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PROGRAMS PRESENTED IN THIS 'PUBLIC LIBRARY SHOULD NOT BE REPUBLISHED 
WITHOUT THE PERMISSION OF OMSI AND THE AUTHOR. 

ADDITIONAL PROGRAMS ARE WELCOMED AND MAV BE iNCLUDED WITH RNV CHANGES 
DEEMED NECESSARY BV OMSI'S SOFTWARE DEVELOPMENT GROUP IN FUTURE EDITIONS 
OF THE -'PUBLIC LIBRARY-. 

PROPRIETARY PROGRAMS •-ASSAILABLE FROM AUTHOR' ARE ANNOUNCED AFTER THE 
PROGRAM LISTINGS. 

SINi.E NO GUARANTEE OF THE .PERFORMANCE OF THESE PROGRAMS IS MADE.. 
USERS SHOULD TREAT THEM AS • DEMONSTRATIONS- TO AID IH THE PR.EPAR.ATION 
OF THEIR OWN PROGRAMS. 

PS/A FOCAL.. 1971 PROGRAMS — - PUBLIC LIBRARY CATALOG 

GROUP 1 OF EACH PROGRAM CONTAINS RUNNING INSTRUCTIONS UNLESS THE 
PROGRAM IS SELF-DOCUMENTING WHEN RUN. 

PROGRAM SUB.JECT 

HELP 
INTRST 
CHISQR 
STRTl 
STRT2 
ADDEX 
BARON 
TRIANG 
CALNDR 
HANGMN 
HANOI 
PLOTER 

ON-LINE FOCAL REVIEW 
DETERMINES LOAN PAYMENTS 
CHI-SQUARE MATRIX TEST 
1 OR 2 GROUP SAMPLE STATISTICS 
E.XTENSION OF STATl 
ADDITION EXERCISER 
LAND MANAGEMENT GAME 
RIGHT TRIANGLE SOLVER 
PERPETUAL CALENDFSP 
HANGMAN GAME 
TOWERS OF HANOI SOLVET 
EUCLIDEAN GRAPH PLOTTER 

THE FOLLOWING REQUIRE A '"eKTRONI;x T-4002 GRRRHIC TCRM!NAL 

POLAR 
GRAPH 
HARMON 
WEB 
BTLSHF 

POLAR CO-ORDINRTE GRAP-H P,.,OTTER 
EUCLIDEAN GRAPH PLOTTER 
SIMULATES HARMONOGPAPH MOTION 
DRAWS SPIDER WEB 
PLAYS BATTLESHIP GAME 

.iSTAL. FD THE DIRECT COMMAND 
OUTPUT LISTINGS OF 

- 0 I LISTAL- WILL 
ALL ReOv'E PROGRAM 

THE HATERIAL IN THIS PUBLICATION HAS BEEN ADAPTED 
PUBLICATIONS OF DIGITAL EQUIPMET CORPORATION.! ALL 
PUBLISHED HEREIN SHALL SE THE SOLE RESPONSIBILI TV 
MUSEUM OF SCIENCE AND INDUSTRY. 

IN PART FROM 
MATERIALS SO 
OF THE OREGON 
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CFAXt-.Cn3 

01 
01, 
01. 
01. 
01. 
01. 
01. 
©1. 
01. 
01. 
01. 
01. 
01. 
01, 
01. 
01. 
01. 
01. 
01. 
01. 
8J., 
01. 
01. 
01. 
id 'l. 
01. 

01 C 
05 T 
10 T 
15 T 
1? T 
20 T 
21 T 
22 T 
24 
26 

T 
T 
T 
T 
T 

30 

24 T 
36 T 
38 T 
40 
42 
50 
5'1 
56 

T 
T 

T 
T 

58 T 
60 T 
62 T 
80 T 
32 T 

CATLOG 
!"PS/8 FOCAL.19PI PROGRAMS PUBLIC LISRAPV CATALOG"!'! 
"GROUP 1 OF ERCH PROGRAM CONTAINS RUNNING INSTRUCTIONS". : ! 
' f ;5.. "PROGRAM".. ; 20.. "SUBJECT".. ! 
5.. " : 20.. " ' f 
5,. "HELP".. :20. "ON-LINE FOCAL REVIEW PACKAGE" ! 
5. "INTRST".. -20,. "DETERMINES LOAN PAVMENTS".. ! 
5. "CHISQR".. :20. "CHI-SQUARE MRTRi/ TEST'S ' 
5. "STATl".. :20.. "1 OR 2 GROUP SAMPLE SfATISTICS". ! 
5. "SrRT2".. :20.. "E/TENSION OF STHTl'S ! 

20.. "ADDITION EXCERSIZER". f 
20.. "LAND MANAGEMENT GAME'S. ! 
: 20.. "RIGHT TRIANGLE SOLVER'S ! 
:20.. "PERPETUAL CALENDAR". ! 
:2t3.. "HAHGMAf-4 GAME"., i 
20.. "TOWERS OF HANOI SOLVER", i 
: 20.. "EUCLIDEAN GRAPH PLOTTER"! 

5> "FACTOR".. :20,. "PRIME FACTOR PROGRAM". I ! 
"THE FOLLOWING REQUIRE A TEKTRONIX T-4002 GRAPHIC TERMINALS" 
5.. "POLAR".. : 20. "POLAR CO-ORDINATE GRAPH PLOTTER'S ! 
5.. "GRAPH".. :20. "EUCLIDEAN GRAPH PLOTTER".. '. 
5.. "HARMON".. :20.. '"SIMULATES HARflONOGRAPH MOTION".. ! 
5. "WEB'S. :20.. "DRAWS SPIDER WEB". ! 
5. "ETLSHP". :20. "PLAVS BATTLESHIP GAME". ! ! ! 

5.. " ADDS;-;" 
5.. "BARON".. 
5.. "TRIANG". 
5.. "CALNDR", 
5.. "HANGMN". 
5.. "HANOI ".. 
5. "PLOTER", 

5. "LISTAL. FO'S. ; 20, "THE DIRECT COMMAND ' 0 I LISTAu 
20. "OUTPUT LISTINGS OF ALL ABOVE PROGRAMS"! ! 

