AC7l<AC4l THEN 1060 
1 Oi:'.(1 PF'. r MT" LotiCi TEPM Dr ::;cout·ff PATE Mt1::;T F.:E GF.'.TF.:. THAN LOHCi TEF.'.M CROl·ITH" 
1 030 PP I t·ff "PATE To MAKE ::;oLUT I OM FEF6 r F.:LE; ENTEP LAPGE:F~: DI scout·ff PFHE" ; 
1040 INPUT A(4) 
1050 GOTO 1010 
1 (if.0 IF 0$< >II \'E::; II THEN 12::::0 
10?(1PEM 
1080 REM SLCM INPUT 
109c1 F'F.'. nff " You ~·H LL Nm·~ BE ASKED To FOPEC1=t:::T A GF.:ot,ffH F~'.ATE" 
1 U~n) PF.:INT 11 IM E:ARtHl'1G:::;, THE IIURATIOM OF. THAT PATE IM \'EARS, THE" 
11 H~1 PR Hff "DI u I nn-m PFl'Y'OUT F.:AT Io FOF.: THE::;E YEF1R:::, DI scouNT F.'.ATE FOF.'. THE" 
1121) PR Hff II \'EF1P:::;, THE TYPE OF ADJU:::;TMENT FPOM TH I::: TO THE t--IE::<T CiF.'.Ol·ffH II 
1 i :::a21 PF.' nn "RATE rntt:::;~·JE"P , 1, FOP ::=;TF.:A I GHT LI t-iE AD.JU::nMEMT, , i:::'., FOP F·A:::;T" 
1 l 4~) PR Hff II AND , :::: , FOP ::;LOL·J AD._l!J::::;TMEtff) , THE DUPAT I OM OF THE AIUUSTMEt··IT II 
11 st1 PF.: I MT "PEP I on I t·i 'r'F.5. , THE Dr 1...1 I DEt·m PAYOUT RAT r o FOP THE An.Ju:::;TMENT" 
1160 PPHff "PEF.:IOD, AMD THE DI::::;COUMT RATE FOP THE AD.JU:;TMEt"H PEPIOD. 11 

11 ?~~i pp I MT II TH I::; L·J I LL BE PEPEATED, mm \'OU MAY MAKE FOPECA::;TS PEFICH I MG II 
11 B0 PP Il'ff "UP TO ::;[1..JEt"ffY FI 1...IE YEAPS FF.'.OM THE CUPPEMT \'EAP. 11 

11 90 pp I MT II ~·.IHEt-1 \'OU HAUE PF.:ED I CTED ALL. THE ::;PEC IF I c GPOMTH F.:ATES 'r'OU II 
1200 PF.: I NT "CARE ro, T'lPE Fi 11 0 11 Arm no A CARP I AGE PETURM •••••••• " 
1220 PF.: I NT 
1 E'.30 PF.:IMT 
L:'.4(1 LET T 1=1 
1250 LET t1=0 
1 ;:'.6t1REM 
1270 LET D6=AC9J+1 
128~:::1F.:EM 
1290 IF 0$<> 11 YES 11 THEM 14(1(1 
13t10PEM 
1310 F.:EM SLOW INPUT 
1::::20 PRHff 11 FOF.'. YEAF.S BEGINtHMG IM THE 'r'EAP PPIMTED OUT BELOl·J, ENTER THE" 
133(1 pp I NT II EARN I MGS GPOl·ffH F.:ATE (A::; A DEC I MAL) ' THE DUPAT I ON OF II 
1 ::::40 PP Hff "THE GPOl·ITH F.'.ATE IM YEAR'.:;, THE DI u I DEtm PAYOUT RAT 1 o FOP" 
1 350 PFU MT "THE'.:;E \'EAPS, THE DI '.:;COUHT PATE FOR THESE YEAF.:::;, THE TYPE OF 11 

1303 PRIMT "AD.JUSTMEt"ff, THE DURATiot~ OF THE AD.JU::::;TMENT IN YEAR::::;, FIMD THE" 
1:370 PRINT "D!l..JIDEt"m PAYOUT RATIO At-m DISCOUtff RATE FOP THI'.:; AD._llJ::nMHff" 
138(1 PF.:INT 11 PEF.:IOD." 
1 ::::9fj PF.:INT 
14(10 PF.:Hff D6; II 

141(1 MAT INPUT T 

II • , 
1420 IF TC1l=0 THEN 2090 
1425REM C:iPOl·ff H PfffE 
143(1 LET G=Tf U 
1 4 40 LET GE:=G 
1450 IF NUMCXl=1 THEN 1480 
1455F.:EM FINAL YEflR AT GROl·ffH F.:ATE T C 1 ) 
1460 LET T2=T1+TC2l-1 
1470 GO TO 1490 
1480 LET T2=T1 
1490 IF MUM f::-::J <3 THEH 156(1 
1495F.:EM Dil..JIDHm PAYOUT F.:ATIO 
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l 1::;(1(1 LET D=T f 3 .I 
1510 IF NUMfXJ<4 THEN 1570 
1520 FlJR I=Ti TO T2 
1530 LET RCIJ=TC4J 
1 ~::41) r1D<T I 
1 550 GOTO 16tK1 
1560 LET D=AC5) 
1570 FOR I~T1 TO T2 
1580 LET RCil=AC41 
1 '590 HD<T I 
1595REM DJMFUTE EARNINGS AND DIVIDENDS 
11:~.(Ki GOSUB 3210 
161~~1F£M 

1620 IF NUMCXJ<5 THEN 1650 
1630 LET ;:.::9=T (5) 

1 EAli GO TO i 66~3 
1 t:.~i(i LET ::-0:'3= 1 
1660F.:EM 
1670 IF NUMCXJ<6 THEN 1700 
1675REM FIRST YR. OF NEW GROWTH RATE 
1680 LET E=T2+1+TC6J 
1 (/30 GO TO 1 710 
17'00 LET E=Ti:'.'.+1 
1710 IF NUMCXJ<7 THEN 1780 
1715REM DIUIDEND PAYCUT RATIO 
1 ?2~:1 LET D=T ( 7) 
1730 IF NUMCXJ<8 THEN 1820 
1740 FOR I=T2+1 TO E 
1750 LET RCIJ=TC8) 
1760 11D::T I 
1 7'7li GOTO 1 ::;::5(1 
17B(i LET D=A i: '.:i) 
1790 IF E>T2+1 THEN 1820 
1 :::0~:1 LET R ( E J =A ( 4) 
1 ::: l(i GOTO 1 :::50 
1820 FOR I=T2+1 TO E 
1830 LET RCil=AC4) 
18*) f"-ID::T I 
1:::50PEM 
1 :::6(1 PEM ::;Ecm·m :~:: ::;IJBSET!UENT GROMTH F.:FITE::; 
1 ::;:;?(1 IF NUM C ;,:; J < 8 THE~t--1 1 ::;::9~3 
1 :::::;::(1 GOTO 191 ti 
1890 IF NUMCXJ=1 THEN 1940 
190(1 GOTO 193(1 
1 905 F.:EM FI P::;T 'r'EAI? OF NEl·J CiF.:Ol·ffH F.:ATE 
1910 LET D6=D6+TC2J+TC6J 
1 92(1 GO TO 194(1 
1 9:30 LET D6=D6+ T C ;:;:: :i 
1940F.:EM APPARPEt·ffL\' MO MORE INPUT TO COME 
1 95~3 IF NUM ( >=: J < ::: THEt·1 208(1 
196(1 PF.'.Hff D6; II II; 
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l 97(1 f'iAT t!F'UT T 
1 ·;:::;;::~3 IF T 1) =~i THEl·l ~=:090 

1985REM NEXT GROWTH RATE 
19'3(1 LET Gc'.=T ( 1 l 
1995REM NO ADJUSTMEt1T PERIOD 
2000 IF E=T2+1 THEN 2020 
2010 ON X9 GO TO 3290,3410,3580 
c'.0c'.0 LET G=G2 
2025REM BEGINNING NEXT GROWTH PERIOD 
c'.030 LET T1=E 
;:'04(i GO TO 1440 
c'.050REM REACHED TEPMINAL DATE 
c'.060PEM 
2070 REM TERMINAL CALCULATION 
c'.(1B0 PRIMT 
E:Oa5F-:EM ::£APCH FOR DUPAT I Ot·i OF GPOWTH RATE 
2090 IF A(0)=2 THEN 2580 
c'.095FTM ::;;[APCH FOF'. FUTUF.:E P/E RAT I 0 
2100 IF Af0J=3 THEN 2770 
2105REM P/E RATIO TO BE USED NOW 
c'.1 Ei IF A (6) = 2 THE:ti 2230 
2115PEM LONG TEF.~ GROWTH RATE 
c'.121~1 LET G2=A f 7) 
c'. 125REM LOMG TEPM DI I) I DEJm PAYOUT F.'.AT I 0 
c'. 1 :::;:(1 LET D=A r 5) 
c'.1 *3 LET ti=999'3 
2 145F.'.EM AitJIJ'.:;TMHff PEP I OD 
2150 IF E<>T2+1 THEN 2190 
2160 LET T1=T2=E 
2165REM YEAP BY YEAP EARN. & DIUS. 
E: 1 7(1 GOSUB 3210 
Z: 1 :::0 GOTO 2210 
219(1 ot·i ::-:;9 GO TO 32'30, ::::41 (1, ::::58(1 
2E:0(1 LET T2=E 
c~21~:i GO'.::;uB 3740 
c'.c'.2(1 GO TO 224~3 
c'.225F.:EM TERM I r·mL P/E RAT I 0 

2235REM At-iMUAL I tffF.: I tt::;c UALUE'.;:; 
f.~240 1:;c1~::aJE: :~:::::3t1 

2 25(1 PP I tff 
226(1 IF F.'.$= 11 M0 11 THEM 2::::6€1 
22"{(1 PF.'. Il'ff A ( 9) ; 11 l)ALIJE'.:; II 

2 2 Bt1 PF.'. Hff 
;::;::~90 PF.:nn "PF.:ICE 11

; P 
;::~ :;:(1(1 PF.: I MT "EAF.:M I Mes " ; v 
2::::1€1 PF.:IMT "P....-E PATIO 11

; nn i: i:p_ ... ·y:i 'Q:1(1(1+. 5:i ..... 1 €10 
232(1 PF.'.IMT 
2:330 IF A (6) =2 THEM c~36t1 
2340 PF.:Hff "LOMG TEF.'.M GF.'.m·ffH RATE"; Fl f 7) 
c'.350 PF.'Itff 
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;:<::60 F'P NT 11 HffF.' nEn c '!ALUE" ; n-ff i: u c i :i :.:i: u::10+. 5 :i / 1 t:1t1 
;:'.'. :::r?ti pp t·ff 
2380 IF AC6)=1 THEN 24i0 
2390 LET Yi=INTCAC8l*YCT2l*100+.5J/100 
C.'. 4~:1~) PP Hff II FOR YEFIF.'. II ; A ( 9) +T2; II FOF.'.ECASTED p /[ H:; II ; A u::) ; II AND PR I CE Is II ; \' j 

C.:41 ~3 PR I NT 
2 4;;::0 PF.: nff 11 no You L·JAt·ff A LI ~=;r or 1..JALUEs IN FUTUPE YEAF.:s 11

; 

;:;:q :;:~3 I MPUT fl$ 
c'.440 PRHff 

.:~46€1 co TO E:8E~o 
;:::47t:i PRHff" YE"AP 11

; 
11 EAPNH-ICiS"; 11 GPm·ffH 11

; 

c'.475 PPHff 11 !.JALUE/EARHS. 11
;

11 It!TP.1..JF1L..UE 11 

E:4::::0 PF'.Hff Tf'-i:B c E: 1 ) ; 11 PEF.: SHAF.'.E 11
; 

11 F.F1TE"; " PAT r o"; 
;:~49t:1 PF.: Hff TAB c i::.1 :i ; 11 BEG. OF YP. 11 

2500 LET GC1l=GC2l 
2510 FOR 1=1 TO T2 
E:52li LET D1=fH9) 
2530 PRINT I+D1,INTCYCIJ•100+.5)/100,IMTCGCIJ*100+.5)/100, 
2540 PRINT INTCCUCI)/YCIJJ~100+.5)/100,INTCUCIJ•100+.5J/100 
2::;5(1 MD=:T I 
C.'.56(1 PRHff 
;::57(i C~CI TCI ;~~::2~3 

