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FOREWORD 

FOCAL ® is a conversational language developed by Digital Equip

ment Corporation for its PDP-8 family of small computers. 
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INTRODUCTION 

FOCAL-8 Demonstration Programs: illustrates some features and 

applications of FOCAL as a conversational language; aids the 

FOCAL student to gain a significant amount of knowledge from 

studying the techniques that were used to solve each routine; and, 

satisfies those "computerniks" who just "enjoy"! 
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I. DISPLAY ROUTINES 
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figure-8 is plotted on the Teletype*. 

Sine - This routine demonstrates the flexibility and adaptability 
of plotting on the Teletype*. 

II. GAMES AND QUIZZES 

Dice Game - This program simulates throwing of dice *. 

King of Sumeria - In this fun game the player tries to foresee 
his consumer market (DYMENT)***. 

Literature Quiz - This educational quiz is for nursery school 
children (SMITH)*. 

Lunar Module - This is a simulated moon landing***. 

Management Game - In this competitive game, profits and losses 
are calculated for each team (WOOSLEY) ***. 
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of the week is calculated * . 
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®Teletype is a registered trademark of the Teletype Corp. 

The following are referenced throughout the text. 

*With or without extended functions. 
**With extended functions. 
***Without extended functions. 
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Circle Plot 

ABSTRACT 

This FOCAL·8 demonstration routine plots a circle on the Teletype 
for a specific radius. The user must input the radius when requested. 
For best results the radius should be no larger than 10. 

Operational Procedures 

1. Load Circle Plot by FOCAL·B. * 

2. Type GO and input the radius when requested. Execution begins. 

3. A sample run follows. 

"'w 
C-F"OCAL.1969 

10.10 ASK "WHAT IS THE RADIUS?"AJ DO 12.2 
10.20 QUIT 

11.06 C A GOOD RADIUS IS 10 OR LESS 
11.10 SET R=F"ABS[ C <Xt2+Yt2>t2-At2.CXt2-Yt2) )]/At2 
11.20 IF" CR - 7.05) 11.5 JTYPE " "J RETURN 
11.50 TYPE ""," 

12.10 F"OR X=-10 •• S.+10J DO 11 
12.20 F"OR Y=-S •• S.SJ TYPE IJ DO 12.1 
• 

1·' 



G 
WHAT IS THE RADIUS?:7 

*GO 

.... ' •••• * •••••••••••••••••••••••• 
••••••••••••••••••••••••••• •••• * •••••••••••••••• • ••• •• .......... ' ... • • •• ••••••••••••• • • •• • •••••••••• • • •• ••••••••••••• • • •• ••••••••••••• • • •••• ••••••••••••••••• • ••• ••••••••••••••••••••••••••• ••••••••••••••••••••••••• •••• • ••• 

UHAT IS THE HADIUS?:10 

* 
********** 

* ********** 
************** ************** 

** ******************* ** 
** 

** ** 
* 
* 
* ** 
** 
** 

** 

*************** 
************* 
************* 
*********** 
*********** 
*********** 

************* 
************* 

*************** 
******************* 

** 
** 
** 
* 
* 
* 

** 
** 

** 
** 

************** ************** 
********** 

* 
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ABSTRACT 

The Figure-8 program is a Teletype display routine, which will 
type a figure "8" after the user has specified a radius between 5 
and 25. 

Operational Procedures 

Figure-8 

1. Load the Figure-8 routine with FOCAL as described in the FOCAL manual. ** 

2. After the initial dialogue, the user responds to the request of the computer for specific 
radius (between 5 and 25). 

3. The routine immediately begins to type the requested size of the figure "8". 

4. A sample run follows. 

*w , 
C-F"OCAL .. 1969 

09.lIlJ T I !."COMPUTERS CAN BE USED TO PLOT PICTURES OF" THINGS."! 
09.20 T "THIS PROGRAM WILL PLOT A ..-IGURE EIGHT WITH A RADIUS 
09.30 T !"BETWEEN 5 AND 25 J YOU MAY SELECT THE SIZE."! 
09.40 T "USE A LEF"T ARROW TO CORRECT YOUR NUMBER AND TYPE 
09.50 T !" A 'RE-TURN' TO PLOT."!! 

10.10 ASK "WHAT IS THE RADIUS? "A;SET B=At2; DO 12.2 
10.20 T !!!JGO 

11.10 SET R= F"A8S[ C <D+C>t2 - B*CD-C) )]/8 
11.20 IF" CR - A*2/3) 11.5 ;TYPE" "; RETURN 
11.50 TYPE "8" 

12.10 F"OR Y=-A/2 ... 5 .. +A/2;SET C=Yt2;SET D=Xt2; DO 11 
12.20 F"OR X=-A .. l .. AJ TYPE !; DO 12.1 

* 
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COMPUTERS CAN BE USED TO PLOT PICTURES Or THINGS. 
THIS PROGRAM WILL PLOT A FIGURE EIGHT WITH A RADIUS 
BETWEEN 5 AND 25 ; YOU MAY SELECT THE SIZE. 
USE A LEFT ARROW TO CORRECT YOUR NUMBER AND TYPE 

A 'RE-TURN' TO PLOT. 

WHAT IS THE RADIUS? :15 

8888888 
888 888 

8 8 
88 88 
8 8 

88 88 
88 88 
88 88 
888 888 

888 888 
888 888 

8888 8888 
88888888888888888 

888888888888888 
8888888888888 
8888888888888 
8888888888888 

888888888888888 
88888888888888888 
8888 8888 

888 888 
888 888 

888 888 
88 88 
88 88 
88 88 

8 8 
88 88 

8 8 
888 888 

8888888 
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ABSTRACT 

Sine demonstrates the flexibility and adaptability of the ASR-33 
Teletype to plot a given figure. The result of this routine is a reason
able looking plot. Therefore, one can conclude that the result of a 
specific function would be quite accurate. 

Operational Procedures 

1. Load Sine via FOCAl:-8. ** 

Sine 

2. Type GO and the routine immediately begins to plot. To interrupt plotting, type a 
control-C (tCI. 

3. A sample run follows. 

*w 
C-fOCAL.1969 

01.10 SET A=A+6*1.5J SET X=AJ SET SC=3J DO 3J TYPE "*"# 
01.20 SET 8=8+6*3. SET X=8J SET SC=2J DO 3. TYPE ..... # 
01.30 SET 00=00+6*2. SET X=ODJ SET SC=I. DO 3. TYPE "X"! 

02.10 SET SINE=fSINCX/57.2958> 

03.10 DO 2. fOR J=0.17+5*SC*SINEJ TYPE" .. 

10.10 fOR 1=1.45. DO 1 

* 
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*GO 
x*. 
x * 
x * . x *. 

x .* 
x * 
x * x. * .x * 
x * 

x * x * 
x * 

x * 
x * x * x * x * x * x .* 

x * )II 

* x 
* x 

* x 
* x 

* x 
* x 
* x 

* x. 
* x 
* x 
* x 

* x 
*. x 
.* x . * x 

.* x 
.* x 

~ x 
*x 
x *. 
x * . 

x *. 
x .* 
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II. GAMES AND QUIZZES 





Dice Game 

ABSTRACT 

Dice Game, a FOCAL-8 demonstration program, simulates an 
actual game of throwing dice_ A $1,OOO-house limit is set, 
$1-minimum bet for each throw is required_ 

Operational Pro~edures 

,. Load Dice Game via FOCAL-8 either with or without the extended functions. 

2. Type GO and the game begins. 

3. A sample run follows . 

. *w 
C-F"OCAL.1969 

01.10 S 8=0JT ! !"OICE GAME"! ."HOUSE LIMIT OF" $10130 
01013 T If. MINIMUM BET IS 51"!! 
01.20 ASK "YOUR BET IS"A; IF" (1000-A) 3.1 
01.22 I (A-I)3.4.1.26.1.26 
01.26 I (A-F"ITR(A»3.5.1.3.3.5 
1211.3121 ASK M;DO 2;S D=C;DO 2;T " ";S D=D+C 
1211.32 I (0-7)1.42,3.2,1.42 
01.4121 I (0-2)1.5.3.3,1.5 
01.42 I (0-11)1.4,3.2,1.4 
01.50 I (0-3) 1.6.3.3.1.6 
01.6121 ASK M;DO 2;S E=CJDO 2;T " ";S E=E+C 
01.72 I (E-7) 1.74,3.3,1.74 
01.74 I (E-0)1.6,3.2,1.6 

02.10 S C=F"ITR(20*F"RAN()-10);I (C-6)2.2,2.2,2.1 
02.20 I (C-1>2.I;T %1," "CJRETURN 

03.10 T 
03.20 S 
03.30 S 
03.40 T 
03.50 T 

* 

"HOUSE LIMITS ARE $1000"!! J G 1.2 
B=B+AJT %7, !"YOU \HN. "JG 3.4 
B=B-AJT %7,!"SORRY, YOU LOSE: 
" YOUR WINNINGS ARE "8,!!;GOTO 1.2 
"NO PENNIES, PLEASE"!!;GOTO 1.2 
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*GO 

DICE GAME 
HOUSE LIMIT Or $1000. MINIMUM BET IS $1 

YOUR BET 15:45.50 
NO PENNIES# PLEASE 

YOUi~ BET 15:513 

= 4 = 2 : 
= 5 = 1 

YOU WIN. YOUi~ l;JINNINGS 

YOUr~ BET 15:50 

= 3 = 6 

= 2 = 4 
= 1 = 3 

= 6 = 2 
= 4 = 3 

SORRY# YOU LOSE. YOUj~ 

YOU~ BET IS:50 

= 5 = 1 : 
= 4 = 2 

ARE = 50 

WINNINGS ARE = 

YOU WIN. YOUR WINNINGS ARE = 50 

YOUR BET 15:50 

= 5 
= 3 
= 2 

SORRY# 

*GO 

= 1 
= 6 
= 5 
YOU LOSE. 

DICE GA~1E 

YOUR WINNINGS ARE = 

HOUSE LIMIT Or 51000. MINIMVM nET IS 51 

YOUi~ BET IS:58 
:4 

= 2 = 4 : 4 

= 3 = 6 

= 1 = 4 

= 2 = 5 

f) 

o 

SORRY# YOU LOSE. YOUR WINNINGS ~RE =- 5~ 

YOUH BET IS: 5,1 

= 1 = 4 
= 2 = 5 

SORRY# YOU LOSE. YOUR WINNINGS A~E =- 100 

2-2 



*GO 

DICE GAME 
HOUS~ LIMIT OF SI~00. MINIMUM BET I~ XI 

YOUI< BET 15:51 

= I = 3 

= 6 = 2 

= 4 = 3 
SOi{RY, YOU LOSE. 

YOUR RET 15:50 

= 6 = 
YOU WIN. YOUR IIINNING5 ARE = [·1 

YOUF< BET 15:35 

= 4 = 2 : 
= 5 I 

YOU \HN. YOUI'< ~HNNINGS Af~E = 35 

* 
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King of Sumeria 

ABSTRACT 

The King of Sumeria is a game that challenges your ability to 
foresee the consumer market. Hamurabi, your servant, will state 
the following facts about last year, and you must decide the num· 
ber of acres you will need, and how many bushels of grain you 
expect to distribute as food. You will base your decisions on 
these facts: 

a. Number of people who died of starvation 
b. Number of new people who came to the city 
c. Number of acres owned by the city 
d. Number of bushels harvested per acre 
e. Total number of bushels that were harvested 
f. Number of bushels that were destroyed 
g. Number of bushels currently in storage. 

Based on your decisions, Hamurabi will state a new report of the 
above information. 

Operational Procedures 

1. Load FOCAL-8, without extended functions:** 

2. Load the King of Sumeria according to the loading instructions for papertape in the 
FOCAL-8 manual. 

3. Type GO and the game begins. 

4. A sample run follows. 
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** 
************************************************* 
*WRln: ALL 
C-fOCAL,1969 

01.10 S P=95JS S=2800JS H=3000JS E=200JS Y=3JS A=1000JS I=5JS Q=I 

02.20 0 6JT !!!"LAST YEAR"!D," STARVED, 
02.25 T !I," ARRIVED,"JS P=P+IJI C-Q)2.3 
02.21 S P=fITRCP/2)JT '''**PLAGUE**''! 
02.30 T ! "POPULATI ON I S"P, ! ! "THE CITY OWNS 
02.35 T A_" ACRES."!!JI (H-1>2.5JT "WE HARVESTED 
02.40 D 3.2 
02.50 T !" RATS ATE "E," BUSHELS, YOU NOW HAVE 
02.60 T !S," BUSHELS IN STORE."! 

133.10 D 6JD S;S Y=C+11JT "LAND IS TRADING AT 
03.213 T y," BUSHELS PER ACREJ"JS C=I 
03.30 D 4.3JA " BUY?"!QJI (Q>1.2,3.S 
133.40 I CY*Q-S)3.9,3.6JD 4.6;G 3.3 
133.513 D 4.5JG 3.3 
133.613 D 3.9JG 4.S 
03.10 S A=A+QJS S=S-Y*QJS C=0 
03.S0 A !"TO SELL?"!QJI (Q)1.2,3.9JS Q=-QJI CA+Q)3.5 
03.90 S A=A+QJS S=S-Y*QJS C=0 

04.10 T 
134. II A 
04.20 S 
04.30 A 
04.35 A 
04.40 I 
04.45 D 
04.50 D 
04.60 D 
04.65 I 
04.10 0 
04.80 D 

05.10 S 
05.20 D 
05.30 S 
05.40 S 

!"BUSHELS TO USE 
" AS fOOD?"!QJI CQ)1.2JICQ-S)4.2,4.1JD 4.6;G 4.1 
S=S-QJS C=I 
!"HOW MANY ACRES Of LAND DO YOU WISH TO 
!"PLANT WITH SEED? "0 
(D)1.2JI (A-D)4.45;1 (fITRCD/2)-S-I)4.65JD 4.6JG 4.3 

1JT A," ACRES.", 
1JD 2.6 
CD-10*P-1>5.IJD 7JT p," PEOPLE."'JG 4.3 
4.2 
6JT "YOU HAVE NO GRAIN LEF'T AS SEED !!"IS D=0 

S=S-fITRCD/2);D S;S Y=CJS H=D*Y 
SJS E=0JI (fITRCC/2)-C/2)5.3;S E=S/C 
S=S-E+HJD SJS 1=F'ITRCC*C20*A+S)/P/100+1);S C=fITRCQ/20) 
~=fITRCI0*F'ABSCF'RAN(»)JI (P-C)2.I;S D=P-CJS P=CJG 2.2 

06.10 T '!"HAMURABI: "%5 

01.10 I (C)7.2JS C=C-IJD 6JT "BUT YOU HAVE ONLY";R 
01.20 D 6;T '''GOODBYE''''!;E A 

0S.10 S C=fITR(5*fABSCfRANC»)+1 

* 
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HAMURABI: 

LAST YEAR 
= 0 STARVED, 
= 5 ARRIVED, 
POPULATION IS= 100 

THE CITY OWNS: 1000 ACRES. 

WE HARVESTED= 3 BUSHELS PER ACRE. 
RATS ATE = 200 BUSHELS, YOU NOW HAVE 

: 2800 BUSHELS IN STORE. 

HAMURABI: LAND IS TRADING AT = 21 BUSHELS PER ACRE. 
HOW MANY ACRES OF LAND DO YOU WISH TO BUY? 
:50 

BUSHELS TO USE AS FOOD? 
: 1000 

HOW MANY ACRES OF LAND DO YOU WISH TO 
PLANT WITH SEED? :500 

HAMURABI: 

LAST YEAR 
= 50 STARVED, 
= B ARRIVED .. 
POPULATION IS= 58 

THE CITY OWNS= 1050 ACRES. 

WE HARVESTED= 4 BUSHELS PER ACRE. 
RATS ATE = 0 BUSHELS, YOU NOW HAVE 

: 2500 BUSHELS IN STORE. 

HAMURABI: LAND IS TRADING At = .22 BUSHELS PER ACREJ 
HOW MANY ACRES OF LAND DO YOU WISH TO BUY? 
:0 

TO SELL? 
:0 

BUSHELS TO USE AS FOOD? 
: 1000 

HOW MANY ACRES OF LAND DO YOU WISH TO 
PLANT WITH SEED? :500 
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HAMURABI: 

LAST YEAR 
= 8 STARVED, 
= 18 ARRIVED, 
POPULATION IS= 68 

THE CITY OWNS= 1050 ACRES. 

WE HARVESTED= 5 BUSHELS PER ACREJ 
RATS ATE = 0 BUSHELS, YOU NOW HAVE 

= 3750 BUSHELS IN STORE. 

HAMURABI: LAND IS TRADING AT = 20 BUSHELS PER ACRE; 
HOW MANY ACRES or LAND DO YOU WISH TO BUY? 
:75 

BUSHELS TO USE AS rOOD? 
: 1000 

HOW MANY ACRES or LAND DO YOU WISH TO 
PLANT WITH SEED? :1000 

HAMURABI: BUT YOU HAVE ONLY= 68 PEOPLE. 

HOW MANY ACRES or LAND DO YOU WISH TO 
PLANT WITH SEED? :1000 

HAMURABI: BUT YOU HAVE ONLY= 68 PEOPLE. 

HOW MANY ACRES or LAND DO YOU WISH TO 
PLANT WITH SEED? :500 

HAMURABI: 

LAST YEAR 
= 18 STARVED, 
= 19 ARRIVED, 
POPULATION IS= 69 

THE CITY OWNS= 1125 ACRES. 

WE HARVESTED= 4 BUSHELS PER ACREJ 
RATS ATE = 250 BUSHELS, YOU NOW HAVE 

= 2750 BUSHELS IN STORE. 

HAMURABI: LAND IS TRADING AT = 21 BUSHELS PER ACREJ 
HOW MANY ACRES or LAND DO YOU WISH TO BUY? 
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Literature Quiz 

ABSTRACT 

READ: "to understand the meaning of (written or printed matter)" 

The above is just one of the many definitions given in ''Webster's 
Seventh New Collegiate Dictionary" that defines this art of commu
nication. It is very important to understand exactly what you read. 
Therefore, from a very early age a child should be asked to explain 
or relate events that were read to him or what he read. Although 
this quiz is very basic, it may be used to introduce both the computer 
and comprehensive reading to the student. The quiz also reminds us 
that computers may be used not only for mathematics, but for a 
variety of things. 