WILL' 

MCE4_.F-

01. 0 1 C - HELP- 8 / 1 5 / 7 1 BV H. WHITNEV OF OMSI 
01.05 I ';/.#/7;:'-FITR'!.#.-F>>,. 2. 1; T i "HELP REQUIRES USE OF F ILES"'••RE-E^4T£ 
01.06 T "FOCAL AND ANSWER ' VES" OR - 5- TO INITIAL DIALOGUE. *' i ! 
01. 10 L G HELPER. RE 4 
01 36 G 4. 7 
01. 50 S Cs I .>~0 

02. 05 
02. 10 
02, 13 
02. 20 
82. 23 
02. 25 
02. 30 
02. 40 

T !'"WHAT " 
T "DO VOU WANT TO REVIEW «.0R T't'PE • HELP' 1? 'S E 
S Z-FIN';,.SI 'XABSt Z-149.:'>, 2. 05; I •; F ABS <, Z - 1 4 1 .>>.!. 1 
I C FABS-:.2-160> 1 2. 2. 2. 3 
S Z=^FINO 
I J FfleS<,Z-149> 2. 05; I <. FABS«:. 2 - 1 4 1 . ? 3 . 1 ; I < 3 0 - I > 2 . 25 
S 1 = 1+1.; S G'.. I X Z 
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03. 10 D 2. 4.! T ! ! ' 
03. 20 C*; 1 > = G ' ; i 8 Cv2.>-G';2.:'.; S Q~C<.±? 
03, 301 I C Q-204 > *'.. 0-207 ? 33. 41.. 3. 32.. 3. 4 1 
03. 32 I '::C'::2>-1,60.:'3. 36, 3. 34, 3. 36 
03- 34 c 

—.• 
C-;. 3>==G<. 3.:': G 3. 3 . • 

03. 36 L^2 
03. 37 S I = I +1.! I •; 12- I .>3. 38.1 I C c. G•:. I -168 :>* G •; I . -141, 33. 37, 3. 33, 3. 
03. 'z;» C.:.3 :'=G< I+i.>.: 8 Ci 4,-=G>:, 1+2.:'.; G 3 3 
03. 41 ,t <. -FABS<0-135> >3. 42; S A-2.! S 6-2; G 3.8 
03. 42 I < -FABS (.0-211 •> .3-3. 44 ; 8 A=0; S 6-4; G 3.8 
03, 4 4 I < -F ABS <. Q-210.) > 3. 46; 8 ft-4; S 6-4; G 3.8 
03. 46 I •:.-FfleS':;Q-l37 ; >3, 8; 8 A-0; 8 6-7; G 3.8 
03- 88 £ C •:. 3 =G c 3+A.;; 8 C';.4;'=G(.4+S.:' 
03. 38 F 1=1. 4; I C FA8S<- C', i .>-141 .>*0C«:.I ;• -168.) > 3, 1. ' 

0'1. 05 .[ <; FA9S (.C1 .•' -2016 } +FA6S 0 C •:. 2 j -28 7.) .;•, 5. 1; 
04. £i6 I 0 FABS C •:, 1 > -211 ;• -FABS 0 C 2 ;• - 2 l 2 > +FA8S CC' . 3.) --207>;<, 5. 1; 
04. 07 I < FRSS >: C 1 ) -201 .i +FA68 v C < 2 .> -286 :• +F A68 C • 7 > --136 +FRSSC \ ,> -137 
04. 08 I •;FASS<.C< 1.}-208> +FASSC<2>-137 > J. 1. 1 

03 I ':.FASSuC-:.i:'-0.> :•, 1, 1 
04. 12 I <<FR8S<C'2i,'-205. 5.>;'-l2. 6.>4. 14; 0 I SDIREC. RD; G 4. 25 
04. 14 I <208-(I;':.l.> .>4. 16; 0 I OIRECA. RD; Q 4.25 
!44. 16 I ••: 203-C'::i.) j4. 18; 0 I DIRECI. RD; G 4. 25 
i34. 18 0 I DIRECR. RD 
84, 25 A /, A.. B, C, D 
04. •3*0 I c •:. 1.10808.; *F I TP < // \8 > .> > -FA6S A-C j. 1 ./ '• j4. 25. 4, .*s 0 I TTY :, E 
04. 301 T '; 8 L.=8 
04. 31 S L=L+l; I FAS8t.G';L-.'-14l.j ;<, 4. 32; 8 u-FOUT<.G :.L .:'.>: I <L -SO 4. 71 
04. ""•3' T " — NOT AVAIUABl-e; RETRY OR. TYPE • HEuP-. t < 

33 G 4. 7 
04. 40 I C FAiEiSt.B-C':,/.; .j+FfiSS'X-C/S.' .i-fFAeScD-Cv4 • .:• ] • T. 25.. 4. 5.. 4. 25 
04. 58 0 I TTY:.. E 
•04 55 V^'iFI TRC/> .:i/10; 8 2^. 081+108*«;.X-F1 TR<.X t ;i 
04. i ';V-7> 4. 6, 4. 6.. 4. 63 
04, 68 G V 
t34. 65 D Y ' ' • 
04. 701 r "WHAT Ei_8£ DO YOU WANT ? "; E 
04. 1 G 2. 2 

i:l5. 18 T 014.. ' ' 'HELP DONE- 1 j 

85- 15 c Ii 
85. 201 L C 0̂'CAL. TM 
015. 3 8 8 0"- 2; L F H I S C L I . f ;£ 1. 2 
05. 4 0 u- 3 1 ; L R COMMAl. RE 1 . 2 
015. 5 8 0= 32; L R COMMAl. RE 1. 
0;5. 6 8 ' -4 0- 33; !_ R LISRAR. RE 1- b 
015. 7 0 -Z< Q= 34; L P HFILEI. RE 1. 
05. 8 0 0= 35; L R. COi'TMAl. RE 1. 4 
05. 3 8 8 0= 41.! L R SYMSOl. RE 1. 2 

86. 1 0 42.: L R bvueoi. RE 1. 
8fcT 201 8 ci— 43; L. R bV'MBOl. RE 1. b 
06. 3 0 b 0= 51; L R FUNCTl. RE 1-
06. 401 Q- 6 1 ; L R N I S C L I . RE 1 . 
016. 5 8 S Q~ 8 1 ; L R I?-TTROl, R£ 1-
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0?. 10 L G COMMA!. RE 2! 
07. 20 L G C0MMA2. RE 
07. 30 L G C0MMA3. RE z 
07. 40 L G LISRAR. RE 2 
07. 50 L G HFILEI. RE A* 

•2. 