2580 REM ::_:;[ARCH FOP DUF.:AT I OM OF LAST SPECIF I ED C:iF.:m·ffH RATE 
c'585F.:EM F1rn·1UAL ItHPitt::;rc 1..JALUES 
c'59(1 C:i09JB :;:83~3 

E~6(1(1 LET G3=A C7J 
2610 LET XCT2+1)=XCT2J•C1+G2l 
2620 LET UC1J=UC1l+XCT2+1)/(1+AC4lltCT2+1J 
2630 LET W=UC1J+(XCT2+1J*CC1+G3J/CAC4)-G3J))/(1+AC4JltCT2+1) 
2640 IF W>=P THEN 2740 
E'.65(1 LET T2=T;=:+ 1 
2660 IF T2>75 THEN 2700 
267(1 GO TO 2610 

269(1 PR I tff 
2?00PF.'.IMT"GPrn·HH PATE"G2; "MU::;T LAST BEYOND"; A c·:n +T2+1; "TCUUSTIF\' PRICE" 
271~:1 PRIMT 
E.'.720 PF.'. Hff 
2 ?3(1 GO TO 2'?60 
27'4(1 PRINT "GF.'.OWTH PATE";G2; "MUST LAST TO";AC9J+T2+U "TO .Ju:.:;TIF'r' F'PICE" 
275(1 PFUtff 
276(1 GO TO 2::.::20 

ANUAL INTRINSIC UALUES 
277(1 GOSUB :~:::;::;:0 

2780 LET W=CP-UC1ll•C1+RCT2lltCT2J/YCT2l 
2790 PRIMT 
280(1 PF.'.INT "F.'.EOUIRED P/E F.'.ATIO IN";Ac·:n+TC:'.; "TO JU:::;TIF'"f' PRICE I:::;"; 
2805 PRitff IMT (~·J•1t1(i+. 5) /1(1~3 
281(1 PRHff 
2::::2(1 PF.'.Hff "DO \'OU ~·JANT TO CHANGE AM'r' or ITEM:::; fi TO 9"; 
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;;::-::::4c; IF F~:="liO" THEN :.:::160 
.:: :::5(i IF F$=" 3TOP" TH Hi :::: 1 ·:.it1 
;:;·:::6(i IF R$= 11 EJJD 11 THE:ti 3l9~::1 

;::.::?ti LET 1-::!$= 11 1"10 11 

;:::::;::;::(1 PF.'.Hff "l·iHICH ITEMS"; 
E::::90 MAT IMPUT Z 
;::·:::95REM :.;i:;.;.::i:i; tiO CHfltlGE:S •~ 

;:;:~·::i00 IF f"·iUM(:=<l=O lHEJi 3~:'..11(1 
;:::910 LET 02=MUM ( '.=< J 
2915REM •• INDICATORS •• 
2920 LET Z1=Z2=0 
;::9::::0 F'RHff "L·JHFIT 1=1F.:E THE t·IEH 1..JALUP:;"; 
2940 MAT INPUT K 
~=~·~145REM :,;.::i:i; no CHFINGES *-*-
2950 IF NUMCXl=0 THEN J060 
2960 FOR I=1 TO Q2 
2970 LETACZCIJJ=KCIJ 
2980 IF Z(IJ=0 THEN 3030 
2990 IF ZCIJ=6 THEN 3010 
·-:i.-1i.-M GO TO 304(1 
::::005REM CHANGE H-1 A C6:i MAY F£G!UIRE OTHEP CHAt1GP:: 
::::12110 LET Z1=1 
302(1 GO TO 3(140 
3025REM C~~NGE IN AC0) MAY REQUIRE OTHER CHANGES 
::.:0::::~3 LET ZE'.=1 
:3040 NDff I 
3050 GO TO :::aa::::(1 
::::060 PRIMT "r-10 CHAt-K;E::; MADE" 
::::070 GO TO 3150 
30:::o IF Zi:.'.<>1 THEt·I 314(1 
3090 IF Z1=1 THEN 3130 
3 1 Of1 PF.'. I NT 
311('! PRINT II ITEM 6 11

; 

:;:: 120 IMPUT A (6) 

3l40 IF Z1=1 THEN 890 
3150 GO TO 960 

3 1 ?O LET 0$= II MO II 
3 1 :::o GO TO 9~0 
3 1 9(1 ::;TOP 
::::E:00 REM YEAR B'r' \'EAF.'. EAF.:t·1 H1GS :~:, Ii HJ::;; 
3210 FOR J=T1 TO T2 
3220 LET YCJJ=YCJ-1)*f1+Gl 
323~.) LET G (._!)=Ci 

3240 LET XCJl=Y(J)~D 
:~:;::~51a t·iE:=O::T .J 
·;:;:'.t.!21 F.'.ETUP.M 
3~?~7121REM 
3280 REM STR LINE ADJ. IN GROWTH 
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3290 LET K1=CG-G2J/(E-T2l 
3300 FOR J=T2+1 TO E 
:;::;: 1121 LET 1~~=G-K 1 
3320 LET YCJJ=YCJ-1J•(1+Gl 
:3 ;::31~1 LET ::-:; C ._I) =')" C ._I) *-fl 
";:::::4('.I LET G (._IJ =Ci 
::.:::.:50 NE::<T ._I 

3360 LET G=GCJJ=G2 
3370 IF N=9999 THEN 2200 
·;:3:::c1 GOTO ;:;:0;~(1 

3390F.'.EM 
::;;:.41~K1 REM FAST f!IL..I. 
34 H?.I LET K:3=0 
3420 FOR K=T2+1 TO E 
3430 LET K3 = K3+CK-T2l 
J44t1 ~iD::T K 
3450 LET K1=G-f.:i;:'. 
::·::i::J.t::.1~1 FClf~~ .J=·r;:~+ 1 .,-·c:i E: 
3 4 7~) LET KE~=E -J+ 1 
3480 LET G=G-K1*-CK2/K3) 
3490 LET YCJl=YCJ-1J~(1+G) 
3500 LET XCJ)=YCJJ*D 
·;:~i 10 LET G ( J) ~-=G 
3520 1-IC<T ._I 

3530 LET G=GCJJ=G2 
3540 IF N=9999 THEN 2200 
:?.:550 GOTO c'.020 
::::56(1F£M 
3570 REM SLC~ ADJ. 
35:;::c1 LET K:?.:=O 
::::59(1 FOR K=Tc'.+ 1 TO E 
3600 LET K3 = K3+CK-T2J 
361(1 NE::<T !< 
3620 LET K1=G-G2 
3630 FOR J=T2 +1 TO E 
::::t.40 LET K;:: = J-T2 
3650 LET G=G-K1•CK2/K3l 
~bbU LET YCJJ=YCJ-1J•(1+G) 
3670 LET XCJl=YCJl~D 
36B(1 LET G C.JJ =G 
3 6 9(1 t·1E>ff J 
3700 LET G=G(JJ=G2 
3710 IF N=9999 THEN 220(1 
3720 GOTO c'.(120 
3 7:;:121F£M 
3740 F.'.EM 1.JALUE OF LotK; TEF.'.M GF.'.(IL.ffH PATE 
3750 LET XCT2J=XCT2l+CXCT2J~{1+AC7))/(AC4l-AC7lll 
::::-?60 PETUF'.M 
377(1F.'.EM 
3 7SO F.:EM t)ALUE OF TEF'.M I t"iAL P /[ PAT I Ct 
3790 LET XCT2J=XCT2l+AC8J•Y{T2l 
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::.::::2(i F.:EM At·JHUAL I MTF'. 1. IALUES 
3830 FOR J=1 TO T2 
3840 LETUCJJ = 0 
:;::::51~1 FCtF.: I = v_l TCi TE'. 
3860 LET U(J)=UCJl+Xfl)/f1+R(IlJ~CI-J+1) 
:;::::?f1 t·iE>=:T I 
·:!!::~:=~~3 t·iE>::T ._I 

3::::90 PETURM 
39~:::1t:1F.:EM 
3910 DATA 1 
3920 DATA 302,6.85,7,.16,.4 
3930 DATA 1,.05,30,1973 
::.:940 EMD 
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EXAMPLES 

Example #1 

In the example shown below the user has answered 11 YES 11 to the program's query 
"Do You Want Instructions for Supplying Data?". The user's response to item 0 
indicates that an intrinsic value is to be calculated. Data has been supplied 
for items 1 thru 5 and item 6, which gives the user a choice between forecast
ing long-term growth rates or future price/earnings ratios has been answered 
by his selection of the former. The growth rate is then supplied for item 7 
and the current year is entered in response to item 9; item 8 is not used due 
to the selection of long-term growth rate in item 6. 

Now the user must supply estimates of the growth rate in earnings per share, 
the duration of that rate (yrs.), the dividend payout ratio for those years, 
the discount rate for those years, the type of adjustment to the next growth 
rate, the duration of the adjustment period (yrs.), the dividend payout ra
tio for the adjustment period, and the discount rate for the adjustment pe
riod. Note: If you wish to shift from one growth rate to another without any 
period in between, then show the duration of the adjustment period as a 0. 

In this example the user has forecast a growth rate in earnings per share of 
25% a year for 10 years (1974-1983) with a dividend payout of 35% and a dis
count rate of 20%, followed by a Slow adjustment over a 5 year (1984-1988) 
period using the same dividend payout ratio and discount rate. The user then 
forecast a second set of estimates, predicting a 22% rate of growth for 5 
years (1989-1993) with a dividend payout of 40% and a discount rate of 18%, 
followed once again by a Slow adjustment for a 2 year (1994-1995) period and 
the same dividend payout of 40% and discount rate of 18%. As no further data 
has been supplied by the user the rates beginning in 1996 will be the same 
as those previously entered in items 4, 5, and 7. 

The output of this program summarizes some of the data supplied and prints 
out the intrinsic value of the stock. The user also has the option of hav
ing the computer print out a table of values in future years. Finally, the 
computer will offer the user a chance to change the data in any of the items 
0 thru 9 and/or to modify or substitute data in the growth forecasts. A mod
ified set of forecasts appears after the values in future years listing. 
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F'UI I 1 

DU ';'OU 1 .. 1f:n IT I 11::n F'UCT I 011:::; F'OF' :::;i IF'F'L \'I l IC ilffffl ·, "r'E .::: 
[I ·ITE:F: TH[ I 1 ·IF'f'IF'l'IHT I un f'j::.:; CHI.. L ETI FfJF' 

T!CI '/1.·11.1 i.·IFlt"fT T 0 IILTL:F't'l HIE l 1 rn:;:· I\ 1:::; Jc u1:·1L UF If !I 1:::;1.1FF' !! I " ·.1 CIF' Tl-ii 
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\'OU l·i I LL i-i(JI·! t:r::: rr:·;j.: F :u Ti'! F (!F'F'C1={=;T H 
THL Lii l!?flT J Cl! I UF THHT I i·I 'i'F 1::n:;:.:::;, 
F'C1r;:• "'T''!-IF"'.~;F' '·/Fl·H~~'.''.::;, :n I rr ~?flTF f'iF" 
i:.~n:).JiJ 1::;Tl1E,J-tl"' F't~~:Clf':! "Tl·l J '.:-; 'TCJ ·r~"it: 1···iE~::<T" C!F1 CiJ.:.IT!~·I f?r~rTF' r CH·;:: 
'.:;TF'i:\ICi\11 L.HIE: f{[1J\J'=:Tl·H::1n, "?" FOF' nlHi n::;" FOF> .1.1\.•.\ ii :I •. !" 

THF DURHT I (II"! OF ·r HE flD .. HY;Tl!Fi IT I r.·1ri I Ii • , Tl IF U I I.! 1. 
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'.:::rrc: IF I c: CPOl . .fT H PHTI :::; \'OU CHF'F' TO, T'i 'F'[ H Ci fii HI H 
CARRIAGE RETURN. . . . . . . . . 
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Example #2 

In this second example the user has called for a calculation of the required 
duration of a forecasted growth rate in order to make the intrinsic value the 
same as the current price, accordingly the user has changed the response to 
item 0 to a 2. In addition the user has changed item 4 to 15% and item 5 to 
50%, all other forecasted data remains the same as that shown in example #1. 