The quiz itself is multiple choice. The questions were derived from 
many well-known nursery tales. For fun, see how much you re
member or how much your children remember about them. * 
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*w 
C-F"OCAL,1969 

01.10 T !"TEST YOUR KNOWLEDGE IN CHILDREN'S LITERATURE." 
01.20 T !"THIS IS A MULTIPLE CHOICE QUIZ." 
01.30 T !"TYPE EITHER A I, 2, 3, OR ~ AfTER THE COLON. If 
01.~0 T !"YOU fAIL, THE CORRECT ANSWER WILL BE TYPED. 
01.50 T !"GOOD LUCK!"!,GOTO 2.1 

02.10 DO 4.0,00 5.0,00 6.0 
02.20 DO 7.0100 8.0100 9.0 
02.30 T "THE END! 1" 1 QUIT 
02.40 
02.50 

04.10 S A=3JT I"IN 'PINOCCHIO', WHAT WAS THE NAME Of THE CAT?" 
011.20 T !"I>TIGGER, 2)CICERO, 3)fIGARO, ~)GUIPETTO"IASK A,II 
04.30 IF" <A-3)4.1I,4.5,1I.4 
04.40 T I"SORRY- FIGARO WAS HIS NAME."JRETURN 
04.50 T !"VERY GOOD, HERE IS ANOTHER QUESTION FOR YOUI" 

05.10 S A=2J T !"fROM WHOSE GARDEN DID BUGS BUNNY STEAL THE CARROTS?" 
05.20 T !"I)MR.MAGILLICUTY'S,2)ELMER F"UDD'S," 
05.21 T " 3)CLEM JUDD'S, ~)STROMBOLI'S" 
05.25 ASK A,ll 
05.30 If CA-2)5.4,5.5,5.4 
05.40 T !"TOO BAD-IT WAS ELMER fUDD'S GARDEN!"JRETURN 
05.50 T !"PRETTY GOODI!" 

06010 S A=~JT !"IN THE WIZZARD OF" OZ, WHAT WAS THE NAME OF" DOROTHY'S 
06.15 T " DOG ?" 
06.20 T !"l),cICERO, 2)TRIXIE, 3)KING, 4)TOTO"JASK A .. %1 
06.30 IF" CA-4)6.4 .. 6.5,6.4 . 
06.40 T !"TOTO WAS HIS NAME.",RETURN 
06.50 T !"YOUR ANSWER IS CORRECT." 

07.10 S A=3, T !"WHO WAS THE FAIR MAIDEN WHO ATE THE POISON APPLE?" 
07.20 T !"I)SLEEPING BEAUTY, 2)CINDERELLA, 3)~NOW WHITE, 4)WENDY" 
07.25 ASK A,%1 
07.30 IF (A-3) 7.4,7.5,7.4 
07.40 T !"THAT WAS SNOW WHITEl",RETURN 
07.50 T ! "GOOD MEMORY 1 l" 

08.10 S A=11 T !"IN 'PETER PAN', WHAT DID PETER ASK WENDY 
08.15 T " TO SEW ON F"OR HIM?" 
08.20 T !"I)HIS SHADDOW, 2)HIS POCKET, " 
08.25 T "3)A PATCH, 4)HIS SLEEVE"JA A,ll 
08.30 IF CA-I) .8.40,8.50,8.40 
08.40 T l"WENDY SEWED PETER PAN'S SHADDOW BACK ONl"JRETURN 
08.50 T !"VERY GOOD." 

09.10 S A=4J T l"IN WHAT STORY DID GUIPETTO GET" 
09.15 T " SWALLOWED BY A WHALE?" 
09.20 T !"I)MOBY DICK, 2)PETER PAN, 3)JONAH, 4)PINOCCHIO"JASK A,II 
09.30 IF (A-4)9.40 .. 9.50,9.4 
09.40 T ! "THE ANSWER IS' P I NOCCH 10 to' J RETURN 
09.50 T !"GOOD CHOICE." 

* 
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TEST YOUR KNOWLEDGE IN CHILDREN'S LITERATURE. 
THIS IS A MULTIPLE CHOICE QUIZ. 
TYPE EITHER A I, 2, 3, OR 4 AFTER THE COLON. IF 
YOU FAIL, THE CORRECT ANSWER WILL BE TYPED. 
GOOD LUCK! 

IN 'PINOCCHIO', WHAT WAS THE NAME OF THE CAT? 
l)TIGGER, 2)CICERO, 3)FIGARO, 4)GUIPETTO:4 

SORRY- FIGARO WAS HIS NAME. 
FROM WHOSE GARDEN DID BUGS BUNNY STEAL THE CARROTS? 
1)MR.MAGILLICUTY'S,2)ELMER FUDD'S, 3)CLEM JUDD'S, 4)STROMBOLI'S:2 

PRETTY GOOD!! 
IN THE WIZZARD OF OZ, WHAT WAS THE NAME OF DOROTHY'S DOG? 
l)CICERO, 2)TRIXIE, 3)KING, 4)TOTO:4 

YOUR ANSWER IS CORRECT. 
WHO WAS THE FAIR MAIDEN WHO ATE THE POISON APPLE? 
l)SLEEPING BEAUTY, 2)CINDERELLA, 3)SNOW WHITE. 4)WENDY:I 

THAT WAS SNOW WHITE! 
IN 'PETER PAN', WHAT DID PETER ASK WENDY TO SEW ON FOR HIM? 
l)HIS SHADDOW, 2)HIS POCKET, 3)A PATCH, 4)HIS SLEEVE:! 

VERY GOOD. 
IN WHAT STORY DID GUIPETTO GET SWALLOWED BY A WHALE? 
l)MOBY DICK, 2)PETER PAN, 3)JONAH, 4)PINOCCHIO:4 

GOOD CHOICE.THE END!!* 
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Lunar Module 

ABSTRACT 

This is an exciting 21st century game that allows you to pilot your 
own spacecraft and land on the moon. 

The example that follows was a successful lunar landing; therefore, 
some of the data has been removed so it cannot be duplicated with· 
out some effort. 

Operational Procedures 

1. Load Lunar Module by FOCAL-S.*** 

2. Type GO and the countdown begins. 

3. A sample run follows. 
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*WRITE ALL 
C-fOCAL,1969 

01.04 
01.06 
01.08 
01 • 11 
01.20 
01 ~30 
01.40 
01.50 

T "CONTROL CALLING LUNAR MODULE. MANUAL CONTROL IS NECESSARy"l 
T "YOU MAY RESET fUEL RATE I< EACH 10 SECS TO 0 OR ANY VALUE"I 
T "BETWEEN 8 & 200 LBS/SEC. YOU'VE 16000 LBS fUEL. ESTIMATED'" 
T "fREE fALL IMPACT TIME-120 SECS. CAPSUL~ WEIGHT-32500 LBS'" 

02.10 
02.20 
02.70 
02.71 
02.72 
02.73 

03.10 
03.40 
03.50 
03.80 

T "fIRST RADAR CHECI< COMING UP"!"~E 
T "COMMENCE LANDING PROCEDURE"I"TIME,SECS 
T "MILES+fEET VELOCITY,MPH fUEL,LBS 
S L=,0J S A'F 120J,S V= lJ S M=33000J 5 N= 16500J S 

ALTITUDE," 
fUEL RATE"! 
G=.001JS Z=I.8' 

T " ",%3,L," ",fITRCA), " ",%4,5280*CA-fITRCA» 
T %6.02," " ,3600*V," ",%6.01,M-N," I<="JA 
T %7.02JI CI<)2.72JI (200-1<)2.72JI (K-8)2.71,3.1,3.1 
I (1<-0)2.72,3.1,2.72 
T "NOT POSSIBLE"Jf X=I,5lJT .... . 
T "I<="'J A I< J G 2.7 

I «M-N)-.001)4.1JI (T-.001)2.1JS S=T 
I «N+S*I<)-M)3.5,3.5JS S=(M-N)/I< 
o 9JI (1)7.1,7.1JI (V)3.8,3.8JI (J)8.1 
o 6JG 3.1 

I<JS 

04.10 T "fUEL OUT AT",L," SECS"I 
04.40 5 S=(-V+fSQT(V*V+2*A*G»/GJS V=V+G*SJS L=L+S 

05.10 
05.20 
05.30 
05.40 

T 
T 
T 
T 

"ON THE MOON AT",L," SECS"IJS W=3600*V 
"IMPACT VELOCITY Of",W," M.P.H."I,"fUEL LEfT:" 
M-N," LBS."!II (-W+l)S.S,5.S 
"PERfECT LANDING !-(LUCI<Y)"'JG 5.9 

T=10 

05.50 
05.60 
05.70 
05.80 
05.81 
05.90 

I 
I 
I 
T 
T 
T 

(-W+10)S.6.5.~JT "GOOD LANDING-(COULD BE BETTER)"IJG 5.9 
(-W+2S)5.7,5.7JT "CONGRATULATIONS ON A POOR LANDING"IJG 5.9 
(-W+60)5.8,5.8JT "CRAfT DAMAGE. GOOD LUCI<"I-JG S.9 
"SORRY,BUT THERE WERE NO SURVIVORS-YOU BLEW IT'''!"IN " 
"fACT YOU BLASTED A NEW LUNAR CRATER",W*.277777," fT. ,DEEP'" 
II '''TRY AGAIN?'" 

05.92 
05.94 
05.98 

A 
I 
T 

"(ANS. YES OR NO)"PJI CP-0NO)5.94,5.98 
CP-0YES)5.92,1.2,5.92 
"CONTROL OUT"JQ 

06.10 S L=L+SJS T=T-SIS M=M-S*I<JS A=IIS V=J 

07.10 I (S-.005)5.1JS S=2*A/CV+fSQT(V*V+2*A*(G-Z*I</M») 
07.30 0 9JD 6JG 7.1 

08.10 5 W=(I-M*G/(Z*I<»/2JS S=M*V/(Z*I<*CW+fSQTCW*W+V/Z»)+.0SJD 9 
08.30 I (1)7.1,7.1JD 611 (-J)3.1,3.1JI CV)3.1,3.1,8.1 

09.10 5 Q=S*I</MJS J=V+G*S+Z*(-Q-Qt2/2-Qt3/3-Qt4/4-Qt5/5) 
09.40 5 I=A-G*S*S/2-V*S+Z*S*(Q/2+Qt2/6+Qt3/12+Qt4/20+Qt5/30) 

* 
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*GO 
CONTROL CALLING LUNAR MODULE. MANUAL CONTROL IS NECESSARY 
YOU MAY RESET FUEL RATE ~ EACH 10 SECS TO 0 OR ANY VALUE 
BETWEEN 8 & 200 LBS/SEC. YOU'VE 16000 LBS FUEL. ESTIMATED 
FREE FALL IMPACT TIME-120 SECS. CAPSULE WEIGHT-32500 LBS 
FIRST RADAR CHEC~ COMING UP 

COMMENCE LANDING PROCEDURE 
TIME.SECS ALTITUDE.MILES+FEET VELOCITY.MPH 

= 0 = 120 = 0 = 3600.00 
= 10 = 109 = 5016 = 3636.00 
= 20 = 99 = 4224 = 3672.00 
= 30 = 89 = 2904 = 3708.00 
= 40 = 79 = 1056 = 3744.00 
= 50 = 68 = 3960 = 3780.00 
= 60= 58 = 3996 = 3410.87 
= 70 = 49 = 4360 = 3014· .. t 
= 80 = 42 = 195 = 25" 
= 90 = 34 = 4219 = 

,. 
= 10~ ~7 = 2435 

122 
= ~5 

130 =., .d.63 
= 140 = 3 = .175.14 
= 150 = 1 = 96~ 562.60 
= 160 = 0 = 1582 = 65.69 
= 170 = 0 = 763 = 45.91 
= 180 = 0 = 238 = 25.64 
= 190 = 0 = 13 = 4.89 

ON THE MOON AT= 191.27 SEeS 
IMPACT VELOCITY OF= 9.44 M.p.H. 
FUEL LEFT:= 550.00 LBS. 
GOOD LANDING-CCOULD BE BETTER) 

TRY AGAIN? 
CANS. YES OR NO): 
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FUEL.LBS 
= 16500.0 
= 16500.0 
= 16500.0 
= 16500.0 
= 16500.0 
= 16500.0 
= 14500.0 
= 12500.0 
= 10500.0 

10500.0 
'",00.0 --0 

= ., 
= 250"'.~ 

= 1000.0 
= 850.0 
= 700.0 
= 550.0 

FUEL RATE 
~=:0 
~=:0 

~=:0 

~=:0 
~=:0 

~=:200 
~=:200 

~=:200 

~=:0 

~·:0 
,,-

,~00 

~=:200 

~=: 150 
K=: 1 5 
~=: 15 
~=:15 
K=:0 





Management Game 

ABSTRACT 

The Management Game tests your skills in handling a high level 
production budget. It is also a competitive game, in which two 
teams challenge one another on a quarterly basis for profit and 
loss in the hopes that one will go bankrupt. 

Operational Procedures 

1. Load procedure according to FOCAL instructions for loading from high/low speed 
reader. * * * 

2. Issue the GO command; the game immediately begins. 

3. Team 1 should input after the colon ( : ) their estimated production level, advertising 
budget, price per unit; Team 2 should also input their estimated budget. 

4. FOCAL will interpret these estimates and state a quarterly return for each team. 

5. An example (listing of the program followed by a sample run) to illustrate this game 
follows. 
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*w 
C-F'OCAL,1969 

01.~1 T '''THE MANAGEMENT GAME 
~1.1~ SET CCl)=25~~00JSET C(2)=C<I)JSET H(1)=1000JSET H(2)=HC1) 
01.20 SET AC1>=125000JSET A(2)=AC1);SET TO=250000 
01.30 T ""IF' THE JUNIOR EXECUTIVES ARE READY, I AM""JFOR 1=1,2;D 4 
01.40 SET IQ=1 
01.50 F'OR 1=1,2;DO 5 
01.55 SET TA=ACCI)+ACC2)J SET D=AC1>*P(1) + A(2)*PC2) 
01.60 SET QT=3.2*FS0T<IQ)*FRANC) 
01.64 5 TO=TO*Cl.07+0T*TA/D*100)JF' 1=1,2;0 1.99JS 5U=SHCI1+SH(2) 
01.65 S I=IJOO '3J5 1=2;00 3J1F CPDCI)-5Ci»1.68,1.68J 
01.66 IF' CPO(2)-SC;2»1.71,1.7IJSET ACI),::ISCI)'tSET A(2)=SC2);GOTO 1.85 
~1.6R IF' C-PD(2)+SC2»1.75;: 
01.69 SET ACI)=POCI)JSET A(2)=PDC2)JSET TO=ACI)+AC2)JGOTO 1.85 
AI.71 SET A(2)=PDC2);SET HS=TO-A(2);IF CPOCI)-RS)I.73,1.74 I 
01.73 SET ACl)=RSJGOTO I.H5 
~1.74 SET ACI)=PDC);GOTO 1.85 
01.75 SET AC):POCJ.);SET kS=TO-ACI)JlF C-PO(2)+I~S)I.77J 

0).76 SET AC;2)=P[)(2')JGOTO 1.85 
01.77 SET A(2)=HS 
01.85 FOR 1=1,2J 00 ).97J DO 4 
01.87 SET IO=IQ+IJlF CI0-4)1.5,1.5; 
01.92 T ""00 YOU \~ I SH TO DO ANOTHER YEAH?"; ASK YS 
~1.93 IF (YN-0NO»).4,1.95,1.4 
r-n .,95 T ""GOODBYE JUNIOR EXECUTIVES'" 
01.97 SET HCI)=PD(I)-ACI);SET CCI)=CCI)+ACI)*PCI)-ACC!)-CI(I) 
01.99 SET SHCI)=CACCI)/TA)*CPCI)+PC2»/C2*PCI» , 

~3.01 SET SH(I)=SHCJ)/SUJSET. SC!)=TO*SHCI);SET PD(I):U<I)+HCI) 
03.02 SET CI(I)=H(I)/50 

04.01 T ""QUARTERLY REPORT FOI< TEAM",%I,I," FOH QUARTER ",IQ 
(>\4.02 T ,'''MAHKET SHARF. CASH ON HAND NUI".SEH SOLD INVENTOkY" 
04.04 T ! '%R.02,100*SH(I""% $",C(I"" ",%9,A(I)," ",%7,HCI) 
04.05 IF (C(I»4.06,4.06,4.08 
fl"'I.06 T ,,"TEAM",%I," IS: *********RANKRlJPT*********" 
f'4.08 T ,! 

05.01 T ""TEAM",7.),I," INPUT PRODUCTION LEVEL";ASK UCI> 
05.~2 T ""TEA~",I," INPUT ADVEtHISING BUDGET";ASK ACCn 
05.03 T ""TEAM",I," INPUT PRICE PER UNIT"JASK PCI) 

* 
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*GO 

THE MANAGEMENT GAME 

IF THE JUNIOR EXECUTIVES ARE READY, I AM 

QUARTERLY REPORT FOR TEAM= 1 FOR QUARTER = 0 

MARKET SHARE CASH ON HAND 

= 0.021% $= 2500210.2121 = 

NUMBER SOLD 

12521210 

QUARTERLY REPORT FOR TEAM= 2 FOR QUARTER = 21 

MARKET SHARE CASH ON HAND NUMBER SOLD 

0.021% $= 25021a0.00 = 12521210 

TEnM= 1 INPUT PRODUCTION LEVEL:1000 

TEAM= 1 INPUT ADVERTISING 8UDGET:5008 

TEAM= 1 INPUT PRICE PER U~[T:100 

TEAM= 2 INPUT PRODUCTION LEVEL:1500 

TEAM= 2 INPUT ADVERTISING 8UDGET:75@0 

TEAM= 2 INPUT PRICE PEK UNIT:90 

QUARTERLY REPORT FOR TEAM= 1 FO~ QUARTER = 

MARKET SHARE CASH ON HAND 

37.50% 5= 4449821.210 

NUMBER SOLD 

2'1011 = 

(~UMnEf<L Y REPOf<T FOR TEAM= 2 FOi{ ()UAlnEf~ = 

M,~RKET SHARE CASH ON HA"JD 

= 62.521% s= 46748~.00 = 

NUMFJER SOLD 

250f) 

TEAM= 1 INPUT PRODUCTION LEVEL: 
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INVENTORY 

1000 

INVENTORY 

1212121 

I NVENTOf,<Y 

o 

I NVENTOf<Y 

o 





Perpetual Calendar 

ABSTRACT 

Given the month, day, and year, the Perpetual Calendar will type 
the day of the week. 