07- 60 L. G HFILE2. RE 7 
07- 701 L G S'T'MeOl. RE y 
07. 90 L G SVMS02. RE 
07. 30 ' - 5 21=3. 2.: L G FUNCTl. RE 2 

09. 10 L G MISCLI. RE 2 
09. 201 L „ G Mr3CL2. RE 2 
99. 30 L G MISCL3. RE 
03. 40 L Q INDEX. RE 
09. 50 G 2. 1 
09. t"01 21=1. 39.! L G FUNCTl. RE Z 
03. 70 L G FUNCT2. RE 
09. 90 L G HERROR. RE 
09. 301 L G SUMCOM. RE 2 

THE -HELP- PACKAGE INCLUDES MANY PROGRAM AND DATA F I L E S OF WHICH 
T H I S I S ONLY THE 'EXECUTIVE-. A L L OTHER - HELP' F I L E S HAVE 
A - .RE- OR •• . RD" NAME E.XTENSION S I G N I F Y I N G PROGRAM OR DATA. 

01. 01 c iNTRST FROM "FOCAL PROGRAMMING MANUAL" RDP-15 SYSTEMS 
01. 0i2 c COPYRIGHT 1370 BY DIGITAL EQUPMENT CORP. 
01. 03 c REPRINTED BY PERMISSION OF DIGITAL EDUIPMENT CORP. 
01. 04 II LAST CHANGE: 3x9.-"71 
01. 05 
01. 06 c THIS PROGRAM WILL COMPUTE MONTHLY PAYMENTS AND THE 
01. 07 c CONTRIBUTION OF EACH PAYMENT TO INTEREST AND PRINCIPAL. 
01. 09 c YOU WILL BE ASKED THE AMOUNT OF THE PRINCIPAL, THE RATE 
01. 03 c OF THE INTEREST, AND THE TERM OF THE LORN, WHICH IS IN 
01. 10 c MONTHS. THE PROGRAM WiLL THEN OUTPUT A TABLE SHOWING 
01. 11 c THE PROGRESSION OF THE LOAN. 
01. 12 
01. 7 E 
01. 34 A "PRINCIPAL: ", PR, :" INTEREST RATE: "..IN 
01. 35 A I'TERM '..IH MONTHS j: TE, !: 
01. 40 •2* D=i+>;. •;. IN/12>*. 01 ;• 
01. 41 F A=l.. TE.! D 15. 33 
01. 42 S C=PR/B 
01. 50 s BA-PR 

05. 02 T "PRINCIPAL: ", '.7. 92, PR, : 30"PAvMENTS", C, ! 1 ! 
05. 05 T :5, "PRVMENTK, : 17, "INTEREST", ; 32, "PRINCIPAL".. : 59.. "BALANCE" 



f=- S S f ~ O C F l L F" i.J O L„ I , C L I O: F! F'. V 9/11/71 PAGE 5 

06. 01 F M=l.. TERM.; D ? 
06. 02 T ! ! !, :20, "TOTAL INTEREST".. K6. 62.. TO, ! I A G i . 23 

07. 01 S C I = S A * < I N / 1 2 . ) * . 81 
07-02 S TO=TO+CI 
07.03 S CP=C-CI; S BA^BA-CP.: T X?, A, X14. 6 2 , C I , CP, 8A, ; 

15. 99 s e-e+i-i/D'-flj 

01. 01 FROM CHISQR BV M.J. MC KEOWN (DECUS: FOCALS-40> 
01. 0 2 C M O D I F I E D BV JOHN HUISOAN 
91. 0 3 C: OMSI SOFTWARE DEVELOPMENT GROUP 
01, €i4 c LAST CHANGE: 9/9/71 7 • 
01, 05 
01. 06 c THE PROGRAM W I L L P R I N T THE DATA MATRIX WITH TWO • 
01. 07 C VALUES I N EACH CELL. ONE I S THE OSSERVED VALUE AND 
01. 0 8 C THE OTHER I S THE EXPECTED VALUE AS CALCULATED. VOU MAV HAVE UP 
01. 09 c 10 D I G I T P R E C I S I O N , BUT I T I S VARIASLE. VOU MAV ENTER A 
01, 10 c MATRIX NO LARGER THAN 25 ELEMENTS. THE WIDTH THAT THE MATRIX 
01. 11 c MAV BE DEPENDS ON THE P R E C I S I O N VOU CHOOSE, AND THE WIDTH 
01. 12 C OF YOUR OUTPUT DEVICE. 
01. 13 
01. 14 c *•* RS I S THE ROW SUM. ; 
01. 15 C * * CS I S THE COLUMN SUM. ! " " 
01. 16 E 
01. 1? I xFITRC#,--'30'>.~(;#/Z0) .1 1.18,1.3,1.13 . . .' • 
01. 1 8 T "VOU DO NOT HAVE ENOUGH FEATURES. " ' • 
01. 19 T "RESTART FOCAL WITH FEATURES 2 AND 3. ",/ ;Q 7• • ' ; v 
01. 20 ^ < " ̂  4.; : , .';. -
01. 30 !D X=F0UT(.24.;'+F0UT':.1>; F K = l , lOO; £ 
01. 31 T "HOW MANY PLACES ACCURATE?"; A AC; S X1='/100*AC+3.X-"100.! T /i<;Xi> •"•' 
01. A "ROWS: "R, "COLUMNS :'"C; S DF=<.R-i)*CC-i;'; S L=R*G ' ̂  ' '' -
01. K=0; F 1=1, R; S RST r ~ l > = R P ; S KP=0; D 1. 4 " • ' • - ' 
01. 3 4 —» RSTi-i>=RP 
01. 3 5 T X<X1.), !"N0 MORE INPUT!"';Q 2.01 • T ' ' 
01, 40 F J = l , C; D i . 41 ' :. • • ^m'; ..• 