The results of this calculation mean that in order for the intrinsic value 
to equal the current market price, the growth rate predicted in the first 
forecast must continue until 1991 and the long-term growth rate thereafter. 
In the case of the second growth forecast the rate must continue until 1989 
in order to make the intrinsic value equal to the market price. 

F f)F' ';'[!~:n:.,·'.=.:; t::[I ;i I: ·il·i I 1·1c I l I Tl IF: '(!'.}·!!'.;:· Pl? I! ITE D !JUT T:[L.Cl~·.I, i:.:lnT F: THE 
r::i::n~::! It 1···11/::; CiF'Cll·ITH j.>~::1TE. I :::y::; n r1LC T l"lm .. I , TH[ r1t IF'.HT I 01 I IJF THI:: 
1.:iF'ClldTH i:;::nTF' I 11 \'[flF''.::;, TH\'.' TJ I l.J I DElfD F'i=:i\'CJIJT F'HT I I) F·r:n:,,· TllF 
';'[i::n~:'::;, THE. Tl I '.:.cou1rr :~:.FIT[ Fi"JF' T! !['.:;:;[ \'[1=:1i::::::;. TH[ T\'F'E: or HTL.J. , 
rHE TIUF'.Hl I Ori OF" THE (~ffi JU'.::;Ti'IE] IT I 1· 1 'r'CHF''.:'.;, n1 ID TH[ [1 JI) I DD·ID 
i='H\'OUT F'.FIT I Ci HI ID Tl I ·::;CUUi rr r:'1:nc FCIF' Tll I'.:'.; H:U _l!y::;Tl·!EJ IT I OD. 

F'F:' I CE: 
E:1::1Pi I I I K/'.:; 6. ::~:r~:, 
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''1 ·;:.···, 

1 1:1 I (' 

LIU '/OU i·IH!·rr TCI CHHI ICE f-:11 I\' CIF J TFT·1·:::; !,:'! TCI ·::, ·;"r'F:::; 
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!·~Hrn FIF'E THE. 1 IEJ I u1::11 •. ui:::::; ·,:." j i:::;' " ~:; 
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Example #3 

In the third example the user has changed his response to item 0 back to a 
1 (intrinsic value calculation) and has changed his response to item 6 to 
call for a forecast of a price/earnings ratio. Item 7 is not used and a ra
tio forecast of 30 is entered in response to the initial use of item 8. As 
the growth forecast extends to 2013 the price/earnings ratio will be appli
ed as of 2013. The print out shows the intrinsic value and the actual fore
casted price in 2013, based on the ratio and the earnings growth projections. 
Note: As no succeeding growth rate was used in this particular problem, no 
adjustment to the next rate was specified. 

Next, the user changes the ratio forecast in item 8 to 25, provides a new 
set of growth forecasts and obtains a new print out of the intrinsic value 
and price as of the year 1993. Finally the user changes item 0 to call for 
a calculation of the price/earnings ratio required to make the intrinsic 
value equal to the current market price. 

FF' I 
EflF:'!' i l r IC'.:,:; 
F'/F F:'fff I Cl 

31z1,::1 

t'.1 J: ::;::::; 

.:j 1:.~ IJ i.":1 1
:) 

38 AND PRICF IS 

DO '/UU !·l:::111T TO C:il1::1r1cc :::1ifi' CIF" ITFll':; 0 TC! ·~:; ·-::"y'[•:;; 
!·IHI CH l T[!"t:; ·; .. ::: 
~·IH1=n f:iVi: T!·!E 1·11:i·I ur11.ur:~; 

1. ;~I(' ~:1 ·? a ;;::~ , ~=f , c ~:; !! 11 1 1::~ 5 ·.:·::: !! ~::! ~ u ~:; , a J. ;:.::; 
J. 1~!:::;t::j- ? a r::1 ~ l 1J, n '.~-:; ~ 11 1 '.~I 
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I!CI \'Cll_I i·IHi IT TCl I HC:li li:,;F fli IY !i/" IT°Fl'.Y:; ;;1 Ti"I ':I 

l·IHTCH IlTl"I';::; ~·1,1 
!·llWIT HF'.F TH[ I !FJI !JfiL.UF::::; 

l ':)"? 1:,i. -~·1 u l ;::'.: :i i:~:;, II 1:::;, n L ::::1, ,.o:•:, r,::;, u i:::;, u J t:::; 
l ':)i~!~!• .. :,I U l i:::;, '.~::;, 11 :=; ~ II :1 1~:; 

Exampl.e #4 

··:•I 
n ! ..l 

Example #4 uses the data from the last example and shifts the response to 
item 0 back to a 1 to generate a table of future values utilizing the price/ 
earnings ratio calculated in the previous example. 

DC! \'UU ~·.Wil IT TO C! 1m ICE. nt I\' CIF I TEl'I':::; Cl TO .::, 
1·.IH I C:H I TEl'i'.:; ~:01~'1 

1 .. 1Hi=1T i:lp[ THF: l·IFJI 1 •.• WILi.I['.;::; ?l 

ITE:!"i 6 
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l 1) "? i:.!. ? " l :::: , 1.-::; , Ii ::; :1 12 j !:::1 , ~~::: !1 ~=::, , ll 
1
:::; , ll l 1

:::; 

J. ') :::: i:.1. '? a 1 ~:I , :~:I , 11 ~~:j , u :I ~:::! 

r-::i 1~:~ I C:: E'..: c~~: i:J 1.:'.'. 

L1::11?1·1 I l .. IC;::,;; (.. :::'.:':::; 
F' kf :1T 1 C1 4·'1 • 0·:::1 

I i·ITF' I It:: I 1.: UHLJJ[ .I. • ·:,1:::. 

FUR YEAR 1988 F0RECAS1Fn P 

l l:~!o?i:.1• 

i 9?i:::; 
i ·::1-;::i,:·:. 
11::1"?'"? 
1 ·:~·?;:: 
1 t~1'?1::1 

l =:.1:::::'.; 
J. r::1::;:t;, 
t ·~1:::7' 

F HG:'.t I I I IC::;:; 
F'[F' :=.:;HF:1i:;::E: 

..; •'""1 r.::·-.., 
J,._:::=i ·.,If 

16.01 

;:'.'.;:'. a l 1~1 

;:::'.::;a '~~11;1 

61.4 
'?I;) a f1 1 

1.:iF'O~·ITH 
F::HTE 

. l :::: 

ll 1 !~:1 
a :!, ~'.1 
• ii:::; 
. l ':::, 
• 1 ~::, 
• 1 '::, 

:"~::;::I a 1::. 
:·::: l a .,:::'.~'.; 

~~: ~'.:! -= 11~:. 
1:'.'. 1'.;~I 11 lj :~:: 

;::·1:1 a ;:::~ 1=l 

;~:~ ~:=112 :::: l 
;'.:'.'.'.:::,a ,:~:7 

;~·.~~a •::1i:1. 
;~'.'. 1~1. ll ~; 

DO '/OU l•.lfltfr TO CHr:it·IC[ i=11··1Y or I TE't'I:::: l~'I TO 9 ?Fl!II 
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?·,:::1;::1. 1:)t'., 
:::::;~:'. ?' • :::, 1 

l l 1::1 :::: • ;::'. :::: 

j :;: ~:'.f 1::1. a :::: l 
t t::'.;,31 • ::.:"~! 
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Example #5 

In the previous examples the user had originally responded "YES" to the ini
tial question "Do You Want Instructions for Supplying Data?". This example 
demonstrates the rapid input of data when the first question is answered by 
a "NO". 

TlCl '/Cl!J !:.i1=1 il"" T!·! 1.::;T)·~~'.l..iC"l'"J F'f.''!F' ·::;t,lF1F1L. 1

"j
1 }!"·!(; n1=·1"Tri "?l··l!J 

EJ·il .. F.F-~1 I ·rF· l1
::; C:i "Tl·lF~fJl ... lC:;~--1 i:::, 1·:~n i'[l I <) -·~·1 ·1 ~ , :-:~.a ::··:~::;, ·~~:i ~ :t '!. j:-1, :l ,:l := t '.i 1 i:.f?·':.; 

ITEli ~:· 

t !~·:1 ?~'I '?A , :t j:.:i, ;i ,.::;::::! '.' :t J ,:::,, ·-:·i ~ t::;, II ·.~;;:::} ~ :l t j::I 

l ? a , ::; :t 11 :::j, , a j 1~~; , .::: , ;:-: ~ :t ::·j. : u 11:::1 

1. ')1:}1::1 '?!::') 

E~f!Fl·I l l · l(i~:::; 
1=· ernxu 

,~::1::· 

:ti;!_! 
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Example #6 

This example shows an alternate form of input utilizing DATA lines for entry. 
All data listed is presently in the program and the user may overlay it with 
his own data. 

F'E:fifl'r' 
=~:LI ::;T ::·:,11 :,}--· :;::·:)J!::'I 

3920 DAlA ~02,~.s5,7,.16,.4 
3930 nATA 1,.05, ,1973 

l 1::1 ?11~1- :·' a , l r1 , 0 :~. , ~ j_ 1:;i , ·:::: , ~:1 , 12 i:.j. , 0 l 1:;, 
l ':)!::!'=~l "?a i:'.£:.'. !i '.:; !! 11 

1~· !! a 1 t'.:1, ~~:!I ~='. !i ;i :::j" !i :i 1. (1 
l 1:~1·jf:1 "?!;::! 

F'RICE 
t:1=1Rt·1 I t··IG::; 
P/E r-;;1::n· I 0 

LONG TERM GROWTH RATE .05 

DO YOU WANT TO CHANGE ANY OF ITEMS 0 TO 9 ?NO 

l'Y?4 ?EJID 
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DCI ';\JU l'IHilT TCi ClirlllCiE r·n·ri' f!F TT!'..!•!'::; !:'I TT! ·::i ·~:·\TC; 

l,IH I CH l TCl·i'.::; ·~:·1,'1 

i·iHffl HF'E THE I iF .l.·I l!Hli IF··::; ,:.,: 

JTEl·I 1', 

ITE}I ? 

·~1 ··i 
: J. 

'?a!:::!::::; 

l :~1··?,::1 ? a E'.i:;, l i?i, ti 
1
:::;, ;I J. :~::;, ~::, 1:'.i, 11 r.:_'.;, = l ~:; 

1. 1::1:~::1:;1 ? a ;::;~;::I 

DCI ':'CIU 1 .. 1f:Jtn 1 (I CHHtlCi[ r11 I\' er: I TF'."l'I:~; 1,::1 Tn 9 ~>\T.'.::: 

l,!H I C!I I TETI':~; ?Ci, 1':, 
l•IHHT CiF'[ THF llEl,I 1.x:1UJE.·::; ~>t,? 

I i-·E:i·,··1 :::: ·?·~:C:i 

1 ':) ?' i:'.j. ·? ii ;: l i;::j !I si i~:; , a i i::J. , :·;: , t~:; , 
0 

i::~j , u J i:::; 
1. ~:.1:::: 1::) -~:·: 11 ~~:: , l Cl , D ~'.i , :1 l 1::5 , :.::: :. 1:~ , u ::::i , 1l :i i:~:; 

i:'.'. ~~i !] t::!. .··;·, a :::; , l i/I , :1 i:.'.:; , i1 1 1:-:; 
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SWITCH: 
DESCRIPTION 

Switch computes the effects of a Bond switch. A bond switch is when an in
vestor sells a bond and purchases another. The reason an investor may do 
this is because he expects that a change in the yield will make the switch 
financially advantageous. 

USERS 

Persons or companies who invest in Bonds will find this program may save 
considerable money on some of their transactions 

INSTRUCTIONS 

The data may be entered in data statements before program execution or it 
may be entered during execution through program prompting. The program 
should be listed for a complete set of instructions detailing data entry 
and format. 