Operational Procedures 

1. The Perpetual Calendar is loaded by FOCAL-S. * 

2. Type GO, respond to the dialogue, and your answer is immediately typed back. 

3. A sample run follows. 

*\.! 
C-FOCAL,1969 

01.10 ASK ! "I-!HAT I S THE OATE ? eMM/OO/YYYY) "M, K, C, ! 
01.20 S C=C/100JS 0=FITR(.1+100*(C-FITReC»)JS C=FITReC) 
01.301 S M=M-2J IF (M) 5.4, 5.4; GOTO 5.5 

05.40 S M=M+12;S 0=0-1;1 (-0)5.5,5.5;5 0=99;5 C=C-I 
05.50 S X=FITR<FITR[2.6*M-.2]+K+D+FITR[O/4]+FIT!~(C/4)-2*C> 
05.60 IF eX-6) 5.7,5.7;S X=X-7;G 5.6 
05.70 T !"THE OAY IS "; 00 60\ 
05.80 IF (M*IE6+K*IE4+C - Q )5.9,5.85,5.9 
05.85 T " , TODAY!" 
05.90 TIl; GO TO 101 

06.10 I (X)6.26,6.2JI (X-2)6.21,6.22,6.15 
06.15 I (X-4)6.23,6.24;I (X-6)6.25,6.26; 
06.20 T "SUNDAY 
06.21 T "MONDAY 
06.22 T "TUESDAY 
06.23 T "\'JEDNESDAY 
06.24 T "THur-':SDAY 
06.25 T "FfHDAY 
06.26 T "SATUI~DAY 
06.50 ASK M,K,C;DO 1.2;D 1.3; SET Q=M*IE6+K*IE4+C;GOTO 1.1 

* 
*GO 

WHAT IS THE DATE? (MM/DD/YYYY) :10 
: 12 
: 1492 

THE DAY IS WEDNESDAY 

WHAT IS THE DATE? (MM/OO/YYYY) 
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Towers of Hanoi 

ABSTRACT 

The Towers of Hanoi is a challenging game in FOCAL and an 
example of recursive programming. *** 

Origin of Game 

According to legend, a secret society of monks lives beneath the city of Hanoi. They possess 
three large stacks of towers on which different size disks may be placed. 

Moving one at a time and never p\la~ing a larger on a smaller disk, the monks endeavor to move 
the tower of disks from the left stack to the right stack. Legend says that when they have fin
ished moving this 64-disk tower, the world will end! 

What is the minimum number of moves they will have to make? 

Using this program you can try your hand at a small stack or watch the computer solve it. 

Method of Operation 

The program is written in FOCAL and will run on a 4K PDP-B. To start the program, type GO, 
followed by a carriage return. Type a space following any response made to a question asked by 
the program. To terminate the program at any time, type a CTRL/C. The program must be run 
without extended functions. 

The program first asks for the number of disks (3 to B). It then asks for the output desired: 
either a plot of the disk positions or a list of the moves. The final question determines whether 
you will make the moves manually, or if the program will proceed automatically (0 to 1). 

A move is selected by determining the stack out (SO) and the vertical disk number out (NO), 
and the stack in (SI) and the disk number in NI). Error checking is not performed. 
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Thus, the next move is this example: 50:1 NO:2 51:2 NI:3 

DISK: 

&;0 0 
STACK: 2 3 

2 3 

08-0509 

Algorithm 

The stacks are internally represented as an array ,(55). The value of a member of this array repre
sents the size of the disk in that position. 

DISK 

2 
3 

STACK 

0 
0 
3 

0 0 
0 0 
2 1 
2 3 

Explanation of Tower of Hanoi Program 

Group 1 

Group 2 

Main Program 
Ask for number of disks to be moved. 
Initialize the stacks. 
Move the stack (DO 2). 

Move a specified stack. 
Save move request. 
To move this stack first move all but one disk (Le., NO-NO-1). 
If the resultant stack has an odd number of disks, move the stack to temporary 
storage (i.e., 51=6-50-51). 

If no disk remains to be moved in the output stack, return (line 2.3). 
Find the first free position on the input stack, (line 2.5). 
Move the remaining stack and the bottom piece (line 2.6). Then move that stack 
back onto the bottom piece (lines 2.7,2.8). 
Restore move request and return (line 2.9). 
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Group 5 

Group 6 

Group 23 

User must specify which stack for output (SO) and which disk to move (NO). 
No check is made if the user cheats. (This opens the possibility of inventing new 
games, by the way.) 
A check is made to see if the user has finished (lines 5.4 and 5.5). 

Execute a single move. 
SO and NO and SI and N I are used to transfer a piece. 

Plot the status of the board. 
Each piece has a size value kept the stack array SS (I). 
The stacks are scanned (line 23.1) and positions on each stack are checked. 

*w 
C-F"OCAL~1969 

01.05 T ! .. TOt·/ER5 OF" HANOI."!;E 
01.10 A " NO. OF" D15K5? "N~! 
01.20 F" I=I~N;S SS(I):::I 
01.30 S SO=I;S SI=3 
01.40 S NO=N;S NI=NJS 1=0 
01.45 A "MOVE5#eJ~ PLOTSHI ? "MOVE~I 
01.46 IF" (MOVE> ERR~ I .47 J DO 23 
01.47 ASK "AUTO'0~ MANUAL'I ? "~A~' 
01.513 1 (-A)5.IJD 2JT , '''DONE !"" ;0 

02.20 I 
02.30 S 
132.50 S 
02.60 S 
02.713 5 
02.80 S 
02.90 R 
02.95 0 

[SS<CSO-I~*N+NO-I>]ER,2.95J 

I=I+IJS NO(I)=NOJS 50CI)=SO;S SICI)=SI 
SI=6-S0-SIJ5 NO=NO-IJD 3JS TE(I)=NIJD 2 
SI=SICI)JS NO=NO+IJD' 3;0 6 
SO=6-S0-51;5 NO=TECI); DO 3J DO 2 
SI=SI(I)J5 SO=SO(I);S NO=NO(I)JS 1=1-1 

3;D 6JR 

03.10 S NI:::N 
133.20 1 [SSC(SI-I)*N+NI)]ER,3.3J5 NI=NI-IJG 3.2 
03.30 R 

05.10 A ? SO NO ?!? SI NI ?!JD 6 
135.30 S A=0 
05.40 F" 1=I~N*2JS A=A+SS(I) 
05.50 I C-A) 5.1JT '''WELL DONE''''JQ 

06.10 S DO=C50-1)*N+NO 
06.20 S DI=eSI-l)*N+NI 
06.30 S SS(OI)=5S(DO) 
06.40 5 55eOO>=0 

,06.50 I CMOVE)E,6.7JOO 23JR 
06.70 T !%2,?SO, NO,!SI, NI,?! 

23.10 F J=I,NJT IJF K=0,70JOO 23.3 
23.20 T fI!!JR 
23.30 IF [K-15+S5eJ>.2123.6JIF [-K+15+SSeJ).2123.6JT '" 
23.60 IF" [K-35+SSeJ+N).2123.7;IF" [-K+35+5SeJ+N).2123.7;T "' 
23.77 S K=100JR 
23.80 T " t. 
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*GO 

TOWERS OF HANOI. 
NO. OF DISKS? :3 

MOVES#0. PLOTS#} ? :} 

##### 
######### 

###11##11###11## 

AUTO#0. MANUAL#} ? :0 

DONE 

# . 

####11#11## 
############# 

# 
# 

#####11######11 

# 
# 

######11###### 

# 
# 
# 

# 
# 

###11# 

# 
II 

###11# 

# 
# 
# 

# 
# 
# 

# 
# 
II 

# 
# 

###11#11### 

# 
11#### 

#N####### 

# 
##### 

###11##11## 

# 
# 

######### 

# 
# 
# 

# 
# 
# 

2-26 

# 
# 
# 

II 
II 

##### 

# 
# 

##### 

# 
# 
# 

# 
# 

####1111####### 

II 
# 

########11#11## 

# 
######### 

##########111111 

##### 
######11## 

###11111111###11#11 



*GO 

TOWERS OF' HANOI. 
NO. OF' DISKS? :4 

MOVES#C!J, PLOTS#l ? :C!J 

AUTO#C!J, MANUAL#l ? :C!J 

SO,= 1 NO,= 1 ! 
SI,= 2 NI .. = 4 

SO .. = I NO .. = 2! 
SI .. = 3 NI .. = 4 

SO .. = 2 NO .. = 4! 
SI .. = 3 NI .. = 3 

SO .. = I NO .. = 3! 
SI .. = 2 NI .. = 4 

SO .. = 3 NO .. = 3 ! 
SI .. = 1 NI,= 3 

SO .. = 3 NO,= 4! 
SI,= 2 NI,= 3 

SO .. = 1 NO .. = 3! 
SI,= 2 NI,= 2 

SO,= 1 NO .. = 4! 
SI .. = 3 NI .. = 4 

SO .. = 2 NO .. = 2! 
SI .. = 3 NI,= 3 

SO,= 2 NO,= 3! 
SI,= NI,= 4 

SO,= 3 NO,= 3! 
SI .. = 1 NI,= 3 

SO,= 2 NO .. = 4 ! 
SI .. = 3 NI .. = 3 

SO .. = 1 NO .. = 3! 
SI,= 2 NI .. = 4 

SO .. = 1 NO .. = 4! 
SI .. = 3 NI .. = 2 

SO .. = 2 NO,= 4! 
SI,= 3 NI,= 1 

DONE 

* 
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Word Game 

ABSTRACT 

Word Game is easy and fun to play. The player must choose a 
number; then he must guess the word stored in that number. For 
example: the computer asks "Which word no.?: 1." (User re
sponded with a one.) 

ttttt- - - - - - - - - - (this indicates the number of letters in the word) 

GUESS A LETTER: E, ttEtt 
GUESS A LETTER: T, ttEtt ("T" is not a letter of this word) 

The game continues until all the letters have been identified. 

Operational Procedures 

1. Load Word Game via FOCAL-S. 

2. Type GO, respond to the dialogue, and the game begins. 

3. A sample run follows. 
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*WRITE ALL 
C-F"OCAL,1969 

01.01 T !" 'WORD GAME' USES A SPECIAL 'FADC' FUNCTION."! 
01.05 T1.5,!"THERE AHE "I," TO "0-1," \,IQl<D!)."! 
01.10 A !" WHICH ~10RD NO. ? " Z,! 
01.20 IF eO-I-Z)j.l; 
01.30 SET JS=0J SET KF=NLeZ)-1 
01.40 F"OR J=0,Z-IJ SET JS=JS+NLeJ) 
01.50 SET JF"=JS+KF" 
01.60 F"OR J=0,KF"J SET NeJ)=F"ADCe30) 

02.10 ASK !" GUESS A LETTER"L," 
02.15 IF" eL)2.5,2.16,2.2 
02.16 SET L=5 
02.20 S K=0JF" J=JS,JFJD 5;S Z=FADceNCK-I» 
02.25 SET Z=0 
02.30 FOR J=0,KF"J DO 6 
02.40 IF" eZ),I.I,2.1 
02.50 S K=0JF J=JS,JF;D 5JS Z=FADCeX) 
02.60 GOTO 101 

05.02 5 X=FITReJ/4) 
05.04 S Z=J-4*X 
05.06 S X=MeX)/40T(4-Z) 
05.07.5 X=FITR<.4+40*(X-F"ITN(X»> 
05.10 IF eX-L) 5.3,5.2,5.3 
05.20 5ET N(K)=L 
05.30 S K=K+l 

06.10 IF" e30-NeJ»,6.2;R 
06.213 SET Z=Z+1 

07.01 E 
07.02 S X=0J S K=0 
07.05 S Q=Q+l; S NLCQ)=0; T !! 
07.10 A5K LJ IF" CL)7.05,7.15,7.2 
07.15 S L=5 
07.20 S MeX)=M(X)*40+L; S K=K+l 
07.25 5 NL(Q)=NLeQ)+l 
07.30 IF eK-4*F"ITReK/4»7.1,7.4,7.1 
07.40 S X=X+l; S K=0J GOTO 7.1 

08.10 FOR Z=I,Q-I; SET JS=JS+NL(Z) 
08.15 J5 K=0 
08.20 FOR J=0,JS;DO 5J S Z=FADCeX) 

* 
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'WORD GA~E' USES A SPECIAL 'FADC' FUNCTION. 

THERE ARE = TO = 9 WOkDS. 

~IH ICH WORD NO. ? : I 
t t t t t 
GUESS A LETTER:E # ttEtt 
GUESS A LETTER:T/' t'Ett 
GlJ~SS A LETTER:NI t'E" 
GUESS A LETTEt<:OI "E" 
GUESS A LETTER: I I "E't 
GUESS A LETTER:RI t'Ett 
GUESS A LETTER:SI 'tESS 
GUESS A LETTER :RI 'tfSS 
GUESS A LETTER:AI ttESS 
GUESS A LETTER:GI GtESS 
GUESS A LETTER WI GUESS 
WHICH !oJORD NO. ? :21 

"'t"" 
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III. MATHEMATICA'L 
ROUTINES 





A. Education 





Addition Exerciser 

ABSTRACT 

This educational routine is designed for elementary school children. 
The purpose and result of this routine complement each. other. First, 
the purpose of this routine is to quiz the child in basic addition; there
fore he may learn to associate numbers and quantities at a more rapid 
pace. The result of this is that the student is introduced to the com
puter at an early age. He will eventually conclude that he can not only 
learn a",d have fun with the computer, but he may also conclude that 
it is a very applicable tool. And there is always that chance that later 
in life he may remember his past experience. 

Operational Procedures 

1. Load Addition Exerciser via FOCAL-B. * 

2. Type GO and execution begins. 

3. A sample run follows. 

*WRITE ALL 
C-F"OCAL.1969 

01.05 
01.10 
01.20 
01.30 
01.40 
01.50 
01.60 
01.70 
01.80 
01.90 

TYPE "HELLO. PLEASE ADD THE F"OLLOWING SETS OF" NUMBERS."! 
SET A=F"ABS( F"ITR(100*F"RAN(»); SET BF"ABS(F"ITR(99,F"RAN(») 
TYPE %7. A.IB.!"-------"!! 
AS\( REPLY.! 
IF" (REPLY-A-B) 2.1.1.5.2.1 
SET ~IR=0YPE "THAT I S CORRECT."! 
GOTO I. 
TYPE? (625-1)t2. (376-I)t2. ? 
T!? (25-1)t2. (76-1)t2. ? 
T !! 

02.10 SET WR=WR+l; IF" (W2) 2.2.2.2.3.1 
02.20 T "SORRY. TRY AGAIN."!'; GOTO 1.2 
02.40 TYYPEERASE ALL 

03.10 T "IF" YOU ARE HAVING TROUBLE. AS\( YOUR TEACHER F"OR HELP."! 
03.20 TYPE "THE CORRECT ANSWER IS "A+B.! 
03.30 GOTO 1.1 

* 
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Numerical Relationships 

ABSTRACT 

This conversational routine causes the student to think about 
various numerical relationships. This routine should arouse the 
cudosity of the student enough to discover and to draw his own 
conclusions of numbers and how they relate to each other. 

Operational Procedures 

1. Load Numerical Relationships via FOCAL-S. 

2. Type GO and the program begins. 

3. A listing and sample run follow. * 

*WRITE ALL 
C-F'OCAL.1969 

01.05 T II"HI. THINK ABOUT THE F'OLLOWING RELATIONSHIPS :"!! 
01.10 TYPE !!%6.? FSQT(169). F'SQT(961). F'SQT(169*961). ?!! 
01.20 TYPE" 13 * 31 = " 13*31.! 
01.30 T !!I!"DID YOU KNOW THAT A AUTOMORPHIC NUMBER 
01 .40 T I" I S ONE ~JH I CH REAPPEARS AT THE END OF' I TS SQUARE? 
01.50 T !"HERE ARE A F'EW: "!!? 5t2. 6t2. 25t2.. 76t2 .. ?! 
01.60 T!? 625t2.. 376t2.. ?I! 
01.70 TYPE? (625-I)t2.. (376-1)t2.. ? 
01.80 T!? (25-1)t2.. (76-1)t2.. ? 
01.90 T !! 

02.10 T III!"TWO F'ACTORS WHOSE PRODUCT IS 1 ARE CALLED RECIPROCALS. 
02.20 TYPE 1 .. "3.14 IS THE RECIPROCAL OF' 4.13 
02.30 T 1 .. "4.13 IS THE RECIPROCAL OF' 3.14"! 
02.40 TYPE ! .... WE USE RECIPROCALS WHEN ·WE DIVIDE BY RATIONAL NUMBERS 
02.41 TYPE I .. ? 3.1(1.14)? .. !1 3*4 1 .. !! 
02.42 T .. 1 8.1(2.15)1 .. !? 8*(5.12)? .. !1 10.1(5.16)? .. !1 10*(6.15)1 .. !! 
02.43 TYPE 1 (7.110).1(1.1100)1 .. 11 (7.110)*(100.11)1 .. 11 
02.44 TYPE 1 2.5.1(2.15)? .. !1 2.5*(5.12)1 .. 1! 

* 
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*GO 

HI, THINK ABOUT THE FOLLOWING RELATIONSHIPS 

FSQT< 169),= 13 FSQT(961),= . 31 FSQT< 169*961 ),= 

13 * 31 = = 403 

DID YOU KNOW THAT A AUTOMORPHIC NUMBER 
IS ONE WHICH REAPPEARS AT THE END OF ITS SQUARE? 
HERE ARE A FEW: 

25 

625t2,= 390625 

(625-1)t2,= 389376 
(25-1)t2,= 576 

36 625 

376t2,= 141376 

(376-1)t2,= 140625 
(76-1)t2,= 5625 

TWO FACTORS WHOSE PRODUCT IS 1 ARE CALLED RECIPROCALS. 
3/4 IS THE RECIPROCAL OF" 4/3 
4/3 IS THE RECI~ROCAL OF" 3/4 

WE USE RECIPROCALS WHEN WE DIVIDE BY RATIONAL NUMBERS 
3/( 1/4) = 12 
3*4 = 12 

8/(2/5)= 20 
8*(5/2)= 20 
10/(5/6)= 12 
10*(6/5)= 12 

(7/10)/(1/100)= 70 
(7/10)*(10011)= 70 

2.5/(2/5)= 6 
2.5*(5/2)= 6 

* 
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Prime Factors of Positive Integers 

ABSTRACT 

By inputting a positive integer, this FOCAL-8 demonstration 
routine will dump on the Teletype all of the prime factors of the 
specified integer. 