01. 41 K=K+l; D 11; T i "SAMPLE" I , X I , " J, " : "; Q 1 . 4 2 • ' 
01. 4 2 A r-KK); I ';i6'*'AC-HiK.;'> 1. 43, 1. 43; S RP=RP+N':K>; S C£i J.I=CSTJ>4'N<K.; ' 
01. 4 3 T "TOO MANY D I G I T S - I N P U T A G A I N OR INCREASE RCCURACY'".: ',"?";G1: 

02, 01 F J = l , 1, R; S T=T+RSTJ;' ' • 
02. ©2 S J = i ; S 1=1; S K = l -
02. 03 Et, H;> = ':-RS< I ;i/T.>*CS':.J.U S J = J + l ; S R=K+1 
02. 04- I <C-J>2. 0 5 , 2. 0 3 , 2. 03 
02. 0 5 c, J = l ; S 1=1+1 1 
02. 0 6 I •;.R-I.>3. 01, 2. 0 3 , 2. 03 . 

03. 0 1 F K=l, 1 , L; S X2=X2+T TNTK.J-ETK) .:'--2.:'/E<:.n.> 
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04.01 T I!;S K=i.i S V=l.: S N=l.! S 1=1; D 10.; D S. 0; T ! 
04. 02 F J = l , 1.. C; D 6. 0 
04.03 T !,"*";F J-l.. C.; D 5; T 
04.04 T "* "., "RS: "RSc.N.>; S N=N+1; T ! 
04. 05 F .J=l.. 1.. C; D 7. 0 
04. 06 T "*"; T l.i D 3. 0.; T !S 1 = 1+1; I C.R-I>4. 07.. 4. 62, 4. 02 
04. 07 T !; F .J=l, 1, C; D 9. 0 
04. 03 T X, " TOTAL: "T.. ! !.. " CHI-SQUARED : "/2 
04.09 T 7.':.Xi;:'.. " DEGREES OF FREEDOM: "DF.. M 
04.10 A "MORE ?"Z.! I i-Z-evES.; 4. 11., 1. 3.. 4. 1 1 
04. 11 Q 

05.01 T ;-:.1+J*C9+AC> > 

06.01 T 0: "N'::K>.. ; D 5 01; S K=K+1 

87.01 T "* E: "ETV::-.. ; D 5. 01; S Y=V+1 

08. 01 F M=l, •03*<Ai;:+9.:'+l.i; T 
t 

09. 01 T " CS: "CS';..J>, " " . 

10. 01 T "E = EXPECTED VALUE 0 = OBSERVED VALUE".. 1 ! 

11.10 S ZF=l+FITR':.FLOGc:i ,:'/FLOGtl0;';'; T Xt.ZFXR 

01. 01 C FROM STATl BY M. J. MC K.EOWN COECUS: F0CAL8-16.:' 
01. 02 C MODIFIED BY JOHN HUISMAN 
01. 03 C OMSI SOFTWARE DEVELOPMENT GROUP 
01. 04 C LAST CHANGE: 9/9/71 
01. 05 
01. 06 C THIS PROGRAM DETERMINES VARIOUS STATISTICS FROM A 
01. 07 C MAXIMUM OF TWO SAMPLE GROUPS. IT WILL ASK YOU FOR THE 
01. 08 C NUMBER OF GROUPS, AND THEN FOR THE NUMBER OF SAMPLES 
01. 09 C IN THE FIRST GROUP. WHEN THAT HAS BEEN ENTERED, IT 
01. 10 C WILL HAVE YOU INPUT THAT MANY SAMPLES, AND FIGURE 
01. 11 C CERTAIN STATISTICS FOR THAT GROUP. THEN IT WILL ASK FOR 
01. 12 C THE NUMBER OF SAMPLES IN THE OTHER GROUP IF YOU ASKED FOR 
01. 13 C TWO GROUPS, FIGURE ITS STATISTICS, AND THEN TWO-GROUP 
01. 14 C STATISTICS, 
01. 15 E 
01.26 I <.FITR<.#/S.»-<.#/5>> 1.27,1.3 
01. 27 T "YOU DO NOT HAVE ENOUGH FEATURES. 
01.28 T "RESTART FOCAL WITH FEATURE 3. "';Q 
01. 29 
01.30 S X=FOUTi: i ; - ; F K=S, 25; S X=FOUT < 24 ;> 
01. 31 T ' ! i":i0. 04; A "NUMBER OF GROUPS : "G; S L=0; I i.Q~27 1. 32, 1. 32, 4. 1 
01.32 S S-0; T .Xl. 00, "HOW MANY SAMPLES IN GROUP", L+1; A XlO 04," ? ".• N 
01.33 F C=l, N; A "SAMPLE : "X(.C>; S SS+H'-O 
01.34 T f'"NO MORE INPUT!"'! 
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91. 36 K=N-1.! S 1=1,: S J=I+i.iD 7 
81. 37 S M=S/N.: S SZ=0.: F 1=1.. H.: D 4 
Si. 38 s S2=SZ/<.N-1?; S SD=FSQT';.SZi; S DF='::N-1> 
01. 39 s SE=FSQT':.SZ,''M>.i S ST=r"1/S£.: S R=:X':.N,)-X':;i.U T ! ! "MAX" : 30, X<.N> 1 ! 
Ql. 40 T "MIH" ; 30, X<1> 1 ! "RANGE" : 20, R, '. ! "MEAN" ; 30, M, ! ' "VftRIflNCE" -.30, £Z. 
01. 4 1 T "'STANDARD DEVI AT ION" : 30, SD, '! "STANDARD ERROR" : 30.. SE, !! 
01. 42 T "T-STATISTIC":30,ST, !!"DEGREES OF FREEDOM":30, DF, !! 
01. 43 S L=L+1.: I <SZ.:' 1. 44.. 1. 45, 1. 44 
01. 44 I <Q-2> 8. 01, 2. 01, 8. 01 
81. 45 T "VARIANCE OF 0 " i l G 8.01 