LIMITATIONS 

Line 4140 contains a ON GOTO statement and line 4560 contains an ABS( ) 
statement. Program line"'S"TllO to 1160 contain sample data and should be re
moved before running the program. The source code for Switch will require 
20K Bytes of memory for storage. It will store and execute in 25K Bytes of 
memory space. 
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2GREM THIS BASIC PROGRAM S TO CALCULATE AND ANALYZE THE 
1::.':iREM UTECT OF H BOND :::;~,~ TCH 

27REM ~~~••••~••••••~•~••••••••••••••••••••••• 
:=:6PEH TYPE "RUti" TO l_l'.::;L D!=JTA HiPUr:; AF£ DESCRIBED Hi 

1 lCiREM DE.SCPIPTIOt! OF UAPIABLC:; rr·i DATFI 
i 1.::·oF.:EM c i ' c;::: Fit·lt··IUAL COUPOM ON OLD AND t~BI T:otf[1'.::; 
i :3~:1F.EM Bi : BOOK Uf=tLUE OLD Bot·m 
i 40F.:EM Pi , PE:'.: PR I CE OLD AND r·iD·! BONDS 
l ':;(iF.'.EM Mi; M::::, ME:; M4: i•if!TURITIE:::; OLD AND t1H~ BOND:::; H·i \'EARS AND MOt·iTH'.::; 
160REM R1,R2: REDEMPTION PRICE OLD AND NEW BONDS 
170REM T1,T2: TAX RATE ON THE INTEREST OF OLD AND NEW BONDS 
180REM s1,s2: TERMINAL DATE IN YEARS AND MONTHS HENCE 
190REM y3,y4: ESTIMATED YIELD ON OLD AND NEW BONDS AT TERMINAL DATE 
c'OOPEM T3, T5: CAPITAL LO:::s F.:ATE Mm·~ At·m AT TERMHiAL DATE 
210REM T4,T6: CAPITAL GAIN RATE NOW AND AT TERMINAL DATE 
;::20PEM D3, D4: CAPITF!L GAHi PATE AT MATUPIT\' OF OLD AMD MD<! Botm 
c'.3(1F.EM \'9: AFTEP TA::-:; PEHlUESTMHff F.'.ATE FOP COUF'Ott::; 
c'.4tiPEM 
c::si:1 F'P I r·ff "DO ··:·ou L·JF1tff r tt:;rpucr I OMS FOP '.::;uPPLY I t·iG DfHA" ; 
E'. 60 I t·1PUT fl$ 
1::"?0 IF A$==" DATA" THEli 10;:'.'.0 
c::e0 IF A$="t·10" THEJI 910 
;:'.'30 PF.:Hff 
30ti PF.'Hff "Et"ffEP THE FOLLOl·~HiG ITEM:::; OF DFHfl" 
310 PPit·ff 
::2ti PRHff "ITEM 1";TABf12); "BOOK UALUE OF OLD BOMD"; THE: f 45); 
~:::::~~1 H1PUT Bi 
:~:4(1 PF.'.Hff 
J':i0 PPHff "ITEM ;:: 11

; TAB (le'.); "PF.:ICE OF OLD BOMD"; TAB (45); 
:::6(1 HiPUT Pi 
J?'ti PPHff 
::.::::0 PF.:Hff II ITEM :~:";TAB ( 12); "COUPOM Ot·i OLD BOtiD"; TF!B (45); 
390 INPUT Ci 
400 PPHff 
410 PF.'.HH "ITD't::; 4 g: '5"!11HB02J; "MATUPIT\' OLD BOMD IM ·i·p::;:;,t·1otffH::; 11 ;TAB(45:t; 
4c'.(i IMPUT Mi, t·B 
4 :-=: i::-1 PP I MT 
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44(i PPit"ff 
450 It·iPUT 
460 PPit·ff 
470 PP I HT 
:::j.!::ti It-IPUT 
490 PPHff 
50(i PP I t·ff 
'.:~ 10 IMPUT 
5;::0 PPH·ff 
'.:iJ(i PF.:Hff 
54(1 INPUT 
5'.:i0 PP I MT 
'.56(i PF.:IMT 
~i70 Ii .. iPUT 
5~::t1 PP I MT 
'.:i90 PP I MT 
60(i INPUT 
61(1 PPit·ff 
t.;:·o PPHff 
6::::0 IHPUT 
t14·li PF.:I t·ff 
650 PF.:It·ff 
f,E.t1 Il"1PUT 
67(! PF.: It-ff 
i:.::!ti PP I MT 
690 IMPUT 
700 PF.:IMT 
71 !~i PF.'.Hff 
7i:'.(i It·-JPUT 
7:~:t1 F'F.:Hff 
'?i:lti PPHff 
750 IMPUT 
?E.~J PP I MT 
77fi PF.:It·ff 
·7:::0 IMPUT 
7'3(1 PF.'.IMT 
:::(i(i PF-'.IMT 
:::: 1~1 I! .. iPUT 
:::2(i PPHff 
::::~:~] PP I MT 
:::40 IMPUT 
:::5~3 PPI~ff 
:::60 PP I MT 
:::?t1 IMPUT 
::::::0 PF.'.IMT 
::::·3l:i GO TO 
90(1 PF.'.It·ff 
9 i(i PP I MT 
920 PF.:IMT 
·~1:~:~1 INPUT 
940 PF.:It·ff 

Ii ITEM 6 I! ; Tf{f: ( i ;:::'.) ; II PF.'.OCEEI6 on PEDEMPT I OM OLD F.:Ot·m"; TF!B ( 45) ; 
Pi 

11 ITEM 7" ; TAB i: i 2 :i ; 11 TR:>:: PATE OM OLD i:m·m r nTEFEST PMr:; 11
; T1=rn i: 45 :i ; 

Ti 

"ITEM :::";TAB i: i2:t; 11 PF.:ICE OF nn.1 t:onn 11
; TAB t:45:t; 

P2 

11 ITEM 9 11 
; TAB i: i 2 :i ; "couPoN OM t·iEM Bot·m 11 ; TFrB i: 45 :i ; 

C;:'. 

11 ITEM::; 1t:1, 1i11; TABi: 12:i; nMATUPITY t·iEJ.J Bor·m- YF'.S, MOMTHS 11 ; TAB i:4s:i; 
M2,M4 

11 ITEM i 2 11 
; rm=: i: 12) ; 11 F'F.:ocEEDS on F.'.EDEMPT I OM t·iEH F.:ot·m" ; TF!:B i: 45 :i ; 

PE: 

" ITEM l 3 11 
; TAB 1.· 12) ; "TA:>=: PATE OM nEM Bot·m r r-nEPEST PMT·:;" ; TF1B ,. 45 :i ; 

"ITEM iE. 11
; TF!:B ( 12); "F'F.'.EUICT YIELD OLD BOMD TEPM. DATE"; TAB (4':i); 

"ITEM i 7"; TAB ( L:::); "F'PEDICT YIELD t·ff]·~ BOMD TEPM. DATE"; TAB 14':i); 

11 r TDt:; 1:::, 19 11 
; TAB i: 12) ; "CAP Lo::s, GA r t·1 PATE::; r--im.~"; TF1B r 45 :i ; 

TJ,T4 

" ITEM::; ;::(1, 21 11 ; TAB ( 12) ; II CAP LO~:;::;;, GA I t-i F.'ATES TERM. DATE II ; TAB ( 4 5) ; 
T5,T6 

11 ITEM E'.2 11 
; TF1B i: 1 ;:'. :i ; 11 CAP GA r M PFITE AT Mf!TUF.'. r TV OLD :i::oMn" ; TAt: i: 45 ·1 ; 

IL3 

"ITEM 23 11 ;TAF:i:12:i; 11 CAP GRIM PflTE fH t1ATUF.:IT\' HH.! t:OMI1 11 ;TAB(45J; 
D4 

"ITEM 24 11
; TAB ( 12); "RFTEF.'. TA>=: PEH11..JE'.::T F.:ATE COUPott:;"; THB (45); 

117(1 

II EHTEF.'. DfiTA ITEMS 1 THF.'.OUGH i :~:II 
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13':~[1 F'F~ I r· .. tT 11 tJ·11·rF~ IJAl-A r TEt·1~:; 14 THF.:CHJC:il-1 C'.4 11 

·::.160 PPJMT 

·:<~O GO TO 1170 
l 1Z1tiOF.:EM 
1CJ1 ~:1REM I!f!T!4 ON OLl! t.:mm 
1020 READ B1,p1,c1,M1,M3,R1,T1 
112130F.:EM 
1 (i40PEM DFiTA on nn~ BOt·m 
1050 READ P2,C2,M2,M4,R2,T2 
1 ~:16!aF.:EM 
1070 READ s1,s2,y3,y4 
1080 READ T3,T4,T5,T6 
1090 FE.AD D3,D4 
1 1 (1(1 PEAD \"3 
1110 DATA 90.375,91,2.75,2,s,100,.48 
l 120 DATA 
11 ;::o DATA 
1 14(1 "DFiTA 
1150 DATA 

2!' fi, a [15!' a (ii:.t5 
.··,c::- -:C" .-.c:· . 1:.... 

i:: C .. ·-'' a ::: .. _.:;. • C.··-i ,_ • C.--t 

1160 DATA • 03 
11 '?0FTM ::£MI-F1t··lt-!UAL COUPOM 
1180 DIM AC50J,L(50,50) 
1190 LET Cl = Ci.•·;::;: 
1 c:·eo LET CC.'. = C;'.:>"2 
1 c'.1 !21 FTf'1 
12c'.li PEf'l \'IELD on OLD Bot·m 
1230 PEn 
1 c' 35PEM '.:;EJ1 I -At-iNUAL COUPOt-!S TO MAT UP I Tr' OLD BOND 
1240 LET M=M1•2+M3/6 
12::K1 LET !'°17 == 0 
1260 LET M8 = INTCMl-1 
1c'.65F:EM FPACTiot·1 OF PEPIOD UMTIL t·iE)ff COUPOt·-J 
1270 LET M9=M-INTCMJ 
1E'.:::o LET C = Cl 
1 c'.8~iPEM MAPKET 1..Jf!LUE OLD BOND 
1290 LET U1=P1+C1•C1-M9l 
1295REM MARKET UALUE AT MATURITY 
l 3~:10 LET UE'.=F.: 1+C1 
1:~:1 ~3 GO'.:;IJB 453(1 
1315REM YIELD TO MATUPITY 
1320 LET Q1=2•CEXPCYl-1J 
1 ·::30 F.'.El"l 
1340 REf'1 AFTER TAX YIELD ON OLD BOND 
l :350 F.'.Ef'1 
1355REM I::; BOMD ~:;ELLINC AT A PREMIUM 
1360 IF B1<100 THEN 1390 
1365PEM PER PERIOD AMORTIZATIOH 
1370 LET D1=CB1-100)/INTCM+1J 
1 ::::::~3 GO TO 140(i 
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1 :;::90 L.t:T Di =0 
1 ::.:95REM FtFTER TF1:=< AND f!MORT IZATIOt·~ COUPOt"I 
1400 LET C3=C1-(C1-D1l*T1 
1405REM .Bom::: Ufil .. U[ 1=n MATUPITY 
1410 LET B9=B1-D1•CINT(M+1J) 
141 SREM TA::-:: '.;'.:fjl.) I t·1c::: OM CAPITAL. LO:::s 
1420 LET G5=D3•fR1-B9) 
1430 LET C=C::: 
1435REM AFTER TAX UAUJE AT PRESENT 
1440 LET U1=P1+C1*C1-M9l*C1-T1J 
1445REM AFTER TAX UALUE AT MATURITY 
1450 LET UC.'.=F.'. l -G5+C3 
1460 Go:::UB 4530 
146::iREM FIFTH:: TA::< \'IEL.D TO MFffUF.'.ITY 
1470 LET Q3=2•CEXPCYl-1) 
l 4:'.::0 F£M 
1490 REM AFTER TAX YIELD ON REPURCHASED OLD BOND 
1:;00 REM 
1 :;05F::EM J::; BOND '.:;EL.LUK; fff A PREMIUM 
1510 IF P1<100 THEN 1540 
1'::~15REM PEP PER I OD AMO RT I ZAT I Ot·i 
1520 LET D5=CP1-100)/INTCM+1J 
1 ':i:;:o CiO TO 15:5(; 
1 54~:1 LET D5=(i 
1 ::;45PEM 
1 ':i50 LET 
1 ':i55F.:EJ1 