Operational Procedures 

1. Load Prime Factors of Positive Integers by FOCAL·a. * 

2. Type GO and respond to the request for a positive integer and the prime factors will be 
typed. 

3. A sample run follows. 

*WRITE 
C-F'OCAL.1969 

01.10 ASK' '''A POSITIVE INTEGER>I PLEASE" N .IIJSET DI=2JSET PH=0 
01.11 IF' CF'ITRCN)-N) I.IJIF' CN-I) 1.IJSET P=N 
01.20 IF' CP/DI-F'ITRCP/DI» 1.4.1.3.1.4 
01.30 TYPE "PRIME FACTOR" DI,!JSET P=P/DIJGOTO 1.2 
01.40 IF' CI-PH) 1.I.l.5;SET PH=IJSET DI=DI+IJGOTO 1.2 
01.50 SET DI=DI+2JIF' CDI-P) 1.6.1.,6; TYPE '''DONE''IJGOTO 101 
01.60 IF' CDI-F'SQTCF'ABSCN») 1.2.1.2JSET DI=PJGOTO 1.2 

* 
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*GO 

A POSITIVE INTEGER>1 PLEASE:100 

PRIME FACTOR= 2.00 
PRIME FACTOR= ~.00 

PRIME FACTOR= 5.00 
PRIME FACTOR= 5.00 

DONE 

A POSITIVE INTEGER>1 PLEASE:10 

PRIME FACTOR= 2.00 
PRIME FACTOR= 5.00 

DONE 

A POSITIVE INTEGER>1 PLEASE:50 

PRIME FACTOR= 2.00 
PRIME FACTOR= 5.00 
PRIME FACTOR= 5.00 

DONE 

A POSITIVE INTEGER>1 PLEASE:33 

PRIME FACTOR= 3.00 
PRIME FACTOR= 11.00 

DONE 

A POSITIVE INTEGER>l PLEASE:4096 

PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRlME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 
PRIME FACTOR= 2.00 

DONE 
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Pr ime Number Generator 

ABSTRACT 

Input any given number and the Prime Number Generator will 
type all the prime numbers of the specified number. 

Operational Procedures 

1. Load Prime Number Generator by FOCAL·a* 

2. Type GO and input a number and the prime numbers will be typed. 

3. A sample run follows. 

*WRITE ALL 
C-F"OCAL,1969 

01010 A ?N?,!JS'PR=IJS TS=3JT "PRIME",2 
01.20 S PR=PR+2J IF" CPR-N)I.4,1.3,1.3 
01.30 T !, "DONE ttJ GOTO 1.1 
01.40 IF" CTS-F"SQTCPR»1.6,1.6,1.5 
01.50 T !,"PRIME",PRJS TS=3JGOTO 1.2 
01.60 IF" CPR/TS-F"ITRCPR/TS»1.8,1.7,1.8 
01.70 S TS=3JGOTO 1.2 
01.80 S TS=TS+2JGOTO 1.4 

* 
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*GO 
N:6 

PRIME= 2.00 
PRIME= 3.00 
PRIME= 5.00 
DONE N: 10 

PRIME= 2.00 
PRIME= 3.00 
PRIME= 5.00 
PRIME= 7.00 
PRIME= 9.00 
DONE N: 100 

PRIME= 2.00 
PRIME= 3.00 
PRIME= 5.00 
PRIME= 7.00 
PRIME= 9.00 
PRIME= 11.00 
PRIME= 13.00 
PRIME= 17.00 
PRIME= 19.00 
PRIME= 23.00 
PRIME= 29.00 
PRIME= 31.00 
PRIME= 37.00 
PRIME= 41.00 
PRIME= 43.00 
PRIME= 47."0 
PRIME= 53.00 
PRIME= 59."0 
PRIME= 61.00 
PRIME= 67.00 
PRIME= 71.00 
PRIME= 73.00 
PRIME= 79.00 
PRIME= 83.00 
PRIME= 89.00 
PRIME= 97.00 
DONE N: 
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Right Triangle 

ABSTRACT 

Given the length of the first side and the degrees of the adjacent 
angle, this routine computes the hypotenuse, the length of the 
second side, and the number of degrees for the other angle . 

Operational Procedures 

.iJ 02 

h SI 

01 

S2 

1. Load Right Triangle by FOCAL·B. 

2. Type GO, supply the length of 51 and the degrees of the adjacent angle. 

3. The results will be dumped on the Teletype. * * 

4. A sample run follows. 
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C-F)CI:IL., 19(,S'l 

011.1('11:\,<;1< "<;TIlE SI "=flUI:ILS" <;1 
QlI."OI 1:\ " L\D.JClCE'JT I:\\Jr;u: I:\? 1':(.)'JI:\1.S" l\?; TY~E "G[Gf<E';:<;"" 
0l1.~0l S RI:ITI0=1.1~159?IIROI; S[1 1:I1=90-1:\? 
0l1.~Ql SET HYP=SI/FSIN(I:\I*RI:\TI); <;~T <;?=FS0T(~YPt?-Slt?) 

1111.5111 T "SIDr: S~ .. , S?,!, "HYP'"lT"='JIJSF", HYP,' 
(~1.6Q1 T "1:\\lGI.E 1:\1", 1:\1, 

* 

* (,:,1 

SIDE SI -:0111:\I.S:') 
I:\D.Jl\r.F'JT l\\lGI <: I\? V fllJl:\ \ s: ~'1 

TlFGREES 

SIDE S?:: ?R9 
HYPOTENLJSF.= 5.77 
l\'JGLF. Al= 6",.,;11111 
*r,O 
S T DE S I EQUM S: I rl 
AD<JI\CE~JT AN(;L=: A" EQUALS: Ml 

DEGREES 

SIDE S? = 9.('(' 
HYPOTENUSE:: 13.9111 
I:\NGLE 1\1= 46.ACl 

* 
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B. Mathematics 





Automatic Curve Fitting 

ABSTRACT 

By stating five end points, the Automatic Curve Fitting routine 
will compute and print the coefficients of the fourth order equa· 
tion that fits these end points. Output may be one or all of the 
following: 

a. Data 
b. Plot of the graph on the TTY 
c. None (no output). 

Operational Procedures 

1. Load this demonstration program by FOCAL·8. * 

2. Type GO and input the five end points. Execution begins. 

3. A sample run follows. 
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*WRITE ALL 
C-FOCAL~1969 

01.05 DO 5 
01010 ASK !!!" INPUT "; FOR L=0~4; ASK A(L> 
01.20 S AB=(A+A(4»/2J S SB=(A(4)-A)/2 
01.30 S AS=(A(I)+A(3»/2J ~ SS=A(3)-ACI) 
01.50 S A2=(AB-AS)*4/3; SET A3=(SB-SS)*4/3 
01.60 S A0=AB-A2l S AI=SB-A3 
01.70 S TA=A0-.AI/2 + A3/2; S TE=A0+AI/2 - A3/2J S AM=A0-A(2) 
01.80 TYPE !?A0?,? AI?,? A2?,? A3?,!!? TA?,? TE?,!!! 
01.90 ASK "OUTPUT? "X,!! J II' eX-0NONE)I.9I,I.l 
01.91 IT eX-0PLOT)2.I,2.3,2.1 

T " x COMPUTED 
GOTO 1.9 

02.10 
02.20 
02.30 
02.40 

F'OR K=I,41JDO 4 
GOTO 1.9 

03.10 S X.=K/4-1 
03.20 IF' ex) 3.3,3.5,3.4 
03.30 S X=X-2E-6 
03.40 S X=X+IE-6 
03.50 S Yl=A0 + AI*X + A2*Xt2 + A3*Xt3 
03.60 S Y2=YI-AM*(I-Xt2)*CI-4*Xt2) 
03.70 TYPE %6.03,X,YI,Y2,! 

04.10 SET X=eK-l)/20-1 J DO 3.5 
04.20 F'OR L=0,9J T " " 
04.30 TYPE "." III FOR L=0,9+20*Yll TYPE 
04.35 TYPE "*" /I 
04.40 IF' eK-1-10*FITRc(K-l)/10»,4.45;T !;R 
04.45 FOR L=0,9+20*AeK/10)J TYPE " " 
04.50 T "X" !J R 

05.10 T !"GIVEN AN 'INPUT' OF' F'IVE POINTS, THIS ROUTINE WILL 
05.20 T !"COMPUTE AND PRINT OUT THE COEFFICIENTS OF' A 4TH ORDER 
05.30 T !"EQUATION THAT F'ITS THE END POINTS. THE USER 
05.40 T !"MUST JUGE HOW GOOD IS THE RESULTANT F'IT AT THE 
05.50 T !"MIDDLE POINT. OUTPUT MAY B'NONE', 'DATA', OR 'PLOT'. 

* 
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GIVEN AN 'INPUT' OF FIVE POINTS, THIS ROUTINE WILL 
COMPUTE AND PRINT -OUT THE COEFFICIENTS OF A 4TH ORDER 
EQUATION THAT FITS THE END POINTS. THE USER 
MUST JUGE HOW GOOD IS THE RESULTANT FIT AT THE 
MIDDLE POINT. OUTPUT MAY S'NONE', 'DATA', OR 'PLOT'. 

A0= 0.98 At= 

TA= 0.78 TEi' 

OUTPUT ? :PLOT 

• 

• * 
*x 

OUTPUT ? INONE 

* 

* 

* 
* 

* 

* 
* 

* 

* 

x 

* 

0.16 A2=-

* 
* 

* 
* 

* 

1.17 

* 
* 
* 
* 
* 
* 

* 
* 

* 
* *x 

* 

* 
* 
* 
* 
* 
* 
* 
* 

0.90 A3=-
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Base to Base Integer Conversion 

ABSTRACT 

The New Math introduced the idea of representing numbers by 
their place value other than multiples of 10. For example: 123, 
base 10, is 1 X 102 + 2 X 101 + 3. A number in base 8 (octal) is 
abc or a * 82 + b * 8 1 + c. A binary number is a number whose 
base is 2. Only numbers less than the base itself may be used as 
digits; thus, in base 2 only Os and 1s may be used, and in octal 
representation only 0, 1,2, ... 7 are used. For those numbers 
larger than 10, one must assign special symbols to digits greater 
than 9, such as JQK (Jack, Queen, King) for numbers in base 13. 

By using place value representation in base 10, any numerical 
equivalences can be checked. 

For example: 

octal: 3*8 + 2*81 + 0 
equals· 

binary: 1*28 +1*27 +0+1*25 +0+0+0+0 
or it may be represented by the following expression: 
320)8 = 11010000h 

Operational Procedures 

1. Load Base to Base Conversion with FOCAL-B. * 

2_ Type GO and execution begins. 

3. The user must give: 

a. The number to be converted 

b. The base number of the representation 

c. The base number of the desired representation. 

4. A sample run follows. 
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@@@@@@@@ 
C-F"OCAL~1969 

01.04 T I"BASE TO BASE INTEGER CONVERSION ROUTINE."!! 
01 .05 ASK "CONVERT" ~ O~" F"ROM BASE" ~ B 1 ~" TO BASE" ~ B2~ I 
01.10 SET I=IJSET ANS=0 
01.20 SET E=0/CI0fI)J SET R2=F"ITR[.5+CE+.00005-F"ITRCE»*11 
01.30 SET ANS=ANR2*BlfCI-1); SET R2=R2*10fCI-I) 
01.40 SET 0=F"ITRCO)-F"ITRCR2); IF" CO) 1.5~ 1.5,1.41 
01.41 SET 1=1+1; GOTO 1.20 
01.50 SET J=20 
01.60 SET I=ANS 
01.70 SET A=1/82 
01.80 SET I=F"ITRCA) 
01.90 IF" [-Al 1.91, 1.93 
01.91 SET OCJ)=CA-I)*B2 
01.92 SET J=J-IJ GOTO 1.7 
01.93 F"OR L=J-20,-I; TYPE %2, OC21+L) 
01.94 TYPE !!!JERASE 
01.95 GOTO 1.05 
*@@@@@@@@@@@@@@@@@@@@@@@@@ 
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Correlation Calculations 

ABSTRACT 

By inputting the number of column variables, Correlation Cal
culations will calculate the correlation points. 

Operational Procedures 

1. Load Correlation Calculations via FOCAL-B. * 

2. Type GO and input the number of column variables. Execution begins. 

3. A sample run follows. 

*HRITE ALL 
C-FOCAL.1969 

01.10 D 7 
01.20 G 14.1 

05.10 S~N=N+IJF I=I.K-IJS SCI)=SCI)+DCI)JO 5.2 
05.20 S SSCI)=SSC~)+DCI)*OCI)JS SCCI)=SCCI)+OC1)*OCI) 

07.10 T "CORRELATION CALCULATOR 
07.11 T !"COI1RELATES ALL COLUMN VARIABLES TO FIRST. CAPACITY 13".!JE 
07.12 A "TYPE NUMBER OF COLUMN VARIABLES".K.! 
?J7.13 T %3.2.· .. Y· TO CONTINUE INPUT. 'N' TO TERMINATE INPUT".!! 

10.1'~ T !! ."CORRELATIONS" .'! ! ."--VAR---COR-". I 
10.20 S O(1)=FSQTCN*SSC1)-SC1)*SC1» 
10.21 I CDCI» 10.25.10.4.10.25 
10.25 F I=I.I.KJO II 
10.26 Q 
10.40 T I."IMPROPER MAIN".IJQUIT 

11.10 S O(2)=FSOTCN*SSCI)-SCI)*SCI»JI CO(2» 11.2.11.4.11.2 
11.20 S D(3)=CN*SCCI)-SC1)*SCI»/CDC2)*DCl»JT I.D(3).IJRETURN 
11.40 T 1.0." *". I JRETURN 

, 
14.10 A "~10RE?".DC1)JI COCI)-GY) 10.1.14.2.10'01 
14.20 F I=l.KJA OCI) 
14.30 T IJO 5JG 14.1 

* 
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Exact Factorial 

ABSTRACT 

Answers are occasionally required with greater precision than is 
possible in a single variable. One such occasion is the exact com· 
putation of a large factorial, which requires multiple precision 
(j.e., enough to hold all of the answers). 

This routine facilitates computing the factorial. The maximum 
factorial that can be computed is 200. 

Operational Procedures 

1. Load Exact Facturial by FOCAL-B. * 

2. Type GO and input the number for which the factorial is to be computed. Execution 
begins. 

3. A sample run follows. 
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*W~PGQP~G~~~~~@.~~~nnnpn~~~~8'Q~~~P~@A~~@9g~PS~QO~9@@'~@~~9~D3ae 

C-FOCAL .. 1969 

iii I .ns ~~RASE 

"'1 .l~R I:\SK ! "~'!HAT IS THE NUr--:RER? "N.!! 
(.'11.(19 SET 7=1.1 F"IR I=l.:--J; SF:T 7=Z*I 
'i'l1.1~ TYPF: %fl: .. N .... FI.\CT')RIAL. ISI.\PPIWX1f>'ATF.LY "%,Z,!! 
r-11.2~ TYPE !"TH~ ?,XI\CT A~SI·,l"R IS "! 
PlI. 3~ SET S( 1>=1 ; S~T ('!I:\X= I } SET C=H'11i10 
0).40 FOR X=),N; DO ? 
,.., I .45 T !" 
'i'l1.50 FOR Z=I .. MAX; ~n 5 
(ill .7f>l T !!!; rJi J T.T 

~~.)(.'I FOR I=I,MI.\X; Dn 1 
0?2~ F I=I .. ~l:\x;no • 

03.)0 ~ET S(I>=$(I)*X 
03.2~ IF (!+)-MAX»).1.1.1; SF:T I=MAX+I 
03.3'il R 

04.10 IF (S(ll-C) •• 3} SET Z=FITR(S(I)/C) 
04.20 S~T 5(1)=5(1) - c*z 
!~4.?'5 S S(J+t>=S(J+J)+7J IF ( I-t-lI.\'04.3 }S~T (VAX=I+) 
fil4.1"~ R 

0S.0S SET I=MAX+I-7 
!~5'''''6 T %1 ........ 
(.'15.10 IF (7*FITR(Z/7)-Z) 5.2; TY?~ 

V1S.2C'1 FO'~ .1=1 .. 3; 1)0 A 

~6.1n S~T X=FITR(S(I)/10tr3-J]) 
0f,.2"1 TYPF: X 
06.30 SEr S(I)=S(Il-IRt[3-JJ*X 
*a9a~~a~~@A@@@~~~@@'Q~@~'~~~~00~'O~~@~~~~~@'~ 

*G1 

I.~HAT IS TH"- '\IUJIIBER? : 1(1\ 

t 01 FI\CTnRTAI. IS I.\PPROX J r"~TF:L y (lI.9.?SR9F+16V1 

THF FXACT I\NS!·IFR IS 

• 0 VI 9. 1I ? 5, 9 4 7. 7 5 9, R :l 1'\ .. 3 5 9 .. 

4 2 f-l .. R 5 I , f, ? ~ .. 1 ? 4 .. 4 R ? .. 9 1 b. 7 4 9, 

5 6 2 .. 3 1 2 .. 7 9 4, 7 (?I ? .. 5 4 3. 7 6 ~, 3 2 7 .. 
R R 9. 3 5 3 .. 4 6. 9 7 7, 5 9 9 .. 3 I 6. 2 2 I .. 
4 7 A. 5 (?I 3 .. 1.1 R 7, I'( 6 ) .. 5 9 I. Fl 111 1'\. 3 4 (" 

9 I I .. " ? 3 .. 4 9 ill, OJ III 3. 5 04 9, 5 9 9. 5 Fl 3 .. 

3 6 9 .. 7 0 A, :3 OJ ~ .. i, 91 " :;>, 6 4. <:'I rI [lI. n, (?I 0 .. 

0 (.'I "" I" 111 01, 111 (II P.I .. 0 P.I (?I. " ~ 0. 0 0 "I 
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*GO 

WHAT IS THE NUMRER? :2~0 

200 FACTORIAL IS APPROXIMATELY 0.788647[+375 

THE EXACT ANSWER IS 

* 

• 7 8 R. 6 5 7. 8 (-, 7, 
55 2. 1 6 3.? 3. 9 3 2. 
I 3 5. 9 7 7. 6 R 7. I 7 1. 
5 3 3. 2 4 4. 3 5 9. 4 4 9. 
9 2 "I. 1 91 4. ? R LI. 0 I I. 
I 7 7. 2 t ?. t 3 R. 9 I 9. 
6 4 2. 7 9 ~lJ. 2 4 2. 6 3 .,. 
6 2 4. 9 5 ? 8 2 9. 9 3 I. 
2 7 n. 7 6 3. 3 t 7. 2 3 7. 
9 2 2. 4 4 5. 6 2 t. 4 5 I. 
91 3 3. 2 9 I. R 6 ~. I 3 1. 
R 5 3. 2 7 7. 5 2 4. ? 4 ?, 
2 4 0. 3 2 I, 2 5 7, 4 ~ 5. 
2 2 6. (-) 1 I. 9 C'I 4. 1 7 0. 
7 Cl 0. R 5 R. 7 9 fo. 1 7 R, 
6 ::> 1. 7 0~. R 9 7, 3 7 LJ, 

91 0 91. 0 91 0. 0 0 0. 91 91 0, 
n 0 0. n 91 0, 0 91 0. 91 91 91, 

3 A 4, 7 9 01 .. 5 r" ;1, 

R 5. C'I 6 2. ? 9 5. 
2 6 3. 2 9 4. 7 4 2, 
9 6 3, .4 91 3. 3 4 2. 
9 R 4. 6 ? 3, 9 91 4; 
6 3 R. R 3 (11, 2 5 7. 

91 5, 91 6 I. 9 ? (-" 
I 3. 4 6 2. R 5 7. 