02. 91 MM<:L>=M.:S NN':;Lj=N;S £S<L>=S2.: S SX';.L?=SE 
92. 92 I <L-2>1. 32, 2. 03 
82. 93 s DM=MM':.1>-MM':;2> 
92. 04 s PC= < NN <. 1 > -1,1 *SS <-1 .> + <. NN 2 .> - 1 *SS < 2 > / < NN < 1 > +NN < 2 > -2 > 
82. 05 s RD= c. 1/NN < 1 .:•+1.'NN •:. 2 .:• J> 
92. 06 s PE=FSOT < PC*PD > S T T=DM.̂ 'PE.: S DD-̂ NN 1 > +NN < 2 > -2 
02. 97 I c:5S<l.>-SS<.2> >2. 08, 2. 99, 2. 89 
02. 08 s VR='SS'Vi;>/SS<;2.:'.: G 2.10 
02. 09 s VR=SS';.2>.''SS(.1.5 
92. 10 T ! "DIFFEREhJCE BETWEEN MEANS" : 28, DM, !! "POOLED STANDARD ERROR": 
02. 1 1 T "TWO GROUP T-STATISTIC" -.30, TT, ! ! "VARIANCE RATIO" : 20, VR, ! ! 
02. 12 T "DEGREES OF FREEDOM" : 38, MF, ! !; I 'OSSti;-.> 2. 12, 4. 1, 2. 13 
02. 13 I i.SS'i.a.-';• 3. 01.. 8. 01, 3. 0 1 

fci3. 01 Z' AC=FSQTt,SSc.l.X-'NN>;.l.>+££>:;2?/NN'::2.>.) 
193. 02 Zf Xl=cMMe.l>-MM-:.2> ;/AC 
03. 02 'Z' RS= SS 1 > /NN <:. 1 j +SS <. 2 > /NN < 2 .> > ""2 
03. 04 S L= SS < 1 /NN 1 > " 2/ NN < 1 > - 1 .> + <. SS <. 2 > /NN < 2 .> .> "2/1NN < 2 > - 1 > 
03. 05 T : ! "WELCH STATISTICS: " i ! '. 
~- 06 S K-R'5/L; T "T-STATISTIC" : 38, XI, i ! "DEGREES OF FREEDOM" : 38, K, ! i 

63. 97 T "UNPOOLED STANDARD ERROR" :30, AC, !';G 8. 01 

04. 0 1 S S2«S2+<X<.I>-ri>^2 
04. 02 R 
u4. 10 T "TOO Mfir V GROUPS"; G 8.81 

07. 01 I <X<. I.?-X'IJ>.)7. 03, 7. 03.. 7. 02 ; . 
07. 02 s TX=X<.I>;S X<I>=Xc.J>; S X':.J?=TX 
97. 03 'Z' .J=.J+i; I KJ-N>?. 01, 7. 01, 7. 04 
07. 04 S I»I+'i; l t l - K ) ? . 05, 7. 05, 7. 06 
07. 05 s J=I-!-l; G 7. 0 1 " • .. . 
07. 06 P. 

©S. 01 fl !! "AGAIN?" , AN; I tAN-0VES> 8.83,1.29,8.03 
03. 03 Q 
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81. 0 1 c FROM STAT2 SV M. J. MC KEOWN <D£CUS: F0CAL3-i6> 
01. 02 0 MODIFieD giV JOHN HUISMAN 
01. 03 c OMSI SOFTWARE DEVELOPMENT GROUP 
01. 04 c LAS^ CHANGE: 9x9/71 

1..'.. 

01. 06 c THIS PROGRAM REQUIRES THAT YOU KNOW THE MEANS 
01. 07 c Ar-4D VflP..rANCES OF THE GROUPS YOU WISH TO WORK ON. TO 
01. 08 c GET • THIS INFORMATION, SIMPLY RUN '"STATl-. 
01. 89 
01. 10 C: THE PROGRflfl USES THE FOLLOWING ASSREVIATIONS: 
01. 11 
01. 12 c ** SSB - SUM OF SQUARES BETWEEN GROUPS 
01. 13 c ** DFB - DEGREES OF FREEDOM BETWEEN GROUPS 
01. 14 c ** MSB - MEAN SQUARE DIFFERENCE eETWEEN GROUPS 
01. 15 c *•* SSW - SUM OF SQUARES WITHIN GROUPS 
01. 16 c •** DFW ~ DEGREES OF FREEDOM WITHIN GROUPS 
81. 17 c •** MSW - M£Af-4 SQUARE DIFFERENCE WITHIN GROUPS 
01. I S c USING THE POOLED VARIANCE 
01. 19 c ** SCI - SO-CALLED TOTAL SuM OF SQUARES 
81. 20 c *+ SCF - SO-CALLED TOTAL DEGREES OF FREEDOM 
01. 21 c ** SSG - GRAND MEAN SUM OF SQUARES 
81. 22 c *;+•• ODF - OVERALL DEGREES OF FREEDOM 
01. 23 c ** SST - TOTAL SUM OF OEOPEES 
01. 24 c DFT - TOTAL DEGREES OF FREEDOM 
01. 25 c FR - F-RATIO 'IF-STATISTIO • 
SI. 26 E 
01. 27 I (.FITRtt/S^-fft/S/? 1. 23.. 1. 31, 1, 28 
• ' 'T'O T '"YOU DO WOT HAVE Ef-JOUGH FEATURES. " 
01. 29 T "RESTART FOCllL WI TH FEFfTURE 3. " i !.: Q 
01. 31 S K=FOUT'::i>t F K=l, 25; S X=F0uT':;24> 
01. 32 T Xi. 0 ! i ! ; A "NUMBER OF GROUPS: "'G;S S=8 
91, 33 F J = l , G; T "NUMBER IN GROUP", J, " : "; A NtJ?; S S=S+N': J.> 
01. 35 K=0 
01. 36 F .J=l ., G; T "MEAN OF GROUP", J, " "; A M<.J>; S K»X+<N<;J>*M<J 
61. 39 SG= !S*<;x;''"-2 