AFTEP TFl>=: F!l·m FlMOF-ff I ZAT I ON COUPot I 

l '.56(1 LET 
1 ::;65REM 
157li LET 
1 '.575REM 
15:3(1 LET 

C5=C1- f C 1--n;:;) *T1 
BOOK l)f!LUE FIT MATUPITY 
B9=P1-D5•CINTIM+1JJ 
TA>=: '.:;AUHiG'.:. Ot·i CAPITAL LC6S 
C7=D::::;.;i: C P 1-B9) 
flFTEF.'. TA>=: Fit·m AMOPT I ZAT I on COUPot·1 
C=C5 

1 ":i:::SREM AFTEP T!=i>=: MAPKET l..JF!LUE PPESHff 
1590 LET U1=P1+C1•C1-M9l*C1-T1J 
1 ':i95PEM AFTEP Tfl::< l)AL.UE AT MATUPI TY 
16ti0 LET U2=R1-G7+C5 
161 t.1 e.;o:::UB 4530 
1615REM AFTER TR>=: YI ELD TO MATUP I TY 
1620 LET Q5=2•CEXPCYJ-1J 

YIELD ON NEW BOND 
1630 PEM 
1640 REM 
1650 F.'.EM 
1655REM 
1660 LET 
167(1 LET 
167:iPEM 
11:.:::0 LET 
16:'.::5F£M 
1690 LET 
l695REM 
1700 LET 

::;;EM I -AnNUAL COUPOtt:: TO MATUP I Tr' nn~ Bot·m 

t·17 = (; 
:::EM I -Ar-if·iUAL. COl_IPOtt:; TC1 MATUF.'. IT\' LESS FI MFIL COUPOl'i 
M:::= I t'ff CM J -· l 

FRACT I Ot··I OF PEF.'. I OD TO NE:=<T COUPOM 
1"19=M-INTCMJ 
SEMI-ANNUAL COUPON 
C=C2 
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:i ~"\2i5F'.EM PPC:Etff r·!APKET UALUE 
1710 LET u 1 =Pc'+Cc:·:.:.~ f i -r·19) 
l 715REM MARKET '· !f1LU[ AT MATURI TY 
1720 LET U2=R2+C2 
1 co::;ut: 45:::=:0 
1735REJ1 '/IELD TO i·lf!TURIT\' NEU Botrn 
1740 LET Q2=2•CEXPCY)-1) 
175(1 F'.Ef'l 
1760 REf'l AFTER TAX YIELD ON NEW BOND 
i 770 f?Ef'l 
1 ~7':TEM I::; riH.l :t:cr·m ·:;ELL HK;; AT A PPFM I UM 
1780 IF P2<100 THEN 1810 
1785REM AMORTIZATION OF PREMIUM PER PERIOD 
1790 LET D2=(P2-100J/INTCM+1l 

1 ::: 1 !~i LET D2 = ti 
1 ::: i 5F.EM AF TEP Tff< Film AMORT I ZAT I ()t·i COUPOt·i 
1820 LET C4=C2-CC2-D2J~T2 
1825REM BOOK UALUE AT MATURITY 
1 ::::30 LET B9=PE'.-D;:::i::-: ( I t-!T f M+ i ) J 

t::::40 LET G6=D4~ C F.'.2--·t:·::i:t 
1:::45PEM AFTER ri=i:::: F1t·m f!MORTIZATIOt··I COUPOt·I 

1 :::55REM AFTER TA>:'. MARKET UALUE PPESEt-ff 
1860 LET Ui=P2+C2*C1-M9l*C1-T2J 
1 ::;::65PEM AFTEP TA>=: MAPKET 1.JALUE AT MflTUP IT\' 
1870 LET U2=R2-G6+C4 

AFTEP n::;:-:; \'IELD TC! MATURITY t·iHI BOMD 
1890 LET Q4=2~(EXPCYJ-1l 
19i2i0 PPHH "TABLE OF YIELD'.::; mm TEHHMAL 1 .. tf1LU[::; fiT TEPM. DATE T/PE: II 

1 91 0 FF.'. I MT " 
1 920 PR I !-ff " 
1 '330 PRHff " 
1 ·~141?. PRINT II 

PRINT " 
PRINT 

~~1-FOF' NO TABLES" 
1-FOP SEtiSITIUIT\' OF YIELD AND TERMINAL UALUES 
c'.·-FOP '.:;Ett::;ITIUIT\' TO YIELD ·:;PREAD" 
3--FOR ::;ENSI Til..JIT'r' TO 'r'I ELD'.:: 11 

4-FOP YIELDS flND TEF.J·1HiAL IJALUES AT \'OUR TERM. DflTE 11 1 ·;1so 
l 96ti 
1 1

:.
17li PF: Hff 11 l•.!H I CH TABLE DO '/OU ~·~AMT II ; 

19:::0 HiPUT Z 
1 ·~9~7i PR I MT 
C'.0[11-] L_ET ~=~~E'.='/:~: 

c'.010 LET Vi=\'4 
c'.020 LET Z1=0 
2030 ON Z+i GO TO 5190,2100,2140,2270,2390 
C'. t1~=;0 ~:EPi ~<, Z 1 ~:~EF:l..JE A~:~ C:CUJt·iTEF.~~=; TC! :::~ET tJF' ~:=;Et·i~::: IT Ii..) I 'T'l t:1ATF.~ IC: IE~:.; 

2095REM LOOP USED TO GENERATE TIME SENSITIUITIES 
2100 FOF: S=i TO S1*2+S2/6+2 
2110 LET Zl=Z1+1 
2120 LET A(Zil=S/2 
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2140 LET Y6=Y4-Y3 
E' 15C1 FF.'. I f·ff "DE::; I C;t·!ATF.: PANGE OF SPPEAD ( f"iEJ·l :Bot m YI ELD-OLD HOHD '/I ELD AT" 
.::· 160 PP I r-n "TEPM I nAL DATE :i I nPuT HIGH SP PEAD, Lrn·~ ~::::PF.:EAD mm I r-1cPEMEtn" 

2180 INPUT z4,z5,zs 
2190 LET Z4=Z4/10000 
2E~Ci0 LET Z5=Z5/ i OOliti 
2210 LET Z6=Z6/10000 
E'.;:'.2[i FCiF~ t<l=1"(.3+Z4· 1·ci \'.'.:~+Z5 ~~;TEFf ZE: 
2230 LET Z1=Z1+1 
2240 LET A(Z1J=(K1-Y3J~10000 

C'.C:E:(i CiCI ~rc1 2:;:'3(1 
c'.c~70 PPH-ff "DE::;ICMRTE F.'.F!t·KE OF OLD Brn·m YIELD~:; f:T TEF.'.MHiAL DATE." 
;:·;::'.:::0 F'PHff II HlPUT HIGH YIELD, LOt·~ YIELD f!MD H1CF.'EMEt-ff DE~:;IFED, II; 
~:::·.c:::::5 PPHff " FOP E:=<AMF'LD II 

;:'. C.'. f3(i F1F.~ I r·iT I! D (ifi !I a f.~i~i !I a (!~?:12 D H 

2300 INPUT z4,z5,z6 
2310 LET Y6=Y4-Y3 
C::::::2c1F.EM 
C::::::3Ci FOF.'. Vc'.=-Z5 TO :?4 :=.;TEP Z6 
;:::;:4c1 LET Ki =!-:2+\'6 
2350 LET Z1=Z1+1 
L:::::::t:.0 LET f! (21) =K2 

;:::::~::::~] i~(i TI] ~::4[10 

C' ::::::::5PEM TI ME. TO ·::;ALE DflTE 
.::::::::90 LET ::;=::::;i :i:i:;:::+:::2 .. -··t:, 
C.:395~'.EM TIME TO MATURITY IM HALF' \'Et=!RS 

C.'.405REM ACCRUED COUPOt·1 flT PPE::;Et·ff 
2410 LET A1=C1~C1-CM-INTCMJ)) 
c'.42Ci LET N4=Hff f M-::::;:i 
c'4c'.5F.'.EM TIME FF.:OM PPOPO:::;Eil ::;ALE DATE TO THE t·iE:=<T COUPOtf 
2430 LET N5=M-S-H4 
2435REM SEMI-ANHUAL COUPON 
c~440 LET C=Ci 
c'.445REM ::;EM I -AHt·iUAL \'I ELD OLD BOt·m flT ::::;fiLE f!t=!TE 
c'.450 LET I =K2/c'. 
C.:455PEM PEDEMPTIOM PF.:ICE OLD Bot·rn 
c::46(i LET A=R l 
,::: 4 7ti GO::::;UB 436(i 
i::::4:::::o LET Fl3=A9 
;::490 LET P3 = P 
;:::495REM 
c'.500 LET 
;:·5(15REM 
c'.510 LET 

NUMBER OF PERIODS THAT AMORTIZATION 
C7=INTCMJ-INTCM-Sl 

BOOK UALUE OLD BOMD AT ::;flLE DATE 
B3=B 1-·D 1 :i:i:c7 

C.'.5C~~3 C~1] TCi 257~3 
c'.53(1 PRHff 
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;::':'i40 PPHff "PRICE OF ULD t:otm AT ::;:;ALE Df!T[",p::;-: 
;:·::;so PR I ~·ff "ACCFll[D T t!TEF.:E:::n 
;:·560 PF'.Hff "Born: llflJJE Fff ·::;ALE DATE !l 

i?~i9(i !?EM 
;::: '::! ·:.15F.EM 
26f.it1 LET 
;::· i;::. t1::iF.'.EM 
c'.610 LET 
c'.615REM 

SEMI-ANNUAL PERIODS TO MATURITY 
M=M 1 :¢:;::+1··1::=:.··6 

OLD I:Of"ID 

F!CCRUE:D COUPOH AT ppp:;:;Et-H 
A1=C1~f1-CM-INTCM))) 

tiUMf:EF'. OF COUPott:=; AFTEP ::=;FIL[ 
2620 LET N4=INT(M-Sl 
E:f.25REM TIME FROM PPOP1Y:£D ·::;ALE DATE: TO tlD<T COUPON 
;:::t.::::~:::1 LET t·1':i=M-::::;-ti4 
;:::6:35F.:EJ1 ·:;ttc: I-At·itiUFiL COUPOM 

2645REM ESTIMATED SEMI-ANNUAL '(IELD OLD BOND AT SALE DATE 
c't.:,5~~1 LET I=V2/c' 

REDEMPTION PRICE OLD BOND 

i:1 El 7~~i C:1C1~:;1Jt.: 4:3f1 ~~1 

~'.'.E1~:~(i L_ET A:3=Ff::i 
~::1 E1 '3Ci LET. F1::::=F' 
;::.;:::.9~:;PEM r·HJMBEF' OF PET I ODS THAT AMORT I ZF!T I ot·i UF6 TAKEti 
i'.:?f.iO LET C7=H-H n·n -HlT (!'i·-:::;:i 
c'705REM BOOK i)flLUE flT PPOPO:::;ED :::;ALE DfHE 

2710 LET BS=Pi-D5~C7 

;:'.-?.3Ci F·F.~ I t·iT' 
:::740 PPINT"PRICE OF F'.FPUPCHASED OLD :t:ot·m F!T ::;ALE DATE", P:::: 
c'.?50 PF.'. I NT u ACCRUED I t·ffEPEST 
c'760 PF'. HH" BOOV t)f!UJ[ AT '.'.:;ALE DATE 

c' r;::;o RE:t-1 DATF! on HEJi BOHD fH SALE DATE 
1:1 7 i?-(i F.~Et11 

2800 LET M=M2:¢:2+M4/6 

2810 LET A2=C2•C1-CM-IHTCMJJJ 
;::::: 15REM HUtlBE:P OF COUPOt-t::; AFTER :::;ALE. TO MFiTUP I TY 
2820 LET N4=INTCM-Sl 
;::·::::25F.:EM TIME FPCWI PPOPO:::;ED :::;ALE DATE TO t··ID::T COUPot·i 
;::·e::::f.1 LET t·J5=M-:::;-H4 
;:>:::35F.'.EM ::EM I -flNt·i!JfiL COUPOr·i 
;:·::;::40 LET C=C2 
2845REM ESTIMATED SEMI-ANNUAL YIELD AT SALE DATE 
;:::::so LET I =K 1 /2 
2855REM REDEMPTION PRICE NEW BOND 
;:=·::::6121 LET Fl=P2 
C'.:::7~~1 i~C1~:;1J:B 4:~:E.(i 
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;:::·::::;•35p[M r·!UMBEF.: OF F't:PIOD'.:; THAT AMOPTIZATIOt-1 ~·m'.:; TAKEM 
2900 LET C8=INTCMJ-JNTCM-S) 
E'.'~l(i5PEM I:oov l)HLUE OF NB·~ BOt·m RT '.'.:;ALE DATE 
2910 LET B4=P2-D2•C8 
C.'.'~1;'.:'.(i GO TO 29:::::0 
·ci '~! ~~:~1 F·r-? r r·iT 
;::;"=.:140 PPIMT "PP ICE OF t·in~ Botm AT ·~;ALE DATE", P4 
c:'950 PPH-ff "ACCF:'.UED HffEF.:EST ":. Fi4 
C."~'60 PPH-ff "BOO~:: 1.iALUE AT SALE DATE 
c:~::.17~1 F1 F.~ I riT 
~=:' =:,1 ~=~~) F:~EP1 