1 9 fo. 9 8 R, 9 .4 3. 
6 6 4, 2 4 0. 2 5 4, 
2 2 7. 4 2 R, 2 9 4, 
4 91 7. 5 7 3. 9 91 3. 
5 7 9, 5 6 S. 6 6 91. 

3 2 4. 0 (-, 2. 3 5 I. 
9 2 2, 2 2 2, 7 R 9. 
7 2 n. 0 91 91. 0 91 0. 
C'I 0 0. 91 (11 0, 91 91 0, 
~ 91 0. 0 0 (11, 91 0 91 

3-21 





Least Common Multiple 

ABSTRACT 

Least Common Multiple, a mathematical FOCAL·8 demonstration, 
computes the least common multiple for a specified set of numbers. 

The user must input the number of items to be computed, and the 
numbers that will be considered. 

Operational Procedures 

1. Load Least Common Multiple by FOCAL·B. 

2. Type GO. 

3. Type the requested input data and the LCM will be typed on the Teletype. * 

4. A sample run follows. 

*\>1 
C-F'OCALI1969 

01.05 T "THIS ROUTINE I.JILL CO~1PUTE THE LEAST CO~lMON ~lULTIPLE."!! 
01.10 A "NUMBER OF ITEMS? "IN;F I=IIN;A ?A(J)? 
01.20 S 1=1 JS MA=A(I);IF' (N-l) 1.312.1 
01.30 S 1=1+1;1 (MA-A(I» 1.411.411.5 
01.40 S MA=A( I> 
01.50 IF (I-N) 1.312.111.3 

02.10 S LC=MA;T !!!! 
02.20 S 1=0 
02.30 S I=I+1JIF' (LC/A(I>-FITj~(LC/A(I») 2.512.412.5 
02.40 IF (I-N) 2.312.612.3 
02.50 S LC=LC+MA;GOTO 2.2 
02.60 T !I!;T %4.21"LCM"ILCI!!! 

* 
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*GO 
THIS ROUTINE WILL COMPUTE THE LEAST COMMON MULTIPLE. 

NUMBER OF ITEMS? :5 
A(I):l00 
A(I):23.9 
ACI>:9 
ACI):6 
ACI):l 

LCM= 0.3069E+06 

*GO 
TKIS ROUTINE WILL COMPUTE THE LEAST COMMON MULTIPLE. 

NUM8ER OF ITEMS? :3 
ACI):.50 
ACI):.25 
ACI):.5 

LCM= 0. 50~J 

*GO 
THIS ROUTINE WILL COMPUTE THE LEAST COMMON MULTIPLE. 

NUMBER OF ITEMS? :2 
ACI>:100 
ACI):.5 

LCM= 100.13 

*GO 
THIS ROUTINE WILL COMPUTE THE LEAST COMMON MULTIPLE. 

NUMBER OF ITEMS? :1 
ACI):10000 

LCM= 0.1000E+05 

* 
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. Example 

Linear Programming t 

ABSTRACT 

Linear Programming is used to minimize (or maximize) the value 
of an expression subject to certain restraints. 

This FOCAl·S implementation permits analysis of up to a 5 x 7 
array in a 4K PDP·S/L. Larger expressions may be processed'with 
an SK or larger configuration. * 

What is the best way to spend a man·year on the PDP-S Family production line (i.e., the optimum 
product mix from the manufacturing point of view)? 

Assume that we want to maximize the return for making a PDP-S, S/l, and SII with the following 
assumptions: 

Returns Vector: PDP-S 
1S,000 

S/l 
8,000 

SII 
12,000 dollars 

Each uses certain RE sources differently, and those resources are limited as follows: 

Coefficient Array 

Number of R-series required 

Number of W-series required 

Number of man-weeks needed 

PDP-S PDP-S/l PDP-S/I Total Limits 

20 4 S EO; 400 modules 

4 2 2 EO; 100 modules 

5 2 EO; 52 weeks 

Assume further that a small penalty must be paid for all unused parts and labor (e.g., carrying 
charges) at the following rates: 

R-series $2 each 
W-series = $1 ea 
man-week = $30 eaen 

Before using the program to compute the answer, make your own estimate. 

The input given a FOCAL program to solve this problem consists of two parts: 

1. The number of rows and columns of coefficient ~atrix (3x3). 

2. The data for the expression to be minimized (in this case the neg(;ltive of returns). 

t The program was originated bV Dr. E. Woolsey at the Colorado School of Mines. 
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If non-usage costs are positive, and the returns are negative, notice that minimizing with negative 
coefficients is the same as max.imizing with positive coefficients. 

The program uses the following symbols to indicate different quantities: 

E3. = thousands 
X (= 1) = number of PDP-Ss to make 
X (= 2) = number of PDP-S/ls to make 
X (= 3) = number of PDP-S/ls to make 
X (= 0) = number of unused man-weeks 
X (=-1)= number of unused W-series modules 
X (=-2) = number of unused S-series modules 
Z* = negative of next returns 

Interpreting the example below, we find a suggested production of 4S PDP-S/ls, 2 PDP-S/ls and 
no PDP-Ss. 

Operational Procedures 

1. load Linear Programming by FOCAl-S. 

2. Type GO and respond to the request for input data. Execution begins. 

3. A sample run follows. 
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!?f~~@j;;lfl r.IOH'!') Oil 1'>,' 
C-FOCAL.1969 

rill • f'l5 F 
'" I • I ?I A 
r?) 1.20 S 
(!II .2:' r 
PlI .3':;) F 
?! 1 .'3 'I F 
"'1·:n F 
(11·:19 S 

'~I .41 I 
'11 .45 I 
'~I .53 S 
(JlI .55 , . 

. ~ 
01.5(, ;;-

11 .57 F 
(')J.SS G 
01 .97 F 
(,q.9R T 

!"INPUT ROt'S"~~. !"I~PUT COLS"~:. !"r"PHr.',JZi'".?"! 
:'-J I = N + 1 ; S t·1\ =~' + I ; S L = ~~ + ~J ; "') r, .! = 1 , J ; f\ S fc C C J) 

!"C()EFFICIE~nS 

I = I • t'; D R 
I=I.L;S IR(!)=! 
,J = I • N ; S A (, rt 1 + I (i) * ( ,J - I ) ) = f\ ( M I + 1 ?I * ( ,J - 1 ) ) - r; ( J + r~ ) 
TF=0;S L=0;F J=I.~;D ? 
(L)I.97.1.97;S TE=IF:/s;S K=:F I=I.f11U:~ 

(K)I.97,1.97;S I=I8(K);S J=M+L1S IRCK)=JRCj) 
IR(.J)=I;F I=l,t'Q;S CCT>=I\(I+I(1*(L-1 »;e; A<l+lr;aCL-l »=f,J 
,6,CK+10*CI..-I »=\ 
J=I,,\II;S ACK+IWH,J-I »=ACK+l?1*<.J-l »/COO 
I = I , I ,~' I ; D 4 
1.:39 
I = I , t-i; T !" XC" % 2, I R C I ) - IV:, " ) "r: R • '~2 , A ( 1+1 (1 * UJI - I ) ) 
! ! "7 *" , {\ (~! I + I 0. * (~) I - I ) ) , ! ! Hl 

Cl:1 • r~ 1ST L = A ( I + I (;"' ( 1. - I ) ) ; I ( T L ) , ; S T L = tH I + 1 {,<* ('.1 - I ) ) / T L 
"13.'l? I (TF-TI ),:S T-=Tl;S \{=I 

n4.01 (K-I)4.'l2,; 
'l4. ?I? F .J = I , N I I ,c.; A ( 1+1 0i * ( J - I ) ) = ,6, ( I + I ,~* ( .1- \ ) ) - t\ ( 1< + 1 (1 * ( ,J - I ) ) "' r; ( I ) 

OR.'ll T !;F ,1=1,\'\;A ACI+lr~*(,'-\»;U 7 
*n0PpR~B~n~n0rn0B0~ 

INPUT RD\·iS: 3 
INPUT COlS:3 
tv I~" HlI lE? 
:2 :1 ::'1£1 :-IRE:3 :-8[1 :-I?F, 
COFFFlr:IFNTS 
:??I :4 :R :4(1"1 
:4 :? :? :I'lr~ 

:5 :1 :? :52 
RFSU1.TS 
X(=- 2)= 
X(= 2)= 
X(= 3)= 

* 

192.OIVl 
4" .0{~ 

;:>.110 
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* 
* *GO 

INPUT RDI.,]S: 7 
INPUT COLS:3 
f>t.INIMIZF? 
:0 :!11 :~ :'" : Ol :", :!'iI :-55 :-15'~ :-7"1171 
Cm~FnCIENTS 

:?5 :5 :35 :5",Olrl 
:10 :15 :5 :IV'lOlL'l 
: 5 :1 [II : 9 : 3vJli'I 
:4rll~40l :117J :~~ :30ll7J[II 
:1 :(-1 :!'I :5~ 

:0:1 :17J :5'" 
:0 :0 :t :5Cl 
XC=- (,)= ~R33.33 

xc=- 5)= R33.11 
XC= 1)= 13.33 
Xc=- 3)= If.1/l'1!'i1.(.)r:l 

XC=- 2)= 51i1.111", 
Xc=- I ):: 51il.(?I/l'I 
xc= (1)= 16.(,7 

Z*=- 23333·30 
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A 

B 

C 

D 

E 

A 

0.2 

0.1 

0.5 

0.6 

0.05 

ABSTRACT 

5 x 5 Markov Process 

B C 

0.4 0.1 

0.3 0.4 

0.1 0.1 

0.05 0.05 

0.15 0.25 

Markov Process 

D E 

0.2 0.1 

0.2 0.0 

0.1 0.2 

0.2 0.1 

0.25 0.3 

Distribution changes over a period of time. At one time a particular 
group or item may increase, at another time a decrease may be ob
served. One can calculate the steady-state vector of the distribution; 
therefore, one can judge an average flow for a specific group over a 
designated period. 

Markov Process, a mathematical process, calculates the rate of dis
tribution over a specific period, and concludes with a steady-state 
vector for the requested time allotment. 

Operational Procedures 

1. Load Markov Process by FOCAL-8. * 

2. Type GO and supply the appropriate input data. Execution begins immediately. 

3. A sample run follows. 

3-29 



* *WRITE ALL 
C-rOCAL .. 1969 

01.01 G 2.01 
01.02 f 1=I .. U;T !;f J=I .. U+IJA ACI+U*CJ-l» 
01010 5 N=0 
01.13 5 N=N+l 
01.14 5 K=N-l 
01.15 5 K=K+IJI CK-U)1.95 .. 1.95 .. 1.90 
01.17 1 CK-N)I.18 .. 1.30 .. 1.18 
01.18 fOR M=N .. l .. U+IJD 1.97 
01.30 5 R=ACN+U*CN-l»Jr J=N .. U+IJS ACN+U*CJ-l»=ACN+U*CJ-l»/R 
01.31 1 CK+I-U)I.32 .. 1.32 .. 1.33 
01.32 f I=K+l .. I .. UJr J=N+l .. 1 .. U+IJD 1.98 
01.33 1 CN-U)I.13 .. 1.34 .. 1.13 
01.34 5 I=U+l 
01.35 5 1=1-1 J 1 (I-I'>I.50J 
01.36 5 YCI)=ACI+U*U)/ACI+U*CI-l»; 5 K=I 
01.37 5 K=K-IJI CK-l)I.35J 
01.38 5 ACK+U*U)=ACK+U*U)-ACK+U*CI-l»*YCI) 
01.39 G 1.37 

'01.50 r J=I .. UJT !"PC0 .. " .. %2.00 .. J .. ")" .. % .. YCJ) 
01.51 Q 
01.90 T !I"YOU GOOrED";Q 
01.95 I CACK+U~CN-l»)1.17 .. 1.15 .. 1.17 
01.96 5 ACN+U*CJ-l»=ACN+UCJ-l»/ACN+U*CN-l» 
01.97 5 TE=ACN+U*CM-l»JS ACK+U*CM-l»JS ACK+U*CM-l»=TE 
01.98 5 ACI+U*CJ-l»=ACI+U*CJ-l»-ACI+U*CN-I»*ACN+U*CJ-I» 
01.99 I CACK+U*CN-l» .. 

02.01 A !"MARKOV STEADY-STATE .... !! .... HOW MANY STATES? .... U 
02.04 r I=I .. UJD 2.99 
02.05 G 3.01 
02.98 f J=I .. UJA ACJ+U*CI-l» 
02.99 T !!"SUCESSIVE PROBABILITIES IN STATE .... l2.00 .. IJD 2.98 

03.01 f I=I .. UJf J=I .. UJD 5.0 
03.02 r J=I .. U+IJ S AC1+U*Cj-l»=1.0 
03.03 S ACU+U*CU»=0.0 
03.07 G 1.10 

05.01 I CI-J) .. 5.02 .. 
05.02 S ACI+U*CJ-l»=ACI+U*CJ-l»-1 

* 
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*60 

MARKOV STEADY-STATE 

HOW MANY STATES?:4 

SUCESSIVE PRQBABILITIES IN STATE= 1:.080 :.184 :.368 :.368 

SUCESSIVE PROBABILITIES IN STATE= 2:.632 :.368 :0 :0 

SUCESSIVE PROBABILITIES IN STATE= 3:.264 :.368 :.368 :0 

SUCESSIVE PROBABILITIES IN STATE= 4:.080 :.184 :.368 :.368 

P(0,= 
PC0.= 
PC0,= 
PC0,= 

1)= 0.255192E+00 
2)= 0.265282E+00 
3)= 0.176466E+00 
4)= 0.303061E+00* 
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Polynomial Expansion Program 

ABSTRACT 

By inputting the value of the exponent, Polynomial Expansion 
Program computes the coefficient of (X+V) tN. 

Operational Procedures 

1. Load this demonstration program by FOCAL-S. * 

2. Type GO and when asked, state the exponent. Execution begins. 

3. A sample run follows. 

*WRITE ALL 
C-FOCAL.1969 

01.01 TYPE I!. "WHAT IS THE EXPONENT?" !.J ASK EXJ 
01.02 FOR J=0.EXJ DO 4J 
01.03 FOR JB=0.EXJ DO 5J 
01.04 GOTO 1.01J 

02.01 SET p=lJ 
02.02 FOR I=N-R+l.NJ SET P=P*IJ 
02.03 RETURNJ 

03.01 SET PQ=IJ 
03.02 IF CR) RETURN,3.20.3.03J 
03.03 FOR I=I.RJ SET PQ=PQ*IJ 
03.04 RETURNJ 
03.20 SET PQ =IJ 
03.21 RETURNJ 

04.01 SET N=EXJ 
04.02 SET R=JJ 
04.03 DO 2J 
04.04 DO 3J 
04.06 SET K=J+1J 
04.10 SET COCJ)=P/PQJ 
04.11 SET JA=EX-JJ 
04.12 SET COCJA)=COCJ)J 
04.13 RETURNJ 

05.01 SET K=JB+1J 
05.02 TYPE ! • "COEF" %3 • K. " IS " % • COCJB)J 
05.03 RETURNJ 

06.10 TYPE !!."POLYNOMIAL EXPANSION PROGRAM - PROJECT ASC - G.FORD".! 
06.20 TYPE" COMPUTES COEFFICIENTS OF CX+Y)tN" 
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*GO 

WHAT IS THE EXPONENT? 
:2 

COEF'= 1 IS = 121. 1 121 121 121 121 121 E+ 121 1 
COEF'= 2 IS = 12I.2121121121121I2JE+I2I1 . 
COEF'= 3 IS = 12I.1121121121I21I21E+I2I1 

WHAT IS THE EXPONENT? 
:-3 

COEF'= 1 IS =-12I.21210121I21I21E+I2I1 

WHAT IS THE EXPONENT? 
: 1 

COEF'= 
COEF'= 

1 IS = 12I.1121121121I21I21E+I2I1 
2 IS = e.ll21el2l121I2lE+I2I1 

WHAT IS THE EXPONENT? 
:121 

COEF'= 1 IS = 12I.1121121121121I21E+I2I1 

WHAT IS THE EXPONENT? 
:5.3 

COEF'= 1 IS = 121. 187391E+I2I1 
COEF'= 2 IS = 121. 72121734E+I2I 1 
COEF'= 3 IS = 121. 125345E+12I2 
COEF'= 4 IS = 121. 125345E+12I2 
COEF'= 5 IS = 12I.72121734E+I2I1 
COEF'= 6 IS = 121. 187391E+I2I1 

WHAT IS THE EXPONENT? 
:-1121 

COEF'= 1 IS =-12I.9121121121121I21E+I2I1 

WHAT IS THE EXPONENT? 
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Repeating Decimals 

ABSTRACT 

This FOCAL-8 routine computes and types the repeating decimals 
of a fraction. The user must input the numerator and the denom
inator, respectively. 

If the output appears to be repeating for a line or two, interrupt 
the output by typing a CONTROL-C (C). FOCAL will give an error 
message and an asterisk ( *). Type GO to continue. 