02. 01 S se-•0; S J = l 
02. 02 F J = l , Q; S S8=SB+N':: J.>*':.W<Jj-7.,'-2 .. ; 
m. 83 
02. 04 
02. 05 «— sw= •0 
02. 06 F J = l , G; T "VARIANCE OF GROUP", J, " ; "; A V(.J?;S SWû SW+tNi::̂  
02. 07 
02. 08 
82. 09 S CT= !SS-i-SW; S ST=CT+SG; S /e=G-l; S MB=SB/Ke 

03. 01 XW= =0; S J = l 
03. 02 XW= ;KW+<N<:,J>~"1? 
63. 03 I <G~ •J>2. 95, 3. 05, 3. 04 
03. 0-1 S J=.J •+1; 0 3. 02 
03. 05 s MW= =SW/KW; S KR=Me/MW; S ew=xe+XW; S TT=eW+l; T ,!:!!!! 



F^S.-'S i=^OC:tFlL_ F - l _ i e i _ I O t _ I O F ^ r F l R V 9/11/71 PflQE 9 

94. 0 1 T X6. 04 "SSB" :6, SB. ! "DFB" :S. KB. "MSB" -.6.. MB, ! 
04. 02 T "SSW" SW, ! "DFW" .6, XW, ! "MSW" .6.. MW, ! 
04.02 T "SCT" Cr, ! "SCF" ew, ! 
04. 04 T "SSG" SQ, ! "ODF" ; G. ±. >. "SST" : G. ST.. ! 
04. 05 T "DFT" :6, TT, !; T "FR" :6, XR.. ! ! ! 
04. 06 A "MORE?"AN.; I <;AN-0VES.:'4. 07,1. 21,4. 87 
04. 07 T "OOODBVE" ! i 0 

07. 0 1 I <X(:I>-X<:J.>.>?. 0 2 , ?. 0 3 , ?. 0 2 
07.02 S TX=»X < I >.: 5 X < I ? =X < J .J; S X < J > =TX 
87. 03 S J = J + 1 ; I <J-W>7. 61, 7. 01, 7. 84 
07 04 S 1 = 1+1; I 1 1 - K J 7, 05, 7. 05, 7. 06 
07. 05 S J = I +1; Q 7. 01 
07. 06 R 

08. 0 1 A "M?"E; I <E-2>8. 8 3 , 1 . 3 1 , 1. 3 1 
08. 0 2 T "E2", ! !; G 8. 0 1 
08. 0 3 Q 

0 1 . 0 1 C ADDEX FROM - PROGRAMMING LANGUASJES-
0 1 . 0 2 C COPYRIGHT 1 9 7 0 BY D I G I T A L EQUIPMENT CORP. 
0 1 . 0 3 C LAST CHANGE : 9 / 1 0 / 7 1 
0 1 . 0 4 
0 1 . 0 5 C T H I S I S AN EDUCATIONAL ROUTINE DESIGNED FOR CHILDREN I N 
0 1 . 0 6 C ELEMENTARY SCHOOL. THE PURPOSE I S TO ALLOW THE STUDENTS TO 
0 1 . 0 7 C USE THE COMPUTER AND TO A I D THEM I N P R A C T I C I N G A D D I T I O N . 
0 1 . 2 9 £ 
0 1 . 2 0 T "HELLO, PLEASE ADD THE FOLLOWING 2 0 SETS OF NUMBERS. "!;Q 1 . 4 
0 1 . 2 5 T "NOW T H I S ; " f 
0 1 . 4 0 S A=FABS F I TR <. 100-+FRAN< > > >; S e=FABS -:. F I TR 99+FRAN t > .> > 
0 1 . 5 0 T 7;2, :4, A, ! " + ", : 4, B, ! " ", i 
0 1 . 6 0 A "= ", KEPLY, i 
0 1 . 7 0 I CRE-A-e,-- 2. 1 , 1 . S, 2. 1 
0 1 . 8 0 S WRONG=0; T "CORRECT" ! 
0 1 . 9 0 S C0RRECT=C0+1; I < C 0 ~ 1 9 > 1. 3 5 , 1 . 3 5 , 4 . 1 

02. 1 0 S WR=WR+1; I <.WR-2.> 2. 2.. 2. 2, 3. 1 
02. 2 0 T "SORRY, TRY AGAIN. !;Q 1. 5 

0 3 . 1 0 T " I F VOU ARE HAVING TROUBLE.. ASK YOUR TEACHER FOR HELP. ", ! 
0 3 . 2 0 T "THE CORRECT ANSWER I S ", X3, A+B, !!! 
03. 3 0 Q 1. 3 5 

0 4 . 1 0 T "CONGRATULATIONS i YOU ARE F I N I S H E D . " i ! t ! ; Q 
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01.01 C BARON FROM 'PROGRAMMING LANGUAGES- COPVRIGHT 1970 
01. 02 C BV DIGITAL EQUIPMENT CORP. MODIFIED BV TOM KLOOS 
01. 02 C OMSI SOFTWARE DEVELOPMENT GROUP 
01. 04 C LAST CHANGE: 9/9/71 
01. 05 
01. 06 C THIS PROGRAM ALLOWS VOU TO BE THE BARON OF A SMALL TOWN 
01. 07 C WHERE EVERYONE IS DEPENDENT ON YOU. HOW VOU MANAGE VOUR 
01. 08 C LAND WILL DEPEND ON HOW VOU ANSWER THE QUESTIONS IN THE 
01, 09 C PROGRAM, AND ON THOSE ANSWERS WILL DEPEND YOUR FATE AS WELL. 
01. 10 C ** YOU CAN ONLY PLANT 10 ACRES PER PERSON 
01. 11 C **• YOU MUST HAVE AT LEAST ONE BUSHEL FOR FOOD. 
01. 12 C *+ TO PREVENT STARVATION, EACH PERSON NEEDS 20 BUSHELS. 
01. 12 C ** YOU ARE PROMOTED WHEN YOU GET A POPULATION GREATER THAN 258. 
01. 14 E 
0 1 . 1 9 I <<.-^/3:>-flTR<^/3> 7 1.2, 1.9.. 1.2 
01. 20 T !"YOU DO NOT HAVE ENOUGH FEATURES. ! 
01. 20 T "RESTART FOCAL WITH FEATURE 2. ", !.:Q 
01. 40 
Ql. 90 S P=95.! S S-2800.! S H-=2000.! S E=200.: S V=3; S A--1000; S 1=5; S Q»l 