C."390 F.'.E!"l CAP CfU H Tm=: RT ·:;ALE CF" OLD BOtm HOH 
30~30 F.:E111 

JO;:'.(i LET 
3025F'.EM 
:;:iz1:3(i LET 

CAP I TF!I_ 1-::;A T t·-J !?FITE MO~~ 

T9=T4 
:;:~::150 CO'.:;UB 44:::;0 
::::055FTM CAP I TFiL Cri I ii OP LO'.:;:; riOM A/T 
3060 LET Ci=G 
3(170 PE111 
3080 PEl'1 CAP GfHt·! '.:::;F!LE FH SF!LE DATE OF OLD BOMD 
3(190 PE111 
JC195PEM PPICE OLD Bot·m AT :::ALE DATE 
J 10(1 LET P9=P3 
:::: 105F'.EM BOOK UAL.IJE OLD Bot·m AT '.::::ALE DATE 
::: 11 (i L"E·r F:t:.i=E~-3 

:::: 1 i5F.EM 
3120 LET 

3 l 30 LET 

CAPITAL. 
T::;=1·5 

CAPITF:L 
T'3t=·ri::, 

::.: 14(1 GO SUB 4450 

LO::;::; 

CAir·i 

PATE AT '.'.:;ALE DATE 

PATE AT ·:;ALE DATE 

::;: 145F:EM CAPITAL. C!=i I t·1 OF.: LO'.:S AT '.:;ALE DF!TE A/T 
J 150 LET C3=G 
3160 REM 
3 1 7~) REM CAP I TF!L CFI IM AT '.:;ALE DATE OF REPURCHA'.'.:;ED OLD BOMD 
::;: 1 ::::c1 REM 
:;:: 1 :::SF£M PF.'. I CE OLD BOMD AT ::;ALE DATE 
:::: 1 90 LET P9=P:::: 
J195REM BOOK UALUE OLD BOND AT SALE DATE 
:~:;:~~3(i LET :B~3=:B5 

:3;:'.(l5REM CAPITF!L LO'.:S PATE AT :::ALE DFITE 

3215FEM 
::::220 LE:T T'3=T6 
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::;::;::31~1 CiO:'.::U:E: 4450 
3235REM CAPITAL GAIN OR LDSS AT SALE DATE A/T 
::: i.:: 4(1 LET G9=G 
::.:::250 PEM 

3;::~70 F.'.El"'l 
3 ;::: 75F.'.EM 
:;:;:::::~:1 LET 

:~::29(1 LET 
::.:;::95PEM 
3 :;:(1(1 LET 
3:;::(15PEM 
:::: ::H 0 LET 

PP I CE OF nni :BOtm AT '.:;ALE DATE 
F"3=P4 

f:OOK UHLUE OF MD·i BOMD AT ::;ALE DFITE 
B9=B4 
CAPITAL LOSS TAX PATE AT SALE DATE 

CAPITAL GAIN TAX RATE AT SALE DATE 
T9=T6 

:;::32~:i GOSUB 445(1 
:33C.'.5REM CFIPITAL. GFIH1 OP LO::;'.:; AT ::;ALE DfHE--AFTEP TH=< 
:3:3:.::~~1 L.ET Ci4=C:i 
334(1 F::Eri 

3365REM AFTER TAX PROCEEDS SALE OF OLD BOND NOW 
3370 LET Hl=P1-G1+A1*C1-T1J 
3375REM A/T PROCEEDS SALE OF OLD BC~D AT SALE DATE 
3380 LET H3=P3-G3+A3~C1-T1l 
3390 LET H5=P3-G9+A3~C1-T1J 
::::3'35F.'.EM Fl/T PF.'.OCEED::; SALE OF FURCHA::;ED nni :Bm·m 
::::4(1(1 LET H4=P4-IA+A4;.;i: ( 1--TC.:~ J 
::::41(l REM 
342(1 REM f!FTER Tf1>< \' IELD FROM KEEPH-1G OLD Bot·m 
343(1 F.:EM 
::::435REM 
::::440 LET 
:345(1 LET 
::::455F.:EM 
::::460 LET 
::::465REM 
347(1 LET 
::;:: 4 75F.:EM 
:;::4:::0 LET 
J485F.'.EM 
349(1 LET 
:::::495REM 
350(1 LET 
35(15REM 
J510 LET 

TI ME TO MF!TUF.'. I TY OLD BOt·m 
M=M 1 :i:i:2+t·i]/6 
K=1::-i 

FPACT I Ori OF PEP I on FROM ::;ALE DFITE: TO ME}=:T COUPOM 
M7=t'l-'.:'.;- I t·ff ( M-::; J 

COUPott:; Rt:CE I 1.)ED FPOM MOl·~ TO '.:;ALE DATE OLD BOND 

FPACT I ON OF PEP I OD FPOM t·Kil·~ TO t·1Dff COUPOM 
M9=M·-IMT CMJ 

f"iFTER TA:=< COUPON OLD Bot·m 

MAPKET l)f!LUE OLD BOt·m t··lm•.I 
U 1 =P 1 +A 1 '*' ( 1 - T 1 ) 
A/T PF.'.OCEED::; FROM '.:;ALE OF OLD t:ot·m AT '.::;ALE DATE 
UE'.=H3 

3520 CiOSUf: 4530 
::::5E5REM AMNUAL \'I ELD TO SALE DATE OLD BOND 
3530 LET Y5=2•CEXPCYJ-1l 
3540 LET LCZ1,KJ=(CINTCY5~10000+.5)J/100l 
3550 LET ~·B=€i 
:~:560 FOF-'. I= 1 TO M::: 
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3570 LET W3=CW3+C)~(1+Y9/2) 

3585 IF M8=-1 THEN 3600 
::::5B7'F'.EM I !ffEPE:'..:;T FPOM '.:::ALE DATE TCi !·iD<T COtlPOt·~ 
:;::59[1 LET ~·~3= ( ~·~:::::+C) :;;.: ( 1 +Y9/2) ·l ( 1-·M7) 
359~:5l?EJ·1 TERM I i·ifiL. Uf!L.UE OLD :t:ot·m AT SFiLE DATE 
:::::60ti LET H'3=H:::::+H3 
36 E1 LET K=K+3 
3620 LET LCZ1,KJ=H9 
3 6 30 GCJ ::;UB 4:;:1~1~~1 

3640 F'.EM 
~b~~ REM AFTER TAX YIELD FROM TAX SWITCH 

.::665REM t·1UMBEF'. OF OLD BOND:::; F£PURCHA'.::;ED 
3670 LET N1=Hl/(P1+A1•(1-T1)J 
:::675REM TEPM I t·iAL Uf!LUE REPURCHA:::;ED OLD BOt·m:::; 
::.:t.~=:[1 l_ET H5=H5:r;-:t,"l 1 
::::685PEM TIME TC! MFHUPITY OLD BOt-iD 

3690 LET M=M1•2+M3/6 
3695PEM FPACTiot·1 OF PERIOD FROM SALE TO tlE::<T (:OUPON 
3700 LET M7=M-S-INTCM-Sl 
3 ?0':.·REM HUMF:EF:'. OF COUF'ott::; REC:E It.JED 

3715F£M FRACTIOM OF PEPIOD FROM Mm.j TO t·iD=:T COUPoti 
3720 LET M9=M-INTCMl 
3?E5F.'.EM A/T AMD tH riILJUSTMEtff COUPON 
3730 LET C=N1*C5 
3735F-£M MflRKET l)flLUE OF OLD BOMI! nm·I 
3740 LET U1=P1+A1~C1-T1J 
:3745REM TERMIMFIL F'POCEED:::; FF.:OM :::;ALE OF tl1 OLD BOMD:;::; 
:::::750 LET u;::=H~i 

AMHUAL YIELD TO '.::;ALE DATE FROM T-'.:: 
37'70 LET Y7=2•CEXF'CYJ-1) 
3780 LET ~=:=l<-2 
3790 LET LCZ1,KJ=CfINTCY7*10000+.5))/100J 
:::::::;:(1~) LET H5=~) 

3810 FOR I= 1 TO M8 
3815REM COUPott::; COMPOUtmIMG AT A.-··T OPPUPTUMIT\' RATE 
::;:::::20 LET H5= H·~5+C) :i:i: ( 1 + C '-f"3.-···2) ) 

::;:::::::::::7REM IMTEF.'.E'.:;T FF::OM :::;ALE DATE TO nE:=<T COUPot1 
::;::::;:4[1 LET ~·j5= ( ~·~5+C) * ( 1 + C Y9.-· .. 2) ) l C 1-M7) 
:::::::::45REM TERM I t"iFIL t.)flLUE F.:EPURCHASED OLD Bot·rn:::; AT '.:;ALE D!=tTE 
:;::;::5(1 LET H7=H5+L,.15 
3:::60 LET K=K+3 
3870 LET LCZ1,Kl=H7 
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3880 GO SUB 4300 
:3!::·:=tli F.~Et11 
:~::9(;0 REn FlFTEF~: TF:>< 'y' I ELD FPOM ::;L,~ ITCH 
::=:·~11(1 F£n 

:::=:920 LET l!C..'.=H1./ i:F'c'+A;:::<>: ( 1-Tc'.)) 
.::930 LET H4=H4*-t·i;=:'.'. 
:::935F'.EM T Il'lE TCI MF!TUP I TY t·iH~ BOMD::; 
3·~14(1 LET M=;t·!c.::i:-.:c.:+M4.-··t:. 
3945REM FPACTIOt·i OF F'E:PIOD FPOM ::;ALE TO tiD<T COUPOM 
3950 LET M7=M-S-INTCM-Sl 

3 ';.h:_:::(i LF~T t11:::!=C:::_:;- t 
J96::iF-'.EM FPACTIOt1 C1F F'EPIOD TO l"iE:=<T COUPOH t·ID-~ Botm 
3970 LET M9=M-INT(MJ 
3975REM AFTER TAX COUPON FOR N2 NE~ BONDS 
3980 LET C=N2:<>:C4 
J990 LET U1=F'1+fl1'*'(1-T1) 
::=:9'?-SF.:EM TEF.'.Mit"iAL F'F.'.OCE:EDS FF.'.OM ::=;ALE OF N2 t·in~ BOMD'.:; 
4130~:1 LET Uc'.=H4 
4~j 1(1 GO::;UB 4530 
4Ci1 '5PEM \'I ELD FPOt'i :::;L·~ ITCH I i·ffO N2 NEW f:Otm::; 
4020 LET Y8=2•CEXF'(YJ-1J 
4030 LET !<:.=K-E: 
4040 LET LCZ1~K)=f CINT(Y8~10000+.5))/100l 
4(i50 LET L·~4=~:1 

4060 FOP I= 1 TO M::: 
4065F.'.EM COMPOUtmn11::;; COUPOMS AT H/T OPPOPTUMIT'l PATE 
4070 LET W4=CW4+CJ•C1+CY9/2JJ 
4080 MD<T I 
4085 IF M8=-1 THEN 4100 
40::::7F.:EM I r·ffEF.'.E'.:;T FF.:OM ::;fiLE DATE TO r-ID<T COUPON 
4090 LET W4=CW4+CJ~(1+CY9/2))t(1-M7l 
4095FTM TEF.'M I tiAL UALUE PUPCHASED t·1HI :E:ot·m::; AT '.::;ALE DATE 
4 l 0(1 LET H6=~·J4+H4 
41 H:i LET K=!<+3 
4120 LET L(Z1,KJ=H6 
4 130 GO'.:'.;IJB 4300 
414t1 on Z+ 1 GO TO 4?;:~ti, 42?0, 4;::::::~:1, 41 ::::o, 4 7;::0 
418(1 MDff KE'. 
41 9(1 LET K2=Y:::: 
4c'.(l(i LET z::::=Zi 
4 ;:: 10 GO TO 429~:1 