Operational Procedures 

1. Load Repeating Decimals with FOCAL-S. 

2. Type GO.* 

3. Input the numerator and denominator followed by a carriage return; the results will be 
typed on the Teletype. 

4. A sample run follows. 
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?010.00 

"''':R!\SF l\1'LL 
'HJ 
C-FDCAL,19f.,9 

* 
*C-FfJClIL,196'} 

*"'11.10 SET 7=5 
* flIl .~?i I F (R - A ) 1 • Li. 1 • 3; T Y P;;: " "1 ."; r; In 'I ~. t 

*"'I.l'?! TYPE '"t''' ;O'JlT 
*"11.4(11 TYP;:: '''THIS PRnr;R!\'" ()i\!!Y "~Vl\t..'.JAT;;:S FRC,CTI,),\iS<I"!;0'JlT 

* 
*0~oIl:l SI!:T ~~=1(,J 

*0~.?"1 IF (N*A-R) ?1,~.I.Li.l 
*flI?l"1 "iFT ~=In*\i 

*'?i?LiOl TYP. "1.(111) f., 
*01?5'i1 Gf)Tf) ?? 
*"1?~7 

* 
*I1ILioll1l S~~T C=I 
*(,ILl.?", IF (~*A-C*q) ').1 
*n4.1111 SET C=C+l 
*04.41l1 r:')T() LI.~ 

* 
*"'5.1"1 TYPF 11.C-IJ 00 ~ 
*"'5.-:;>(.\ C;ET l\=~J*I'\-(C-l ),H1 
*?i5.301 IF (-A) 5.5lTycE !; QUIT 
*015.50 IF (I'\-g) ~.I,l.~I.l.LJ 

* *1116.1'71 IF (7-?0) 6.~l SFT 7=1lI; TYp~ 

*"',<..?"I SET 7=7+1 ;RFT'IR'J 
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** 
*(;0 

ENTER 'lUMERATOR AND DEN0fv'INATOR :t , :1I 

", .= ?= 5 
*(;0 

ENTER NU~"=RATOR AND f)ENOt-lINATOR : I In, :?5'" 

01 .= 5= 3= 6 
*GO 

ENTER \,JUIY,ERATOR AND DENOMINATDR : 1 , :5 

(lI .= ? 
*(;0 

ENTER Nm'ERATOR AND DENOflilINATOR :25, : 75 

(.I .= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 3= 1= 3= 3= 3 
= ,1= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 3= 1= 1= 3= 1= 3= 3 
= 1= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= .1= 3= 1= 1= 1= 1 
= 3= 3= 3= 3= 3= ,1= .1= 1= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= .3 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 3= 3= 1= 3= 1= 1= .3 
= 3= 1= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 1= 1= 1= 3= 1= 3= 3-, - 1 
= 3= 3= 3= 3= 1= 3= 3= 3= 3= 3= 3= 1= 3= 3= 1= 1= 1= 1= 3= 3 
= 3= 3= 3= 3= 3= 3= 1= 1= 1= 3= 3= 3= .1= 1= 3= ,3= 1'= 1= 1= 1 
= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 3= 3= 3= 1= 1= 1= 1= 1= 3= 1 
= 3= 1= 3= 1= 3= 3= 1= 3= 3= 3= 1= 3= 1= 1= 1= 1= 3= 3= 1= 1 
= 3= 3= 3= 3= 3= 3'7 3= 3= 3= 3= 3= 3= 1= 3= 3= 3= 3= 3= 3= 3 
= .1= 3= 1= 3= 1= 1= 1= 3= 3= 3= 3= 3= 1= 1= .1= 1= 1= 3= 1= 1 
= 3= 3= 3= 3= 1= 1= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 1= 3= 1= 1 
= 3= 3= 1= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 1= 3= 1= 1= 1= 3 
= 3= 1= 3= 3= 3= 3= 1= 3= 3= 3= 3= 3= 1= 3= 1= 1= ~= 3= 1= 3 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 1= 3= 1= 1= 1 
= 1= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 1= 1= 1 
= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 3= 3= 1= 1= 1= 1= 3= 1= 1 

3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 1= 1= 1 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 1= 3= 1= 3= 3= 1= 3= 1 
= 1= 3= 3= 3= 1= 3= 1= 3= 3= 1= 3= 3= 3= 3= 3= 3= 3= 3= 1= 1 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 1= 1 
= 3= 3= 3= 3= 1= 3= 3= 3= 3= .3= 3= 3= 3= 1= 3= 3= 3= 3= 3= 1 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 1= 1= 3= 1= .1= 1= 3 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 3= 3= 3= 3= 3= 3= 1 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 3= 1= 1= 1= 3= 1= 3= 1 
= 3= 3= 3= 1= 3= 1= 3= 3= 3= 1= 1= 3= 1= 3= 3= 1= 1= 3= 1= 3 
= 3= 3= 3= 3= 3= 3= 3= 3= 3= 3= 1= 1= ~= 1= 3= 1= 3= 3= 1= 3 
= 3= 3= 3= 3= 3= ?01 ."It'l ~ "'4.2(11 

* 
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Roots of a Quadratic 

. ABSTRACT 

Given values of a, b, c of a first-degree quadratic equation, this 

FOCAL-S demonstration program computes the roots of the 

equation. 
• 

Based on the quadratic equatic:»n theo~:-;.; given ax2 +bx+c=O, 

then x=-b±'; b2 - 4ac 
2:0 _ .. 

If ~, '0, and c are real, the follciwing principles are applied: 

a. If b2 -4ac is positive, the roots are reall!ll'ld unequal. 
b. If b2 --4ac is 0, the roots are real and equal. 
c. If b2 -4ac is negative, the roots are imaginary and unequal. 

Operational Procedures 

1. Load Roots of a Quadratic with FOCAL-S. ** 

2. Type GO and input the value.s \.It a. b. and c. Execution begins. 

3. A sample run follows. 

r,-F'OCAL,t969 

(Il t • 1 (lJ 

(ill .2(il 
(Ill .3Gl 
(ill.4(11 
Pll • S(il 
tJll.f,(Il 

tJll • 70 
tJll • Rlil 

* 

?A R C ?; SET ROOT=Rt2-4*A*C 
1.4,1.3.1.4 

ASK! ! 
IF' CA) 
TYPE 
TYPE 
TYPE 
TYPF. 
TYPE 
TYPE 

"THIS IS A F'IRST DEGREE EQUATION" !; GOTO 1.1 
%6.(il3. ! " tHE ROOTS ARF:"J IF' CROOT) 1.7.1.f, 

!,C-R+F'SOTCROOT»/2*A.!,C-R-FSQTCROOT»/?*A;GOTO \.t 

! -R/?*A,! J GOTO 1.,1 " .. 
" I~Ar,INARY "',,-R/2*A~" + ( .... FS0T(-ROOT)/~*A, ) ". 
!,-R/2*A," - C",F'SOTC-ROOT)/2*A.")*I",!;GOTO 1·\ 
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II : ~ 
R : ') 

r: :? 

T~E F~OOTS A RF: 
=- 91.5(;1r;1 

II : 1 
q :? 
r: :1 

? .I~~';' 

THJ.: ROOTS .lIRE 
=- 1.1i100 

.lI : 4 
R : 2 
C : 4 

THE ROOTS ARE IMAGINARY 
=- 0.250 + (= 0.96A>*1 
=- 0.2591 (= 0.968>*1 
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Statistics 

ABSTRACT 

Statistics is a FOCAL-8 program that takes statistical parameters 
of data and calculate!! the standard deviation, the mean deviation, 
and plots, and lists the data on a standard deviation curve. 

Operational Procedures 

1. Load Statistics by FOCAL-B. * 

2. Type GO. The program requests the number of items of data and the data, and execution 
begins. 

3. A sample run follows. 

C-fuCAL.1969 

01·01 ERASE 
01·10 ASK !!"HUtJ MANY DATA ARE THERE?" XN.! 
1'11.2,1 TYPE !"PLEASE LIST YuUR l)ATA."! 
1'11.30 FuR I=I.XN; ASK XCI) 
01 .40 TYP E ! "UK" ! ; FUR I = I. X,,''; l)u 3 
01.55 SET XMU=SMXIXN 
01.60 SET VAR=SQXIXt\I-XMUt2 
01·80 TYPE %6.1'l3.! !"MEAN ".XMU.!"VARIANCE"VAR 
01.81 TYPE! !"STA,'l/DA'RD l)EVIATIuN " FSQT<VAR) •. !! 
01·85 FUR I=I.XN;SET MD=MD+fABS(X(I)-XM) 
01.86 TYPE" MEA.'J OEVIATIU,'I/ "1"1l)/X,'I/.! 
01.90 TYPE !"SURTING ••• 
01.91 SET X(0)=IEI00;SET X(X.'I/+I)=-X(0); FuR l=I.Xt'I/; DU 4 
01.92 TYPE!" THE MEDIA,\) IS ";IF (FITR<XN/2>*2-X;") 1 •. 93.1.94 
01.93 SET C=X«X.\)-1>l2 + I) ; GUTU 1.95 
01.94 SET C=<X(XN/2)+X(XN/2+1»/2 
01.95 TYPE C.!!! "THE l)ATA ARE "!! 

02.10 SET C=60/<X(I)-X(XN» 

02.20 FUR I=I.XN; TYPE "*"!X(I);FUR K=0.C*<X(!>-X(X,'I/»;TYPE" " 
'02.41'l TYPE "*"!!!!!; RETUR,'I/ 

03.10 SET SMX=SMX+X(I) 
03.20 SET SQX=SQX+X(I)t2 

04.05 SET 1<=1 
04.10 IF (X(I+\)-X(J»4.3; 
04.20 SET C=X(!>;SET X(I>=X(I+l>; SET X<I+I)=C; SET 1=1-1; GUTu 4,\ 
04.30 SET I=,{ 

* 
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HU~ 1'1l\,IJY OATA ARE THEf~E?: I'" 

PLEASE LIST YUUH DATA. 
: ·21 : • 41 : • 701 : 2 • I I : I • 51 : • 7 51 : I • 451 : I • 331 : I • 3521 : 2 • (1 

UK 

i"l£A,IJ = 
VriRI A,IJCE::: 

I .180 
g. 37 4 

STANDARU DEVIATIUN 

MEAN DEVIATION = 

SORTING • • • 
THE MEDIAN IS = 

THE DATA ARE • 2.Hh! 
= 2·g00 
= 1·500 
= 1.450 
= 1·352 

I • 35(1 
= '-'.750 
= f1. HH'l 
= C1 • 4(~0 ..----= 0. 2(.H~ 

PLEASE LIST YUUR DATA. 

HEAl'll = 
V.ARIA,IJCE= 

~) ·850 
'1·5"'2 

STA~DARO UEVIATIJN = 

MEAN UEVIATIUN = 

SURTI !\Ill 
THE MEDIAN IS = 

THi DATA ARE 

*" 
= 2.100 
= 1.800 

0.61 I 

1.351 

/ 
~ '"-----

(1.709 

= 0.600 

/ ------------------= 0. 5(~0 
0.400 

= 0·300 
::: 0.250 '" 
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IV. PROBLEM SOLVING 
ROUTINES 





Calculating Survival Rates t 

ABSTRACT 

This program computes the survival rates of subjects alive N periods 
after diagnosis or treatment. 

Input: 
N 
L(1) 
0(1) 
U(I) 
W(I) 

= Number of periods after diagnosis 
= Initial number of subjects 
= Died during period I 
= Lost (survival status unknown) during period I 
= Withdrawn alive during period I 

The program computes the following information: 

L(I) = 

E(I) 

Q(I) 

Alive at beginning of period I 

L(I) = L(I-1) - (0(1-1) + U(I-1) + W(I-1~ 
Effective number exposed to risk of dying during period I 

E(I) = L(I) - CU(I) + W(lY /2 

Proportion dying during period I 

Q(I) = 0(1) / E(I) 

p(I) = Proportion surviving during period I 

P(!) = 1-0(1) 

R (I) Ith period survival rate 

R(I) = P(1) * P(2) * ... *P(I) 

S( I ) Standard error of survival rate 

S(I) = R(I) j ~ OJ 
j = 1 Ej-Oj 

t For reference see S. J. Cutler and F. Ederer, "Maximum Utilization of the life Table Method in Analyzing 
Survival," Chronic Diseases, December 1958; pp. 699-712. 
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rational Procedures 

Load CalculatingSurv;val Rates with FOCAL-8. 

Type GO and input the number of periods followed by a carriage return and the number 
of subjects followed by a carriage return. * 

Type in the number of: 

a. Periods followed by a space 
b. Subjects who died followed by a space 
c. Subjects lost followed by a space 
d. Subjects withdrawn followed by a space 

After all periods have been given, type a 0 when it requests a period. 
(I: l. followed by a carriage return and input data will be complete. 

After computing the input data, the output will be dumped on the Teletype. 

A sample run follows. 

RITE ALL 
FOCAL, 1969 

.\5 T '''SURVIVAL RATES' 

.20 A ! !"NUMBER OF PErnODS"N,! 

.30 S 0(0)=0JS U(0)=0JS W(0)=0JS R(0)=IJS SUM(O)=O 

.40 A "INITIAL NUMBER OF SUBJECTS"L(!),! 

.45 S L(0)=L(1)JT •• DIED LOST WITHD~AWN 

.50 FOR I=l,NJ T %3,!,IJ ASK? O(I> UCI) '::(I>?,' 

.65 T !" ALI VE EXPOSED" ! 

.66 T .. AT \HTH- TO )(ISI< % % 
,.67 T .. SllRV. STD. 
1.68 T '''PERIOD START DIED LOST ORAl-IN OF DYING DYING 
1.69 T" SURV. f<ATF E~,<OR" ! 
[.70 F I=I,N;D 2 
[ .80 T !! J Cl 

2010 S 
2.20 S 
2.30 S 
2.40 S 
2.513 S 
2.60 S 
2.70 S 
2.80 T 

L(I)=LCI-l)-(D(I-!)+U(I-l)+W(I-l» 
E(I)=L(I)-(U(I)+W(I»/2 
Q(I)=0(I)/EC1) 
P(I>=l-Q(!) 
R(I)=R(I-\)·PCI) 
SUMCI)=SUMCI-l)+OCI)/(ECI)-OCI» 
SC!)=RCI)*FSOTCSUMCI» 
!,%2,I,X6,LCI),D(I),U(!),WCI),E(I),%4.U2,QCI),PCI),RCI),~CI) 
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~GO 

;URVIVAL RATES! 

JUMBER OF PERIODS:4 

:NITIAL NUMBER OF SUgJECTS:123 

DIED LOST WITHDRAWN 
o ( 1) : 5 • U ( I) : 1 0 , l; ( I ) : 1 • 

2 0(1) :6,U(I) :8.W(I):3, 

3 0(1) :10,U(I) :7,W(I):5, 

4 0 ( I) : I 5, 1I ( I) : I 21, (,) ( I ) : 1 (i) • 

ALIVE EXPOSED 
AT ':! 1 TH- TO HI Sf< % lo SU)<V • STD. 

ERIOD START DIED LOST DRM!N OF DYING DYING sur~v • f~ATE Ej~KOk 

1 = 123= 5= 1 (1= 1 = 1 18= ").('14= ~).96:: ~J. 96= 0.02 
2= 107= 6:: 8= 3= 102:: 0.(1)6= 'j. 94= O.9C1= 0.83 
3= 90= 10:: 7= 5= 84= 0.12= COJ.83= [,.79= 0.U4 
4= 68= 15;::. 10= 10= 58:: 0.26= :,].74= 0.59= ~') • ('J 6 
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Interest Payments 

ABSTRACT 

Interest Payments is a FOCAL-8 demonstration program that 
is not only an interesting program, but it also serves a useful pur
pose. "Interest Payments" will calculate monthly payments on a 
loan giveh the following itemized data: 

a. Interest (in percent) 
b. Amount of the loan 
c. Number of payments per year. 

Operational Procedures 

1. Load Interest Payments with FOCAL-B. * 

2. Type GO and respond to the dialogue. Execution begins. 

3. A sample run follows. 

*WRITE ALL 
C-F"OCAL~1969 

01.10 ASK !!%7.02~"ENTER INTEREST IN PERCENT" J~! 

01.14 SET J=J/100 
01.16 ASK "ENTER AMOUNT OF LOAN"A,! 
01.20 ASK "NO. OF YEARS"N~! 
01.24 ASK "NO. OF PAYMENTS/YR" M,! 
01.30 SET N=N*M; SET I=J/M 
01.34 SET B=I+I 
01.40 SET R=A*I/CI-I/BtN) 
01.42 TYPE "MONTHLY PAYMENT "R,! 
01.48 TYPE "TOTAL INTEREST" R*N-A~! 

02.05 SET B=A 
02.10 TYPE "INT. APP TO PRIN BALANCE"~! 
02.12 SET L=B*IJ SET P= R- L 
02.16 SET B = B-P 
02.18 TYPE L~" "P~" "B,! 
02.20 IF (B-R) 2.24~2.24~2.12 
02.24 TYPE B*I~" "R-B*I~! "LAST PAYMENT!" B*I+B~!!!JGOTO 1.1 

* 
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;0 

HER INTEREST IN PERCENT:8.5 

liTER AMOUNT OF' LOAN: 1800 

J. OF' YEARS:2 

J. OF' PAYMENTS/YRl12 

JNTHLY PAYMENT = 81.82 
OTAL INTEREST= 163.75 
NT. APP TO PRIN BALANCE 

12.75- = 69.07 = 1730.93 
12.26 = 69.56 = 1661.37 
11.77 = 70.06 = 1591.31 
11.27 = 70.55 : 1520.76 
10.77 : 71.05 : 1449.71 
10.27 : 71.56 : 1378.15 
9.76 : 72.06 : 1306.09 
9.25 = 72.57 : 1233.52 
8.74 : 73.09 : 1160.43 
8.22 : 73.60 : 1086.83 
7.70 = 74.13 : 1012.71 
7.17 : 74.65 = 938.06 
6.65 : 75.18 = 862.88 
6.11 -. 75.71 : 787.17 
5.56 : 76.25 : 710.92 
5.04 : 76.79 : 634.13 
4.49 : 77.33 : 556.80 
3.94 = 77.88 : 478.92 
3.39 = 78.43 = 400.49 
2.84 = 78~99 = 321.50 
2.28 = 79.55 = 241.96 
1 .71 : 80.11 = 161.85 
1.15 : 80.68 = 81.17 
0.58 = 81.25 

.AST PAYMENT!: 81.75 
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Inventory SchedulE 

ABSTRACT 

Inventory Scheduler assists the manager in scheduling the distribution 
of a particular product over a specified period. By inputting the reo 
quested data, the optimum cost of the production schedule is calcu· 
lated and typed on the Teletype. This FOCAL program requests the 
following input data. 

a. Holding cost per item per day 
b. Set-up cost per production run 
C. The number of items needed for distribution for a particular 

period 
d. Shortage cost per item per day. 

Given the above data, the Inventory Scheduler dumps the following 
information: 

a. Optimal time interval between production runs 
b. Optimum order quantity 
C. Optimum cost of the production schedule. 

Operating Procedures 

1. Load the FOCAL program using the described loading procedures for low/high speed 
reader from the FOCAL manual. * 

2. Type GO and answer the dialogue. 

3. Sample run of the Inventory Scheduler follows. 
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C-I'OCAL 

131.01 T ! !"INVENTORY MODEL WITH SHORTAGES"!! 
01.02 T "PLEASE INPUT HOLDING COST PEk ITEM PEk DAY";ASK Cl 
01.03 T ! !"PLEASF. INPUT SETUP COST PER PRODUCTION RUN";ASK CS 
01.04 T ! !"HOW MANY ITEMS ARE NEEDED" JASK k 
01.05 T ! !"OVER WHAT TIME PERIOD <IN DAYS)"JASK T 
01.12')7 T ! !"PLEASE INPUT SHOkTAGE COST PER ITEM PER DAY";ASK C2 
01.09 SET TS=I'SQT«(2*T*CS)*(Cl+C2»/(k*Cl*C2»; SET D=I'ITR(TS) 
01010 SET U=<TS-D>*24; SET H=I'ITk(U); SET M=I'ITR«U-H>*60) 
01.12 T !!"OPTIi"JAL INTERVAL BETWEEN PRODUCTION kUNS IS:"! 
01.14 TYPE %3.00#0#" DAYS" #H#" HOURS" #1',#" MINUTES" 
01 • ISS ET Q =1' S Q T ( (2 *R *C S * (C 1 +C 2 ) ) / (T *C 1 *C 2 ) ) J I I' (U - I' I TlH Q ) ) 1 • 1 7 # 1 • 1 7 J 
01.16 SET Q=Q+I 
131.17 T ! !"THE OPTIMUfYI ORDER QUANTITY IS:"#%8.Q10#0 
01.IR SET Q=I'SQT«2*R*T*Cl*CS*C2)/<Cl+C2» 
131019 T !!"OPTIMUM COST OF THIS PRODUCTION SCHEDULE lS:"#%7.k:l2#G 
01.20 T !!"DO ANOTHER?"JASK YNJlI' (YN-0YES)I.21#1.01#1.21 
01.210UIT 

* 
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·Max*Flow-Min*Cut 

ABSTRACT 

Preliminary: 1. Designate the source node as "s" 
2 .. Designate the sink node as "t" 
3. Number the intermediate nodes from 1 to N. 