02. 01 S D~0 
02.05 S Z2=F0UT<1>+F0UT':;24>; F ZZ=1, 100; 
02.20 D 6; S 0-D; D 10; T ! f I "LAST VEAR"!D, " STARVED, 
82. 25 S 0=1; D 18; T f I.. " ARRIVED, "; £ P=P+I; I •:;250-P.;9. 2; I <-Q,-'2. 3 
02.27 S P=FITP/.P/2>; T ! "**PLAGUe*f " i 
02.30 S 0=P;D 10; T I "POPULATION rS"P, : ! "THE CITY OWNS 
02. 35 S 0=A; D 18; T A, " ACRES. " I !; I <M-±>2. 5; T "WE HARVESTED 
02. 40 D 3. 2 
02.50 S 0=£; D 10; T !" RATS ATE"e, " BUSHELS, YOU NOW HAVE 
02. 60 S 0=5; D 18; T i S, " BUSHELS IN STORE. "! 

03.10 D 6; S Y = F I TR-:.8*FRRN-;;:> .)+17; T "LAND IS 'TRADING AT 
03. 20 S 0'-V;D 10; T V, " BUSHELS PER ACRE; "; S C=l 
83. 30 D 4. 3; A " 3UY'?"Q; I <-Q>3. 4, 3. 8; D 7. 2; G 3. 3 
03.40 I <V*Q-£>3. 9, 3. 6.! D 4. 6; T I "YOU NAY BUY AT MOST" 
03. 45 D 10; T S/Y-1, !; G 3. 3 
03. 50 D 4. 5; D 4. 3; Q 3. 8 
03. 60 D 3. 9; G 4. 8 
03. 70 S A=H+Q; S S=S-Y*Q; £ C=0 
03. SO A ! "SELL?"Q; I c;Q.;'3. 85, 3. 9; S Q=-Q; I <R+Q>2. 5; G 3. 9 
03. 85 D 7. 2; D 4. 3; G 3. 8 
03. 90 S A=A+Q; S S=S-Y*Q; S C=0 
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01.10 T !"BUSHELS TO USE 
04. 11 A " AS FOOD ?"G!.i I <G>4. 12, 9. 1.; I ':.Q-S>4. 2, 4. 7; 0 4. 6; G 4. 1 : 
04. 12 D 7. 2; G 4. 1 
84. 28 S S-S-Q; S C=l 
01. 30 A !"HOW, MANY ACRES OF LAND DO VOU WISH TO 
04.35 A ! "PLANT WITH SEED? "D 
04.40 I <;D?4. 42.! I <A-D.>4. 45; I < FITRvD/2.:'-S-i;)4. 6-5; D 4. 6; G 4.3 
04. 42 D 7. 2; G 4. 3 
04. 45 D 4. 5; G 4. 3 
04. 50 D 7; S 0-A;D 10; T A, " ACRES. "1 
04 . 60 D 7; ;D 2. 6 
04. 65 I CD-10-+P-1.JS. 1; D 7; S 0-P; D 10; T P, " PEOPLE. " !; G 4, 3 
04. 70 D 4. 2 
04. 80 D 6; T "YOU HAVE NO GRAIN LEFT AS SEED ! f ! "?;S D=0 
04. 90 FOR 22=1, 450; 

05.10 S S=S-FITR<D/2>; D 8; S Y=C; S H^D+V 
05.20 D 8; S £=0; I <FITR>;C.--'2.}-C/2.)5. 3; S E=FAeS<;S/C.> 
05.30 S S=S-E+H; D 8; S I=FITR'::C*.'i20*A+S>/P.-'100+l.:'; S C=FITR<;Q/20> 
05.40 S Q=FITR<;i0*FASS':.FRAN<. >>>; I ':.P-C>2. 01; S D=P-C; S P=C 
05. 60 G 2. 05 