4220 LET ACZ1l=ACZ1J•10000 
42:;:(1 t·1E::-=:T Ki 
4240 LET Kl=\'4 
4c~5(1 LET Z8=Zl 
426(1 GO TO 42'3(1 
4 2 ?t1 t·1E>=:1~ ~:; 

4;:~::::~~1 LEl"' z::::=Z1 
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i:l',3i[i LE"T L(Zi:i~<J=:I1··~1"(L z1,~<):r;~10~:i+12~;)./1.[11~-:1 

4·::'.:E>3 PETUF:'li 
i:l:;::3[1 F.:Eri 
4340 REn BOND PPICE 8JBROUTINE 
1~·.'.350 F.:Erl 

PPE::::Etrr l)f!LUE OF COUPot·!S TO t·!FlTUF.'. IT\' 
4 ~:60 LET i) 1 =C;.;;: ( 1- I. i +I ) t l--H4) ) /I 
4 ~:65PEM PPE::TtH l)ALUE OF r•iARKET PR I CE OF F:otm::; 
4370 LET U2=A/C1+IltN4 
4375REM RATE OF FRACTION OF PERIOD lD NEXT COUPON 
4380 LET Z9=Ci+IltN~-i 
4 ::;:::SF.EM 
.::1 .. :::::::E.REM OF BOND IN THE FUTURE 
.::1 ·~:90 LET P= ( (U 1 +!)f'+C) . .- ( 1 +Z9) J -c:i;:-: ( 1-N!5) 
4395F.'.EM FiCCF::UED HffEl?E:::;T 
4400 LET A9=C:i;;: ( 1-11~5) 
4 4 i (i i:C:ETURt·i 
4420 F.'.En 
44:3~1 REri CAP CF!IN OP LO:'.:;'.:;; TA>=: CALCULATioti 
444~3 FTf'1 
4445PEM I::: MAPKET PFICE GREATEF.'. THAt·i I:OOK 1..JALUE 
4450 IF P9>E:9 THEr-l 44::;:::0 
4455F.:EM CAPITAL LO::;::;; TA>=: '.;?;fllJING'.::; 

447!Zi GO TO 4490 
4475REM CAPITAL GAIN TAX 

4 ·:mo REn 
4510REM YIELD CALCULATION USING FISCHER,S ALGORITHM 
i:.1. 5 C:~i F.:E111 
4530 LET Y = .0001 
4540 GO'.::;UB 461 ti 
4 550 LET D=P- (I) 1 +Uc'.) 
4560 IF ABSCD/U3J<.00000005 THEN 4590 
4565REM riG.I TF' I AL IrffEF.'.EST RATE 
i::t.'.:170 LET \

1

==\'~I1./1 .. ):3 
4;:;::;:0 GO TO 4'.::4(i 
4590 RETUPN 
4t=.>7i~7i REf'i 
4610 REf'i YIELD SUBROUTINE 
4620 REf'i 
4625PEM 
1:f, f.:;:ft LET 
trE:40 LET 

PPOCEED'.::; FROM '.;'.;ALE OF OLD BOt·m r·m~·~ 

F'=U1 

1..J;.:::=Uc'.:i:.~c<P ( y) t ( -M·::1-MB+M7-1 ) 
.J=0 TO 1%: 

4645REM 
465~) LET 
4661) FOP 
4665F.:EM F'RE:::;nn l..JALUE OF I MCOME ::.;;TREAM 
4670 LET U1=1..J1+C*CEXPCYlltC-J-M9l 
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4675REM FISCHER,S DURATION 
4680 LET U3=U3+C•CJ+M9l~EXPCYltC-J-M9l 
4690 ND<T ._I 
4700 LET U3=U3+U2•CM8+1+M9-M7l 
4 7 1 (1 F.'.ETUF.'.H 
4? 2121 PF.: Hff 
4730 PRINT 
474t1 PF.:HH"\'IEL.D TO ::;ALE DATE A./f IF OLD :E:Ot·m ~<EPT", 
4750 PRINT CCINTC100000•Y5+.000005))/100000J•100; 
4 755 PF.'. Hff TAB ( 52) ; II PERCEMT II 
47'60 PRHff"\'IELD TO ~:;ALE DATE A/T Ot·i TA::< ·:;:;L<IITCH", 
4770 PRINT CCINTC100000•Y7+.000005))/100000J•100 
47B0 PRHff"'r'IELD TO ::;ALE DATE A.···r on ::;UITCH TO t·lEI·~ BD", 
4 79ti PR I NT ( C I t·ff C l t10000;;;.:··i'8+. 00(1(105 :r ) ....- 100000) :<i: 100 
4:::00 PPINT 
4 ::: 10 PF.: Hff 
4820 PRINT "TEF.~INAL UALUE IF OLD BOND KEPT'', CCINTCH9•100+.5)J/100) 
483(1 PR I NT If TERM I MAL l)f!LUE or Tf!::< ·::;L·~ ITCH " , ( ( I r·H ( H7• 10[i+. 5) ) / 100) 
4::::4~3 PF.: r NT "TEF:M r nF1L UALUE OF SL·4 r TCH To nr1~ F:0tm" , c i: I t·n c H6* 10i;::1+. s :i :i .... 100 :i 
4::;::5(1 PRIMT 

4 :::::::121 PP I MT 
4890 ON Z+1 GO TO 4910,4960,5000,4910,4910 
4910 LET D$= 11 YIE:L.D" 
492(1 LET D1$==" COLD :BOND) II 

4930 PF-:nn 11 ::;Ett:nr11)ITY or VIELD AMD TEF:M. 1..JALUE TO "; D$;" AT TEPM." 
494[1 PPHff ":::PPE.AD HELD Cott::;TAMT. II 

4'350 GO TO :5040 
4960 LET D$= 11 TEF.:M. DATE" 
4970 LET D1$=" (Hi YEAF.:8) II 

4 9:::i;::1 PR I MT ":::ot:; IT 1 u I TY or YI ELD AND TEPM. '.JAUJE ro " ; D:$; " flT TEPM. 11 

4 99(1 GO TO 504~3 

s~:10(1 LET D$= 11 :::;PPEAD 11 

~i(11i;::1 LET D1$=" i:n1 BA::;r:::; PTS. :i" 
5i;::12i;::1 PF-:nn "::::Ett:nTIUITY or YIELD At-m TEF:MniAL ')f1LUE To 11

; D$;" AT TEF:M." 
5030 PRHff "OLD BOMD YIELD HELD COt·6TAMT. II 

~::;o4i;::1 PF.'. I MT 
5050 PRHH D$;TAEd13); "'r'IELD TO TEF.'.MIMAL I!F!TE";TABC4:::n; "1EPMIMAL l)ALUE" 
5060 PF.:IMT D1$ 
5 0 7(1 PF.: Hff 
~:;000 PF.: I MT TAB i:i tf1 ; 11 OLD BOMD" ; TAIH 2i;::1) "Tm=: :::;t·~. 11 TAB c:::0 :i ; "MD·J Bot·m" ; 
50'3(1 PF.:IMT TAB (4tfl; "OLD BOMD"; TAB (50) "TH=< St•.I. II TAB (6(1); "t-iD-~ BOMD" 
~; 1 (1(1 FOF.: I= 1 TO z::: 
511 fl PR I MT A ( I l ; 
5 12t1 FOP .J=(i TO 5 
5130 PRINT TABC10•J+10);LCI,J); 
5140 HD::T J 
~; 1 50 PF.: I MT 
51 6(1 MD=:T I 
5170 PRI!'ff 
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::; 19t"1 PRH-ff "no ·;"·ou ~·it=1rn A SUMMARY OF B0t·m nt=!TF! "; 
':'i200 H·lPUT D:~: 

5 E'.2(1 F:F.~ I t·iT 
::; ~:: :;:[1 F'F-~ I t·iT 
~'ic'.4li PF.:Ir·ff 11 ·:;Uf'1Mf!PY OF DATA" 
':i250 PF.:IMT 
':i;:'.:60 FRHH TF!B C:'.'.6); "YIELDS TO MATURITY" 
527~3 F·F.~It·iT 

~5E~:::o PRHff "'l IELD Ot-1 (JLD BOMD :BEFOF.:E TA::·=: 
;:::;,?~9~~1 PR I f"JT ( C I !IT ( Q 1:.::~1 (1(11](1+. 5) ) . ...- 1 (1(1 J 
::;:::oo PRIHT "YIELD Otl OLD BOMD AFTEP TF1::-:: 
5310 PRI~T CCINTCQ3~10000+.5J)/100) 
':i32(i PRU-ff "YIELD on F:EPURCHASED OLD r:or·m 
5330 PRINT CCINTCQ5*10000+.5)J/100) 

AFlTP rm=:" , 

'::i3*) PRINT "\'IELD on ND·i .E:OHD BEFORE TA:=< 
5350 PRINT ((INTCQ2~10000+.5))/100) 

':i:::'.:6ti PF.:Hff 11 \'IELD Ot·i ME]·~ BOMD AFTER TA:=< 
5370 PRINT CCINTCQ4~10000+.5J)/100) 

~I :3:=:(1 F'F.~ I t·1T 
;::;:::;:9(1 PRit·ff "OLD BotiD" 

':i 420 PF.: I t"ff I! PRE'.:'.;Et"ff PR I CE II ; p 1 , "CClUPOM II ; i:'.'.*C 1 
':'.43(1 PR Hff II REDEt·1PT I OM AT II ; R 1 ' IE BOOK l)ALUE II ; B 1 
':i 44~~i PR I MT II MATUF.: I TY II , M 1 ; I! 'y'EAR:::; I! , M::::; II MOMTHS II 

5450 PRHff "Tff:< RF!TE'.::;", Tl; "OM It-iC", T4; "OM Cf!P Gtt::;" 

" 

II 

" 

546(1 PF.'IMT T3; "Ot·l CFIP LOSSES", ri::::; "Of·1 CAP Ctt::; AT MF!TURITY" 
'::i470 PRIMT 11 \'IELD BEF TA>=: FOPECAST FOR '.:'.;ALE DATE",')··:;: 
'::i4:::0 PPIHT 
':i 4 90 PR Hff 11 t·iH~ t:mm 11 

550(1 PRINT "---------" 
55i0 PF.'.Hff 
::;520 PR I t"ff II F'F.'ESEt·ff PF.' I CE II ; P2, II COUPOt·1 11 

; i:'.'.*C:'. 
'::153(1 PRHff 11 PEDEMPTIOM AT"; R2 
:;54i;::1 PRHff "MATURIT\'",M2; 11 VEAR8",t·14; "MOt-iTH::; 11 

555(1 PRIMT "TA>=: F.'.ATE:::;", T2; "OM IMC", D4; "OM CAP Gitt::; AT MATUPIT'l" 
'::i560 PF.'Hff ';YIELD BE:F TA:=< FOF.:ECAST FOP '.:'.;ALE DATE", Y4 
5570 PRIMT 
;:; ::;:::i;::1 PR Hff 
559(1 PRIMT ":3ALE DATE J'.::; IM", '.::;1; "YEAR'.:'.;", s2; "MOMTH'.:'.;" 
::'.i60(1 PRHff "TA::<", rs; "OM CAP LO:::;::;", T6; "OM CAP Gt-iS" 
561(-i PRHff "OPPOPTUt"iIT\' F.'.ATE A.-··"T",\"3 
i:;i::.20 nm 
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EXAMPLE 

In this example problem the investor is looking ahead 2 years in endeavoring 
to choose between keeping a 2-3/4% debenture bond maturing in 1972 or switch
ing to a 5-1/8% debenture bond maturing in 2001. The investor has entered the 
following data for the old and new bonds: 

Book Value (Old Bond) 
Current Price 
Annual Coupon 
Maturity (Yrs./Mths.) 
Redemption Price 
Tax Rate on Coupon Int. 
Terminal Date (Yrs./Mths.) 
Yield at Terminal Date (Est.) 
Capital Loss Rates at: 

Present Date 
Terminal Date 

Capital Gain Rates at: 
Present Date 
Terminal Date 
Maturity Date 

After Tax Reinvestment Rate 
for Coupon Int. (Est.) 