Goal: To find a maximal flow from s to t. 

1. Remove all labels and scan marks from nodes. 

2. label the source node s, (-,00). 

3. labeling Process 

Select a labeled unscanned node, x where x may be node 
s,1,2, ... N. It is labeled (z±, e(x) ), or (-,00) if node s. To all 
nodes y that are unlabeled (and connected to node x) and that 

. flow (x,y) <capacity (x,y), assign the label, (x+,e(y)), where: 
e(y) = minimum of (capacity (x,y)-flow (x,y), or e(x)O. 

To all nodes w that are unlabeled (and connected to node s) 
and that flow (w,x) > 0, (Le., a backward flow). assign the label 
(x-,e(w)), where: e(w) = minimum of (flow (w,x), or e(x)). 
If node t is labeled in this step, go to step 4. If node t is not 
labeled after all nodes connected to node x have'been checked 
for labeling, mark node x scanned. If there are other labeled 
un scanned nodes, go to step 3. If not, go to step 9. 

4. Flow Change 

This occurrence is called breakthrough. A flow augmenting 
path is used to increase the flow from s to t. The sink t is 
labeled ( z±,e(t)). Replace t by x in the label. Go to step 5. 

5. Node x is labeled (z±,e(x)). If the label is z+, go to step 6. 
If the label is Z-, go to step 7. In either case replace z by y. 

6. Node x is labeled (y~,e(x)). Increase the flow on arc (y,x) by 
an amount e(t). If node y is the source node s, go to step 8. 
If not, replace x by y and go to step 5. 

7. Node s is labeled ~-,e(x)). Decrease the flow on arc (x,y) 
by an amount e(t). If node y is the source node s, go to step 8. 
If not, replace x by y and go to step 5. 

8. The flow has been increased along a flow augmenting path 
from s to t. To seek another flow augmenting path, go to 
step 1. 
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9. Maximal Flow-Minimal Cut 

load Procedures 

This occurrence is called nonbreakthrough. A maximal flow 
has been found and is assigned to each arc. A minimal cut has 
also been found. The set X for the cut consists of the nodes 
that have been labeled. The set of arcs (X,X) is the minimal 
cut. 

1. load Max * Flow-Min * Cut with FOCAL-8 without the extended functions. *** 

2. Type GO and execution begins. 

3. A sample run follows. 
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* \ . .1 i', I TE ALL 
C-FOCf\L,1969 

[11. II TYi'E !! "MPIX-FLOU tlIN-CLJT"!! 
'11.2J TYPE "E0lTE~ a i\T (> i\S:SOL:ECE,SINf"CAPACITY; END '.·!ITH:D,0,('''! 
31.40 ASK I,J,A; SET K=I+10*CJ-I); IF CI-I)I.60; SET NICK)=I 
01.50 SCT C(K)=A; IF (J-~~)1.4'1,1.40;5ET NN=J; COTO 1.40 
C]I.6~1 :~ET L(I)=9999; SET P(I)=9999;5£T N=NN; no 10.I;DO II 
01.61 SCT J=c1 
01.62 SET J=J+I;IF (J-NN)I.63,j.63,1.98 
01.63 IF CL(J»1.64,1.62,1.64 
81.64 IF (S(J)-I)I.65,1.62,1.65 
01.(,5 SET I=~1 

nl.66 SET I=I+I;:';ET K=c/+IJoHI-I)J!F (I-NN>t.67,1.67.t.t15 
01.67 IF (NICK)-I)I.66JIF (L(I»1.66,1.68,1.66 
01.68 SET JT=C(K)-R(K);IF (OT)I.69,1.69,1.76 
(Jj.69 IF (NICK)-I)I.7a,I.f,f,; 
111 • 7 '1 IF (C< ( K » I • 7 1 ; GOT 0 I. 66 
~Jl.71 SET LCI>=-JJ!F (r«K)-f)(cJ»I.R3; SET P(I>=PCJ>JGOTO 1.84 
81.76 SET LCI)=JJIF CCT-P(J»1.77;SET PCI)=PCJ);GOTO 1.84 
01.77 SET P(I)=QT;GOTO l.n4 
01.83 SET PCI)=R(K) 
111 • P, 4 IF C L C NN) ) 2 • 5'1, I • h 6, :2 • 5 (j 

'11.B5 SET S(J)=I;GOTO 1.62 
e11.90 SET I ='J 
01.91 SET I=HI; IF C I-NN) 1.92, 1.92,6.,,:1 
01.92 IF (LCI»1.93,1.91,1.93 
81.93 IF CSCI)-I)I.61,1.91,I.GI 

02.5'1 SET AD=P(NN) 
02.51 SET JK=LCNN);SET K=JK+I'l*(NN-I);IF CL(NN»2.S2;GOTO 2.53 
(12.52 SET RClO=iHK)-AD;GOTO 2.5LI 
02.53 SET RCK)=R(K)+AD 
02.54 SET NN=L(NN);IF CLCNN)-9999)2.51,2.55,2.51 
92.55 SET NN=N;DO 1~.2;OO II;FO~ I=2,I.NN;DO 2.57 
02.56 GOTO 2.58 
02.57 SET 5(I)=0;5FT L(I)=0 
02.58 SET S(I)=O; GOTO 1.61 

(16.01 DO 1~.3; DO llrJUIT 

I (ij. 10 TYPE !! "NET {IT STAHr' 
I 'J. 2;') T !! "NET AT U;-:E:,"IKTHIW" 
10038 T ! !"NET AT OPTIf"1UW' 

II. n I TYPE !! "FRO~1 NODE, TO NODE, C,I"\P(\C I TY, 
II.rj2 FOJ( I=I,I,NN;DO II.c}3 
11.,::13 FOR .)=I,I,NN;UO 12 
11.04 

12.'J] SET K=I+IOHJ-]);IF O!!(K»12.vIJ,12.!JJ; 
12.)2 TYPF. !,~q,I,J";;P,,COO,:iOO 

12.03 

* 

4-11 

FLO',·!" 



!V;C\ X -FLO \.! MIN -CUT 

ENTER DATA AS:SOURCE,SIN~,CAPACITY; END WITH:0,~~~ 

: t " :~ .. : 3 
:\,:3,:\ 
:",:3,:1 
:2,:4,:4 
:3,:2,:1 
:3,:4,:1 
:9), :?I,:0 

NET AT STAin 

FROM NODE, TO 
= 1 = 
= 1= 
= 2= 
= 2= 

3= 
= 3= 

i\lODE, 
2= 
3= 
3= 
4= 
2= 
4= 

NET AT 8REAKTHRU 

FRO~ NODE, TO NODE, 
= t = 2= 
= 1= 3= 
= 2= 3= 

2= 4= 
= 3= 2= 

3= 4= 

NET AT BREAKTHRU 

FRO~1 NODE, TO NODE, 
= 1= 2= 
= 1 = 3= 
= 2= 3= 
= 2= 4= 
= 3= 2= 
= 3= 4= 

NET AT OPTIMUM 

FROM NODE, TO NODE, 
= 1= 2= 
= 1= 3= 
= 2= 3= 
:: 2= 4= 
= 3= 2= 
:: 3= 4= 

CAPAC lTV, FUJ.! 
3= ." 

1 = t1I 

1= (Il 

4= t'l 

1 = (11 

1 = (?J 

CAPACITY, FLO\, 
3= 3 
t= C1 
t = 0 
IJ= 3 
1 = 0 
t = 111 

CAPACITY, FLOW 
3= 3 
t = 1 
1 = 171 

4= 1 

t = ill 
1= 1 

CAPlIr.ITY, FLOt4 
3= 3 
1= I 
1 = t1I 
4= 3 
1= 0 

1 = 1* 
*RRAA~AaA~~~Q~~AAQAAA~AA~~.·-""---------
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Min im ize Late Jobs 

ABSTRACT 

By entering the number of jobs to be done, this routine will cal
culate the optimum job sequence. For each job, specifically state 
the time and due date. This information is dumped on the Teletype. 

Operational Procedures 

1. Load Minimize Late Jobs via FOCAL-S. * 

2. Type GO and respond to the initialization dialogue. Execution begins. 

3. A sample run follows. 

*\0) 
C-rOCAL,1969 
01.01 T !!"SCHEDULE TO MINIMIZE LATE JOBS"!!"ENTER NUMBER Or .. 
01.02 T "JOBS TO BE DONE";A NJT !!"rOR EACH JOB ENTER PROCESSING .. 
01.03 T "TIME AND DUE DATE SEPARATED BY COMMAS.",r I=I,N;D 1.98 
01.04 S NK=N 
01.05 S 11=1 
01.06 S L=999Jr I=I,N; 0 1.99 
01.07 S CSCII)=IOJS CDCII)=DCIO);S DCIO)=1000 
01.08 S CP(II)=P(IO);S II=II+};I (II-N)I.06,1.06; 
01.10 I' J=I,N;S PCJ)=CPCJ);S DCJ)=CDCJ) 
01.12 S H=0;S 1=0 
01.15 S I=I+IJI CI-NK)I.20,1.20,1.90 
01.20 S H=H+PCI)JI CH-DCI»1.15,1.15J 
01.21 T !"LATE JOB IS",CSCI> 
01.25 S H=0;r J=I,IJD 1.97 
01.30 S L=PCJO)JS H=CSCJO)JS 10=DCJO) 
01.35 I' J=JO,N-l;S CSCJ)=CSCJ+l);S DCJ)=DCJ+l);S PCJ)=PCJ+l) 
01.40 S PCN)=LJS CSCN)=HIS DCN)=IO;S NK=NK-);G 1.12 
01.90 T !!"THE OPTIMUM SEQUENCE IS:"Jr J=I,N;T !,CSCJ) 
01.91 T !I,NK," JOBS ARE ON TIME,",N-NK," JOBS ARE LATE." 
01.92 T !!"DO AGAIN?";A YNJI CYN-0YES)I.93,h01J 
01.93 0 
01.97 I CPCI)-H),JS JO=J 
01.98 T !"JOB ",%2.00,IJA PCI>,DCI> 
01.99 I CL-DCI»,;S 10=IIS L=DCI) 

* 
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*GO 
SCHEDULE TO MINIMIZE LATE JOBS 

ENTER NUMBER OF JOBS TO BE DONE:4 

FOR EACH JOB ENTER PROCESSING TIME AND DUE DATE SEPARATED BY COMMAS. 
JOB = 1:6.:Hh 
JOB = 2:12.:15. 
JOB = 3:5.:6. 
JOB = 4:8. :9. 
LATE JOB IS= 4 
LATE JOB IS= 1 
LATE JOB IS= 2 

THE OPTIMUM SEQUENCE IS: 
= 3 
= 4 
= 1 
= 2 

= JOBS ARE ON TIME.= 3 JOBS ARE LATE. 

DO AGAIN?:YES 

*GO 
SCHEDULE TO MINIMIZE LATE JOBS 

ENTER NUMBER OF JOBS TO BE DONE:7 

FOR EACH JOB ENTER PROCESSING TIME AND DUE DATE SEPARATED BY COMMAS. 
JOB = 1:3.:5. 
JOB = 2:4. :6. 
JOB = 3:9. :10. 
JOB = 4:1.:9. 
JOB = 5:4. :12. 
JOB = 6:6.:7. 
JOB = 7:7.:18. 
LATE JOB IS= 2 
LATE JOB IS= 6 
LATE JOB IS= 3 

THE OPTIMUM SEQUENCE IS: 
= 1 
= 4 
= 5 
= 7 
= 2 
= 6 
= 3 

= 4 JOBS ARE ON TIME.= 3 JOBS ARE LATE. 

DO AGAIN?:NO 
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Minimal Spanning Tree Algorithm t 

ABSTRACT 

Arbitrarily select any node and connect it to the nearest node. 
Identify the unconnected node that is closest to a connected node, 
and connect these two nodes. Repeat this until all nodes have 
been connected. 

Example: The Quicksand Oil Company wishes to dig ditches to 
connect control cable to wells in a given field. Ditch 
digging in west Texas is quite expensive, therefore, the 
company wishes to dig the ditches (in terms of length) 
as cheaply as possible. A map of the allowed ditches 
in the field is shown below. 

The optimal solution is shown beJow. 

t For reference see F. S. Hillier, G. J. Leiberman, Introduction to Operations Research, Holden-Day. Inc., 
San Francisco, 1967; p. 223. 
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Operational Procedures 

1. Load demonstration program by FOCAL-8 without the extended functions. 

2. Type GO and input the requested data. Execution begins immediately. 

3. A sample run follows. 

*WRITE ALL 
C-F"OCAL,1969 

01.10 ERASE 
01.20 SET NN=1 
01.40 TYPE ""MINIMAL SPANNING TREE"!!!"ENTER ARCS AS FOLLO\'JS:"!! 
01.50 TYPE "STARTING NODE, ENDING NODE, DISTANCE"!! 
131.613 TYPE "STOP INPUT BY TYPING:0,0,0"!! 
01.80 AS~ I,J,A,!; IF (I-l)1.90;SET NI(I+10*J)=I;SET DCI+10*J)=A 
01.81 IF" (J-NN)I.80,1.80JSET NN=J'GOTO l.g0 
01.913 SE~ M=IJ SET ICON(I)=1 
01.95 SET H=IE6J SET 1=0 
01.96 SET 1=1+1; IF (I-M)2.01,2.~1,5.01 

02.131 SET K=IC(I); SET J=0 
02.02 SET J=J+1;IF (J-NN)3.01,3.01,1.96 

03.01 SET L=0 
03.02 SET L=L+1J IF (L-M)4.01,4.01,3.03 
03.133 IF (~-J)3.04,2.02,3.07 

03.04 IF" (NI(K+10*J»3.05,2.02,3.05 
133.135 IF (D(K+10*J)-H)3.06,3.06.2.02 
03.06 SET H=D(~+10*J)J GOTO 3.10 
03.07 IF (NI(J+10*K»3.08,2.02.3.08 
03.08 IF (D(J+10*K)-H)3.09,3.09,2.02 
03.09 SET H=D(J+10*K) 
03.10 SET IO="K; SET JO=J 
133.913 GOTO 2.02 

05.131 SET M=M+1 
05.02 IF (M-NN)5.~3,5.03,5.90 
05.03 IF" (IO-JO)5.04,5.04,5.05 
05.04 SET NI(IO+10*JO)=2; GOTO 5.06 
05.05 SET NI(JO+10*IO)=2 
05.06 SET IC(M)=JO 
05.137 GOTO 1.95 
05.90 TYPE "DONE" 
05.91 TYPE !'"THE M.S.T. CONSISTS OF THE FOLLOWING ARCS:"!! 
135.92 FOR 1=I,NNJDO 5.93 
05.93 FOR J=I,NNJ DO 6 
05.94 AS~ ! 1"00 YOU \HSH TO DO ANOTHER? "YS.! 
135.95 IF (0YES-YS)S.96,1.1; 
05.96 QUIT 

06.01 IF (NI(I+10*J)-2)6.02J TYPE ! .. ARC( ... %2.I ....... J ... ) .. 
06.02 S R=2.5 

* 
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*GO 

MINIMAL SPANNING THEE 

ENTER ~RCS AS FOLLOWS: 

STARTING NODE, ENDING NODE, DISTANCE 

STOP INPUT BY TYPING:0,0,0 

: 1" : 2" : 3 .. 
: 1 , : 3, : 4, 
: 1 , : 4, :5, 
:2,:3,:4, 
:2,:4,:5, 
:0,,:0,:0 .. 
DONE 

THE M.S.T. CONSISTS OF THE FOLLOWING ARCS: 

ARC(= 
ARC(= 
ARC(= 

1,= 2) 
2,= 3) 
2,= 4) 

DO YOU WISH TO DO ANOTHER? :YES 

*GO 

MINIMAL SPANNING TREE 

ENTER ARCS AS FOLLOWS: 

STARTING NODE. ENDING NODE, DISTANCE 

STOP INPUT BY TYPING:0,O,0 

:1,:2,:3, 
:1,:3.:4, 
:1,:4,:5, 
:1,:5,:7, 
:2, :3, :6, 
: 2" : 4, : 7 " 
:3, :5, :2, 
:0, :0, :0, 
DONE 

THE M.S.T. CONSISTS OF THE FOLLOWING ARCS: 

ARC(= I, = 2) 
ARC(= 1, = 3) 
ARC(= 1.= 4) 
ARC(= 3,= 5) 

DO YOU WISH TO DO ANOTHER? :NO 

* 
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Retu rn on Investment 

ABSTRACT 

Return on Investment (or "internal rate of return") is defined as 
the interest rate that causes "the present value of the expected 
future receipts" to be equal to the ,"present value of the investment 
outlay." The desired equality can also be called "discounted cash 
flow back" to be equal to "the present value of capital employed."t 

Operational Procedures 

1. Type GO and answer the following: ** 

a. Size of periods (e.g., 0.25) 
b. Number of years 
c. Amount to be depreciated 
d. Immediate expense (tax deductable) 
e. Additional working capital (e.g., inventory). 

2. A period by period estimate of savings (or income) of expenses follows. A negative num· 
ber placed in the SAVE (T) column will cause the expense savings of the previous year 
to be repeated automatically for the remainder of the periods. 