OLD BOND 

$90-3/8 
$91.00 
2-3/4% 
2-Yrs./5-Mths. 
$100.00 
48% 
2-Yrs./0-Mths. 
5% 

25% 
25% 

25% 
25% 
25% 

3% 

NEW BOND 

$84.00 
5-1/8% 
32-Yrs./9-Mths. 
$100.00 
48% 
2-Yrs./0-Mths. 
4-1/2% 

25% 
25% 

25% 
25% 
25% 

3% 

The redemption price shown includes any call premium and the reinvestment rate 
for coupon interest is per year up to the terminal date. The data may be input 
using DATA statements or entered in response to program prompting. In the fol
lowing illustration data has been entered using DATA statements which contain 
all of the above information. 

DCI \'CU l'iAl·I r I :·t::;TF:lJC.T I cnt::; Fen;:. :::';IJF'F'L 'r' J! j(; ·~"Iii! 
E:t ITE"P DHffl IT Eli':::; 1 Tl·iF.'.OUCH l ~:: 

Tfff:L.J.. IJF \'I Fl.D·::; :-:nru TE:Fll 1 i lf'!L 1. WiLUF'::; ffT TFF+I. PfiTF. T\'i='F. ~ 
i:::1--F C1F: l"ICI T1:1EL [::;; 
1-·f"UF' ·:;EJI::; IT I!) IT\' CJF '1' J CLTI 1=11·1T1 TF:Fi·I Ii !AL ! !AL ·:::; HI TFF!··i. 
?--FOF.'. ·:::;EJE;ITil.JJT\' TC! \'TEl .. J! ·::;F'F'E.FlD 
:.:-·FO!~: ·:::;Flt:;JTil!IT\' TO 'i'IE.LT1:::; 
4--F'OF'. \'I [U1::::; Hl"fD 1TPM I r·IF!L.. 1.11=1LJ.JFS ffT \'OUF'. TCP!"'!. rn=:rn. 

WHICH TABLE DO YOU WANT ·?J 
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The example below illustrates how problem data is entered in response to pro
gram prompting. 

I rr:··1·1 

j ·1 "'1 

c 

] l ::: 1·1·:; 4 :i: 

I TT.!'! 

1'Tl: »! J. '! .. ,I: 

I 

.... , 
( 

: .. ' 

1 
:: J. 

\·\H l UP TT\' ID J \ \ '/!:" . " 

" : ,! 

\·!HT! iP I 1 'f' \ iEL·.\ 
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After the initial problem data has been entered the program will ask the user 
which of 5 reports is wanted. By typing a 0 to the question 11 Which Table Do 
You Want?" and a "YES" to the next question the user will be able to verify 
his data input. 

nu 'r'UU !·l!l!ll :111·:;1\~:'UCTTU!lo::; !". 1 ik (';!iF'F'L\"!'!!!:1 ii!ili'! ~:·r111Ti:; 
l'"j::1r::i_J:~. (IF" 1 r1 TE'LJ1:~:,; FH',lr·1 ~rr·T;~iJ,IJ! ff.'!I f 1r:1L.iJF"i::; 'Tr··1~:1 i 1'!u ·r1r-rrr. ~f"\

1

F1 f.~ 

l:'l·····FCI\·:: i lCI Tfl \:L .. c.::; 
:t .... + ciF· ·:::r:i 1:::; T r 11 1 s ·r \'' nr ';' r:: 1.11.:.; tn 111 n:r::·1·1 :r: t·n :int UE ·:; ri 1 r .r:·1·1. 

~::-·.,r c·1F1 1· .. 1i::; :r T. Ji i T ·T '/ -r·i.·i 1

"(

1 :rt: .. :! 1 ii::~I 

.:\--rur~· 'r'] \i'.; rltifl TFT'!•llilHL 11n1.1.w·~. !'!'T \'l!i IF· 1 r:p\·! .. )lfi 

\·'IF:L,1) r..11···1 fJi ... ·u :F:1:11··!T1 'BL:F"i)!?F T 
'1'IE:lJ1 Cl!! CILTi !T1 HF'TF:F' Tr1:::: 
\'I lion i~"Fr·ur::-1·:1fr=;FT.1 !IL fl F/i!!!I HFrFT:' f!'.'j/ 
'1' I El JI ! I! I !·I r:rn lli r:E Fl 1FJ· ·n=1:::: 
"1'IF1 .. D 01·1 llFi·i Bi'Jlfi! ilFTFF' fff:: 

CILJ1 I:Cl!·ID 

F'F'.E::::;r-·r IT F'F' J 
ei.=-:r1EJIF'T I Clil rn 
MHTl. lf.' J T'i" 

.. ,-

F'F:I1E}'IF'T I 0!'1 HT t Cll::.1 
t·lfrflll~'.IT\' \Ti=-!F•::::; ·=:1 :·1n1rn1·;:; 

::;:i:::. 
1::; I l,: 

:=··, n \·~:.'. ,:.:: 

··:fl ::l J 

i. (!!. !F'.if)j ·! 1, 'in '?!:::; 

;:1 Ii.Ii: ! l(li i.iE -::;i,':. 

!·IH1 i IF: TT':' 

1 ... n1w·c111 

TH:::: !~::1=nT"~:; • 4;~;: Ori I! IC U\! i: F!F' r :iit::; FiT i·IF!TUF' IT'/ 
'l I El.Tl J;:[F (II?[ THZ F'OF:•EJ.::1=1::n· FOi? :=;riL .. F TliTTT: • c14 1

:::; 

::::riL .. E DHTF. J ·::; I t·I 1;:1 i·iUllTil::;:; 
Tri::-:: • c11·1 c1:w:. L ci-=:;.:::; • ?'"i un c1=w:. i :;tY: 
CIF'F'1.·1F"Tl...WI IT\' 1;:·1=r1T H/T 
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The first table 11 Sensitivity of Yield & Terminal Values to Term. 11 illustrates 
that for the 2 year future time period a switch for tax purposes would not be 
to the investor's advantage, however there would be a substantial advantage 
to the investor in switching in the new bond's rising terminal value. As the 
dollar advantage in terminal value is roughly the same whether the yield fore
casts are achieved in 1/2 year or in 3 years, the terminal advantage of the 
new bond, if earned quickly (yield comparisons show early achievement) would 
prove to make the switch even more profitable. 

·r·::.~"!~~'.i 1·1 :x Ln··:11 E" 
!. T ! i 'IT 

-i ::.::· 
,i. :1 ' 0 _i 

I ;::: 
:::· p ·,) 

3 p 1:.·:l 

1= ••• ::'4 
;:::, • :.::' J 

I """I 
::j, i:: ( 

'!'".'• 

! ! J 

: 11::1>1 r:n1· 1r1 

l 1'46 

1 n .... T.1 t:c11 rn rH::< ··;!.·I. i IETI -::iii 111 
~::!(:a 11 '.·)(, n j l l !:::; p 

101 f, u ::;:: ~::1 

1::1:::: ll .;.j. 

'~:! 1 ::) :I ~ .. )1:'.'.1 
j 0 l. •:::;4 
l lJ :·~:: • l 1~:1 

1 ij l " !:.::!· ~::: 

J. r:1···::: p 1 ·::f, 

i i t:::. 
J, ..l Ill 

J l (1 o f~:1 :~:I 

1 1 ;~'.i II V\'31 
l J. 1:~1 ll ~:;!::, 

After the print out of the first table the user is once again queried as to 
which table he wants. In this second illustration the user has responded by 
typing a 2, calling for the "Sensitivity of Yield & Terminal Value to Spread 
at Term. 11 table. Additional information is required for this table and the 
user in response to program prompting has supplied the range of spreads over 
which the analysis is to be made. In the example the spread ranges from -100 
basis points to +100 basis points with the results to be shown in increments 
of 30 basis points. The table illustrates that the more negative the spread 
at the terminal date, the more profitable the switch will be. To determine 
at exactly what point a switch would cease to be profitable, rerun the pro
gram using different spreads. Note: The table uses the old bond's original 
yield forecast while the yield forecast for the new bond is varied in incre
ments of 30 basis points. 
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I j· t l: ;:::1 '::; I :::_; F' C~i J !' l 
J UO, 1 !?JO, ;::1,.'1 

·:;;[lt:;ITI!JJT\' OF 'i'I u :::nu.1 T!="F'.l·!II !HL Uc:!L 
CILD BO!-Lli \'HLU HEl.Ji C:C!IJ·::;Tr::!llT 

·:;F'l?E.flTI 
( I Ii E:fl'?:; I·:::; F'T'.::;. ) 

~· 1. e1c1 u c1c1c1r:i1a 
-70. ncici~ii 
·-·4Cl. Ui'!O('! :l 
-· 1 Ci= 1,~1U('l(1;::: 

l '::i = :=~! 1;1 1~:1 =:;1 ~~:: 

1:1. •~J 11 1~) 1311::11~:1 ::: 
-;-:11::1 11 :::)'~l'~lr;i·? 

:::~ 11 "? 
1::j.ll "? 

,1 ·-·1 ::+ ii ( 

.I -•1 .·: . 
?'r: I 

: , ... , 
=~! a { 

.·i """:1 
'-!· t: ! 

·i ·:i 
.J ... 1 n 

j l " j J 

? n ·l') 
1:::: Ci 
.. 1": I 
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In this illustration the investor has requested a print out of table #3, the 
"Sensitivity of Yield & Terminal Value to Yield at Term." In response to pro
gram prompting the investor has specified a high yield of 6% and a low yield 
of 5% (original estimate) for the old bond at the terminal date and has in
dicated he would like to see the comparisons made in increments of 20 basis 
points. As the table shows, if the old bond is yielding 6% at the terminal 
date rather then the 5% originally estimated by the investor a switch would 
still prove to be profitable, but it would be considerably less advantageous. 
Note: For this illustration the yield spread has been held constant at the 
original -50 basis points already entered in the program data. 

[I[::;; I C:it ifiTE" F'f=ir !CE CiF Ci! .. [i r:r1r I.fl 'i' I E"L. fl''.:. HT 1 CF'l•I It If IL UH TE. 
I l"-IF'UT HI CH \'IE l... Li, i. Ul·i \'I [! HI H! T tlCF'ET·!F flT I 
FCJF:'. E.::<flt·IF'LE ~ • ('it:,, • , • Cn.'k'. 
'? • !Ji::,, a i(I~~ !i a l~:lC!!=~ 

·:;EJl'.=.:;ITI1.1IT\' cw \'IE.LD !::11n.1 TEF'l•I. 111=·1LJIE Tu \'}El.Tl 1=1T TTPI,.!. 
:::;pF:ETID HELD 1=r:n·1·::;r1::1t!T. 

\'I E:LD 
(OLD E:Ci!"ID ·.1 

==l ti t: {!" 
i:.j. c (:1 i 

::~ ~ ;~·:(: 

r::j." ~·.:;: 3 

i .:. 
f, .•• :ti 

!LU 
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Finally, the investor responds by typing a 4 to the question "Which Table Do 
You Want?". This table of 11 Yields & Terminal Values at Terminal Date" uses 
the data originally supplied to print out a table of yields and terminal val
ues as of the terminal date. 

'r'Jtl.D TO :7;r=1L.L JIHTE: fVT TF 1:1! ... JJ }:!1i!fl :[PT 
'i' JTL.D TO ·~:;1:::1LL Tlf!TE: 1:::1./T C!i'I T1=:i:::: .:::; · T TC I 
'r'IELD TO ·:;f!L.[ DHTE. H r Clll ·=:;1. •. 11Tc TCI liF}i r:cilHi 

'TEF:t·I I i"i1=:1L 1 q: IL.UF: 1 F' C1LI1 f:Cli!Tl !:T F'1 
TEPi·I I l·ii=IL IJHLU[ CIF Ti=:;::; ·::;J.J I TCI I 
TEPt'I I !·!FIL l)1=:1LU[ OF ·::;!.•! T TCH I !Cl·! [·~:in in 
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