3. Assume the following (all assumptions may be changed in the example program): 

a. Tax rate is taken as 57 percent per year (line 12.5 in the sample program). 

b. Declining balance depreciation is used (something on the order of straight·line depre
ciation when it becomes faster; lines 5.1 and 5.2). 

c. In computing present value, a discount factor is computed assuming daily compound 
interest and distributed receipts (line 5.4). 

d. Annual compound interest may be substituted by (5.4 SET DI = 1/ (1+K) T). 

two Brigham, Managerial Finance, Harcourt, Brace & World, 1969; p. 148. 
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WRITE ALL 
C-F'OCAL.1969 

r 

02.20 A "SIZE OF' PERIOD5.YRS."JE 
02.30 A Z," NUMBER OF' YEARS"N 
02.40 A !"AMOUNT TO BE DEPRECIATED"A 
02.50'S N=N/ZJS R=.57*Z 
02.55 A !"IMMEDIATE EXPENSES"E. !""WORKING CAPITAL, 
02.60 A WC.!" T 5AVECT) EXPEN5ECT) 
02.70 F' T=I.NJD 3 
02.80 D 4JR 

03.20 I <5T>3.3JT !%4.02.T." ~JA 5(T)JI <-SCT»3.4,3.4;S 5T=-1 
03.30 S S(T)=5CT-l)J5 ECT)=ECT-l)JR 
03.40 A " " ECT) 

04.10 SET K=.25 
04.20 SET BA=AJSET Y=A+WC+E*CI-R)J5ET X=0JF'OR T=I.NJDO 5 
04.30 SET Z=F'ABSCX/Y) 
04.40 IF' <F'ABSCZ-l)*K-.0001>4.8JSET K=K*ZJGOTO 4.2 
04.80 T !!%6.02" R.0.I."K*100." % 
04.91 T !!" PROF'ITCBEF'ORE) CAF'TER) CASH 
04.93 T '" PERIOD DEPREC. TAXE5 TAXES F'LOW F'ACTOR 
04.94 T" VALUE"! 
04.95 S BA=AJF' T=0,NJ5 X=0;D 5JD 6 

05.10 5 DE=F'EXPC-2*T/N> 
05.20 IF' <DE-(I-T/N»5.3J5 DE=I-T/N 
05.30 S DE=BA-A*DEJ5 BA=BA-DE 
05.40 S DI=F'EXPCK/2-K*T) 
05.50 S X=X+[SCT)-E(T)]*CI-R)*DI 
05.60 S Y=Y-DE*R*DI 
05.70 S Z=SCT>-ECT)JS Y=Y+Z*CF'SGNCZ)-I>/C-2)*1.25tT 
I 

06.10 S Z=X/CI-R>*DI 

* 
*GO 
SIZE OF PERIODS.YRS.:.25 NUMBER OF' YEARS:2 
AMOUNT TO 8E DEPRECIATED:20000 
IMMEDIATE EXPENSES:150(ij 
WORKING CAPITAL:223 

T SAVECT) EXPENSE(T) 
= 1.00 :5000R~500(?1 :8091 
= 2.00 :60~0 :9t'iHJi 
= 3.00 :65091 :1000 
= 4.091 :-1 

16.35 % 

PROF IT (BEFORE) (AFTER> CASH 
PERIOD DEPREe. TAXES TAXES FLOvl 

= 0.00= fij.filfil=-1500.0fil=-1286.25=-1?86.25= 
= 1·00= 4423.99= 4200.(ill?l= 36011.50= 8025.49= 
= 2.00= 3445.41= 5100.00= 4373.25= 7818.66= 
= 3.00= 2683·27= 5500·00= 4716.25= 7399.52= 
= 4.013= 2089.75= 5500·00= Ll716.25= 6806.9191= 
= 5.910= 1627.49= 55013·00= 4716.25= 6343·7Ll= 
= 6.091= 1267.49= 55091.00= 4716.25= 5983.74= 
= 7.001= 1962.61= 550£11·00= 4716.25= 667R·85= 
= 8.00= 2500.9191= 55091 .OHI= 4716·25= 7216.25= 

* 4-20 

FACTOR VALUE 
1.0852=-1395.81 
0.9215= 7395·55 
0.7825= 6118·27 
0·6645= 4916.97 
0·5643= 3840·46 
0.4792= 3039·73 
0.4069= 2434.78 
0.3455= 2307.74 
0.2934= 2117.36 



Schroedinger 

ABSTRACT 

By inputting the width of the tilted square well, the tilt slope of the 
well, the trial energy, and the number of steps, the equation 

PSI + AX * PSI = E * PSI 

is calculated and the plot is dumped on the Teletype for the specified 
number of steps. 

Operational Procedures 

1. Load Schroedinger via FOCAL-8 with the extended functions. *** 

2. Type GO and respond to the dialogue. Execution begins. 

3. A sample run follows. 
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*\-JHITE ALL 
C-FOCI\L,1969 

01.02 
01.03 

T 
A 

I, "SCHFWEDINGER: DELS()UARED PSI + AX * PSI = E * PSI",!! 
"TILTED SQUARE \<JELL PROBLEM vJITH IHDTH",X0,! 

01.18 A "i-JELL TILT SLOPE A",AI,I,"Tl~IAL ENERGY E",81 
01 • 1 1 A I"NUt"'1BEf~ OF STEPS",NT,!; S VF=0; S SL=I 
01.7,) S P(O)=0;S OX=X0/NT;S P(I)=SL*OX;S R0=g 
01.75 S VF=\J 
01.g0 S P0=0 
01.90 F N=(~,NT-2;0 6 
01.93 T !"PSI ZEFWS"%2,P0 
01.95 G ~17. 02 

(15.10) T 1,7.3,PX," PSI",;~,P(PX),"." 
05.20 S PZ=FITR(PM*SC);S PE=FITR«P(PX)+PM)*SC) 
v)5.30 F X=I,PZ;T .. " 
05.4CJ T ..... fl;F X=I,PE+24;T .... 
05.50 T "*";R 

06. 10 
06.20 

S 
I 

P(N+2)=c(-B1+Al*DX*(N+l»*DXt2+2>*P(N+I)-PCN) 
(NT-N-2) 12.90,6.9,6.3 

06.30 S Ra=p(N+2)*P(N+I);1 (-R8)6.9J 
06.4"1 S P0=P0+1;R 
06.90 C 

07.02 S CF=CP(NT>/P(J»t2;T" CONV IND"%,CF 
,'17.05 A" NE\-.] E?"NY 
07.07 I (NY-0YES) 7.9,7.08,7.9 
07.08 I (VF) 7.09,7.8; 
07.09 I (CF-100) 7.1,7.1,7.8 
07.10 S R2=P(NT)*VF;1 (R2) 7.73,7.80,7.85 
07.73 5 08=-(i).5*D3;G 07.85 
07.80 S D3=0.1 
07.85 S 81=81*(1+03);T 81;5 VF=P(NT);G 01.80 
07.90 0 14 

12.01 T !'rl,"EIGEN E"BI;S HP=BI/CAI*XO) 
12.2(1 T" EN/t-1AX ?OT"HP, I 
12.90 Q 

14.10 S PM=O;S PP=0;F PX=I.NT;O 15 
14.20 S PS=PM+PP;S SC=45/PS 
14.3~1 T !I!;F PX=I.70;T ..... 
14.40 F PX=0,I,NT;D 5 
14.50 T I;F PX=I.70;T ..... 
14.6!1 T I I; R 

15.10 (P(PX» 15.2.15.9,15.5 
15.20 I (PM+P(PX» 15.3,15.4.15.4 
15.30 S PM=FABS(P(PX» 
15.471 R 
15.50 I CP(PX)-PP) 15.9.15.9,15.6 
15.60 S PP=P(PX) 
15.90 R 

* 
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SCHROEDIN~~R:n~LSQUAREO PSI + AX * PSI = E * PSI 

TILTED SQUARE WELL PROBLEM WITH WIDTH:I 
WELL TILT SLOPE A:.05 
TRIAL ENERGY E:I 
NUMBER OF STEPS:2~ 

PSI 7EROS= ri1 
PSI ZEROS= ri1 
PSI ZEROS= ri1 

CONV IND= ri1.~~597\E+~1 

CONV IND= ri1.~7592ri1E+ri11 

CONV IND= ril.~65IR0E+01 

NEW E?:YES = ril.\1ri10ri10E+ri1\ 
NEW E?:YES = 0.1~1ri1~rilE+ri11 

NEW E?:NO 

...................................................................... 
= 0 PSI= ril.~ri1ri1ril0ri1E+rilril.*. 

= PSI= c-l.500000E-c-lI • . * 
= 2 PSI= ~.99R49IE-!il1 • * 
= 3 PSI= 0.149397E.,o'I0. * 
= 4 PSI= ril.1 9R496E+0ril. * 
= 5 PSI= c-l.247000E+0"'. * 
= 6 PSI= 1il.294764E+!'l9). * 
= 7 PSI= c-l.341647EH'IIil. * 
= R PSI= 0.3R7512E+0i11. * 
= 9 PSI= ri1.4322~3E+rilf,j. 

= HI PSI= !Ii. 475652E+(il0. 
= 1 1 PSI= ril.51767\E+0ri1. 
= I::' PSI= 0.5SR\59E+c-lril. 
= 13 PSI= 0.5970c-lIE+!'l0. 

14 PSI= ri\.634ri1RSE+I?II?I. 
= 15 PSI= c-l.66931?17E+00. 
= 16 PSI= 0.7:i1::'S66E+0ril. 
= \ 7 PSI= 0.711770E+0ri1. 
= 1 R PSI= 1?I.76~R32E+0l(,\. 

= 19 PSI= 0.7R9672E+rilll. 
= 2(;) PSI= Iil.RI4217E+00. 

EIGEN E= 1il.12100ri1E+c-ll EN/MAX POT= ri1.24~ri1ri10E+02 

* 
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Stock Market Commissions 

ABSTRACT 

During a stock purchase through a broker, a commission is charged 
based on a series of rates for units of 100 shares (even lots) and a 
definite set of charges for smaller units (odd lots). 

This program accepts a buy or a sell indication, the number, and 
price of the shares involved. Given these facts, the program com
putes the net you must payor receive. 

Operational Procedures 

1. Load Stock 'Market Commissions by FOCAL-B. * 

2. Type GO and respond to the dialogue. Execution begins. 

3. A sample run follows. 
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*WRITE ALL 
C-FOCAL~1969 

01.05 E 
01.10 A !!"**** BUY OR SELL?"OR 
01.20 A !"HOW MANY" ?SHARES PRICE ?~! 
01.40 T %8.02~?PRICE*SHARES?~" $" 
01.45 S ODD=SHARES-FITR(SHARES/100)*100 
01.50 I (-00) 2.05; 
01.55 T !'''ROUND LOTS 
01.60 S AM=PRICE*SHARES 
01.70 I (AM-400) 1.73 JI (AM-2400) 1.75J1 (AM-5000) 1.77JC 
01.71 S CO=AM*.001+39;G 1.8 
01.73 S CO=AM*.020+ 3JG 1.8 
01.75 S CO=AM*.010+ 7;G 1.8 
01.77 S CO=AM*.005+19JG 1.8 
0"1.80 T "COMMISSION IS "CO~! 
01.85 I (FABS(OR-0BUY»~1.86;S NET=QU+AM-OC-COJ T "INCOME "JG 1.87 
01.86 SET NET=QU+AM+OC+CO JT "OUTGO 
01.87 IF (CO+OC~6) 1.9; IF «OC+CO>I<OD+SH>-1.50) 1.88~1.9~1.9 

01.88 T "IS "~?NET ?~" $ .... ! J GO 
01.90 A "EXCEPTIONAL COMMISSION" COJG 1.85 

02.05 T !!"ODD LOTS 
02.10 SET BROKER=.125J IF (PRICE-55) 2.2. SET BR=.250 
02~20 S SH=SH-ODDS 
02.30 S QU=OD*PR 
02.40 IF (QU-400)2.47JIF (QU-2400)2.45;IF (QU-5000)2.43 
02.41 S CO=QU*.001+37JG 2.8 
02.43 S CO=QU*.005+17;G 2.8 
02.45 S CO=QU*.010+5JG 2.8 
02.47 S CO=QU*.020+1JG 2.8 
02.80 T "COMMISSION ON "%3~OD~" ODD SHARES IS "%7.02~CO+BR*OD 
02.90 S OC=CO+BR*ODDS J IF (OF-0BUY) 3.1~ 2.9 ~ 3.1 
02.91 T !" OUTGO"~ OC+QU~! 
02.93 IF (SH)E~0~1.55 

03.10 T !" INCOME "QU-OC~! 
03.20 GOTO 2.93 

* 
*GO 
**** BUY OR SELL?:BUY 

HOW MANY SHARES :120 PRICE :22.50 

PRICE*SHARES= 2700.00 $ 

000 LOTS COMMISSION ON = 20 ODD SHARES IS = 
INCOME = 438.00 

ROUND LOTS COMMISSION IS = 
OUTGO IS NET = 2741.50 $ 

**** BUY OR SELL?:SELL 
HOW MANY SHARES :20 PRICE :74 
PRICE*SHARES= 1480.00 $ 

ODD LOTS COMMISSION ON = 20 ODD SHARES IS = 
INCOME = 1455.20 
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Two Process Job Simulation 

ABSTRACT 

This FOCAl-8 program facilitates scheduling jobs that involve 
two processes. The following data must be stated by the user: 

a. Number of jobs 
b. length of time for each of the two processes for each of 

the jobs. 

After comparing the data, FOCAl-8 will output on the Teletype 
the optimal production schedule. The jobs are listed according 
to performance. 

load Procedures 

1. Load Two Process Job Simulation by FOCAL-S. * 

2. Type GO and execution begins immediately. 

3. A sample run follows. 
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*\'JR I TE ALL 
C-FOCAL,1969 

01.10 ASK !"TWO PROCESS JOB SHOP SIMULATION"!! 
01 • 11 ASK ! "PLEASE ENTER NUMBEF: OF J08 S TO BE DONE"!, 1'; 
01.12 ASK '''PLEASE ENTEH TIMES FOR EACH JOB ON PROCESS ONE AND"! 
01.13 ASK "TWO, SEPARATED BY COMMAS"! 

03.01 SET IL=M; SET 11=1; SET 10=0 
03.~2 SET SM=IE6; FOR l=l,MJ DO 4 
03.03 GOTO 5.1 

04.01 IF (ACI)-B(I»4.06; IF (SM-B(I»4.09; SET JO=2;GOTO 4.03 
04.06 IF (SM-A(I»4.09; SET JO=1 
04.08 SET 10=1; SET SM=A(l); IF (JO-2)4.09J SET SM=B(I> 
04.09 RETURN 

05.10 IF (JO-2)5.11; SET IS(IL)=IO; SET IL=IL-l; GOTO 5.12 
05.11 SET IS(ll)=IO;5ET 11=11+1 
05.12 SET ACIO)=IE6;SET 8(10)=lE7; SET 10=10+1 
05.13 IF CID-M)3.02,5.14 
05.14 TYPE !"THE OPTIMAL PRODUCTION SCHEDULE IS"! 
05.15 FOR I=I,M; TYPE! , 15(1) 
05.16 ASK! !?ANOTHER ?; IF (AN-0NO)2.01,5.2,2.01 
135.213 TYPE ! "GLAD TO BE OF HELP."!; au IT 

* 
*GO 

TWO PROCESS JOB SHOP SIMULATION 

PLEASE ENTER NUMBER OF JOBS TO BE DONE 
:3 

PLEASE ENTER TIMES FOR EACH JOB ON PROCESS ONE AND 
TWO, SEPARATED BY COMMAS 

JOB = 1:5,:3, 
JOB = 2:6,:5, 
JOB = 3: 1 , : 1 , 

THE OPTIMAL PRODUCTION SCHEDULE IS 

= 2 
= 1 
= 3 

ANOTHER :NO 

GLAD TO BE OF HELP. 

* 
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HOW TO OBTAIN SOFTWARE INFORMATION 

Announcements for new and revised software, as well as programming notes, software problems, and docu
mentation corrections are published by Software Information Service in the following newsletters. 

Digital Software News for the PDP-8 Family 
Digital Software News for the PDP-9/15 Family 
PDP-6/PDP-I0 Software Bulletin 

These newsletters contain information applicable to software available from Digital's Program Library. 

Please complete the card below to place your name on the newsletter mailing list. 

Questions or problems concerning DEC Software should be reported to the Software Specialist at your 
nearest DEC regional or district sales office. In cases where no Software Specialist is available, please send a 
Software Trouble Report form with details of the problem to: 

Software Information Service 
Digital Equipment Corporation 
146 Main Street, Bldg. 1-2 
Maynard, Massachusetts 01754 

These forms, which are available without charge from the Program Library, should be fully filled out and 
accompanied by teletype output as well as listings or tapes of the user program to facilitate a complete inves
tigation. An answer will be sent to the individual and appropriate topics of general interest will be printed in 
the newsletter. 

New and revised software and manuals, Software Trouble Report forms, and cumulative Software Manual 
Updates are available from the Program Library. When ordering, include the document number and a brief 
description of the program or manual requested. Revisions of programs and documents will be announced 
in the newsletters and a price list will be included twice yearly. Direct all inquiries and requests to: 

Program Library 
Digital Equipment Corporation 
146 Main Street, Bldg. 1-2 
Maynard, Massachusetts 01754 

Digital Equipment Computer Users Society (DECUS) maintains a user Library and publishes a catalog of 
programs as well as the DECUSCOPE magazine for its members and non-members who request it. For 
further information please write to: 

DECUS 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 01754 

Send Digital's software newsletters to: 
Name ______________________________________________ ___ 

Company Name 
Address _____________________________ ___ 

(zip code) -------

My computer is a PDP-8/1 0 PDP-8/L 0 

LINC-8 0 PDP-12 0 

PDP-9 0 PDP-IS 0 

PDP-l 0 0 OTHER 0 Please specify 

My system serial number is (if known) 
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READER'S COMMENTS 

Digital Equipment Corporation maintains a continuous effort to improve the quality and use
fulness of its publications. To do this effectively we need user feedback - your critical eval
uation of this manual. 

Please comment on this manual's completeness, accuracy, organization, usability, and read
ability. 

Did you find errors in this manual? ____________ - ______ _ 

How can this manual be improved? ___________________ _ 

DEC also strives to keep its customers informed of current DEC software and publications. 
Thus, the following periodically distributed publications are available upon request. Please 
check the appropriate boxes for a current issue of the publication(s) desired. 

o Software Manual Update, a quarterly collection of revisions to current software manuals. 

o User's Bookshelf, a bibliography of current software manuals. 

o Program Library Price List, a list of currently available software programs and manuals. 

Please describe your position. _____________________ _ 

Name ___________ _ Organization 

Street ___________ _ Department 

City State _______ _ Zip or Country _____ _ 



- - - - - - - - - Fold Here - - - - - - -- - - - - - - - - - - - - -

- - - - - - - - - - - - Do Not Tear - Fold Here and Staple - - - - - - - - - - - - -

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATFS 

Poslage will be paid by: 

mamaama 
Digital Equipment Corporation 
Software Information Services 
146 Main Street, Bldg. 3-5 
Maynard, Massachusetts 01754 
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DIGITAL EQUIPMENT CORPORATION 

MAYNARD, MASSACHUSETTS 

APPLICATIONS 
Computer aided instruction 
Trigonometric problems 
Numbers systems and base conversion 
Geometric design 
Factor analysis 
Binomial expansions 
Statistics 
Single- or multi-function plotting 
Linear algebra (simultaneous equations, matrices etc.) 
Differential equations 
Table generation 
Simulation 
Least squares fit 
Eigenvalues 
Digital filter design 
Closed circuit traverse analysis 
Measurement units conversion 
Data monitoring 
Compound interest 
Stocks and bonds analysis 
Decision theory 
Budgeting 
Scope and plotter output, and AID input 
Management games 
Many others 