06.10 T !!"LORD BARON; " 

07.10 D 6; T "BUT VOU HAVE ONLY"; R 

07,20 T "PLEASE.. ";D 6; T " I AN NOT IN A MOOD FOR. .JESTING. "!;R 

08.10 S C=F I TR 5*FABS •; FRAN <.>>>+! 

09. 10 T "REVOLUTION! 1 1 " ! ! !; Q 
09, 20 T ! !, : i 0 , "VOU HAVE BEEN PROMOTED TO PRIME MINISTER OF BIRTH" 
09. 25 T " CONTROL ! " !; 0 
10.18 S 2F=i+FITR':.FLOG<O+lJ/FLOG':i0>>; T .XCZF.:-; R 
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0 1 . 0 1 C FROM TRIRNG I N PROGRRNMING LRNGORGES" COPYRIGHT 1 9 7 0 
0 1 . 0 2 C BY D I G I T R L EQUIPMENT CORP. REWRITTEN BY JOHN HUISMRN 
0 1 . 0 3 C OMSI SOFTWRRE DEVELOPMENT GROUP 
0 1 . 0 4 C LRST CHRNQE; 9 / 9 / 7 1 
0 1 . 0 5 
0 1 . 0 6 C G I V E N THREE PIECES OF INFORMRTION / I fl2 
0 1 . 0 7 C RBOUT THE TRIRNQLE SMOWN RT THE RI G H T / I 
0 1 . 0 8 C T H I S PROGRRM W I L L DETERMINE THE OTHER / I 
0 1 . 0 9 C THREE PIECES. HOWEVER, YOU MUST HRVE S 3 / I 
0 1 . 1 0 C THE INPU T I N THE RlijMT ORDER. THERE- / I S I 
9 1 . 1 1 C FORE, WHEN RSKED "TYPE", RESPOND WITH /RRER I 
0 1 . 1 2 C "RSR" TO INPU T RNGLE-SIDE-fiNGLE DRTR, / I 
0 1 . 1 3 C OR "SRS" FOR SID£-RNGL£-SID£ INPUT OR fll / 1 R3 
0 1 , 1 4 C "SSS" IF YOU KNOW THE S I D E LENGTHS. S 2 
0 1 . 1 5 C * + T H I S MUST BE R RI G H T TR I ANGLE. 
0 1 . 1 6 C * * BECAUSE OF THE ARCTANGENT FUNCTION, 
0 1 . 1 7 C LENGTHS MUST BE LESS THAN ONE M I L L I O N UNITS. 
0 1 . 1 8 e 
0 1 . 2 6 I <.FITR<«/6>-<:#/6.>> 1 . 2 7 , 1 . 3 , 1 . 2 7 
0 1 . 2 7 T "YOU DO NOT HAVE ENOUGH FEATURES. 
8 1 . 2 8 T "RESTART FOCAL WITH FEATURE 2. Q 
0 1 . 2 9 
0 1 . 3 0 A "TYPE: ".. TV; S A3=3. 1 4 1 5 9 / 2 ; I < . F A S S < T V - 0 A S A , 2 . 1 
0 1 . 4 0 I <FABS';;TV-0SA£ .:>> 3. 1.; I <:;FASS':.Ty-0SSS.;'> , 4 . 1 
0 1 . 5 0 T "LIST GROUP 1 FOR INSTRUCTIONS", !!;Q 
0 1 . 6 0 

02. -10 D 6; A " A l : ", A l , !"S2: ", S2.. 
0 2 . 2 0 I tFABStDS? .) , 2. 3; S A l = A l * 3 . 1 4 1 5 9 / 1 8 8 ; S A2=3. 14159.'-2-Al 
02. 3 0 S S2=S2/FC0S':.A1.>; S Sl=FSQT'::S3*S3:-S2*S2.> 
02. 4 0 T i ! , X5. 0 5 , -.10, "RADIANS", ; 2 6 , "DEGREES", ! 

24, Al*57. 2953 
24, A2*57. 2953 
24, A3*57. 2953 

82. 50 T !, " A l : ", : 7, Rl, 
02. 5 5 T I , "A2: ", ; 7, A2, 
02. 66 T !, "A3 : ", : 7, A3, 
02. 6 5 T ! ! " S I : ",.S1 
C2. 70 T f "S2: S2 
02. 80 T i "S3: ", S2 

02. 90 T ! ! "AREA X4. 92, S1-+S2/2, ! !; Q 1. 2 9 

83.10 A " S I : " , S i , !"S2: ", S2 

03. 20 S S3=FSQT<S1-*S1+S2*S2>; S A1=FA TN<. 51/52;-
03. 30 S A2=A3-A1; G 2. 4 
04. 10 fl !"S1: ",S1, '. "S2: ",S2, !"S3: ",53,! 
04. 20 S fll=FflTN<Si/S2.u S A2=A3-A1; G 2 . 4 

06.10 A "ARE VOUR ANGLES IN DEGREES? ",ANSWER 
06.20 I c:-FASS<AN-0VES.;' > 6. 3; S DSWITCH=1;R 
06.30 I <.-FAeS<:AN-0NO?6. 4; S DSWITCH=0;R 
06. 40 T "VES OR NO. ", !;G 6. 1 
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01. 0 1 C CALNDR FROM • PROQRANHING LANGUAGES- COPYRIGHT 1970 
01. 02 C BV DIGITAL EQUIPriENT CORPORATION 
01. 03 C LAST CHANGE: 8/30/71 
01. 04 
01. 05 C GIVEN THE fSONTH/DATE/VEAR.. THE "PERPETUAL 
01.06 C CALENDAR" W I L L TVRE THE DAY OF THE WEEK. 
01. 07 
01.30 A "WHAT IS THE DATE? <MM/DD/VVVV> M> K, C, ! 
01. 32 I <M-13> 1. 35; T "IN ORDER TO MAKE ROOM FOR THE MONTHS, THERE 
01.33 T "WERE NO DAvS! " f :; G 1.3 
01.35 I <K~32> 1. 4; T "MONTHS WITH",X3, K, " DAYS DON" T EXIST IH", X4 
01, 36 T " THE YEAR", C, "!"!!; G 1. 3 
01.40 S C=C/108;S D^FITRt . 1+100*<C-FITR>X;< )>; S C«FITR<;C> 
01. 56 S M=M-2; I <M> 5. 4, 5. 4; G 5. 5 

05.40 S M=M+12; S D-D-1; I >:.-D> 5. 5, 5. 5; S D--99; S e=C-l 
05. 50 S X=F I TR<F ITRC 2. 6*M-. 2 3+K+D+FITRC D/4 J+FI TR < C/4 > -2-+C:> 
05. 60 I <.X-6> 5. 7,5. 7; S X=X-7; G 5. 6 , 
05.70 T !"THE DAY IS "; D 6. 1 
05. 90 T ! !; G 1. 3 

t36. 10 I <X> 6. 26, 6. 2; I <X-2;> 6. 21, 6. 22, 6. 15 
06.15 I <X-4> 6.23,6. 24;! KK-G} 6.25,6.26 
06. 20 T "SUNDAY 
06. 21 T "MONDAY 
06. 22 T "TUESDAY 
06. 23 T "WEDNESDAY 
06. -24 T "THURSDAY 
06.25 T "FRIDAY"; I <FflSS<K-l3>>, 6. 3; 
06, 26 T "SATURDAY 
06. 30 T " THE l3THf ! " 

MFl^4a^tl•-4 
01. 01 C HANGMN BY TOM KLOOS 
01.02 C OMSI SOFTWARE DEVELOPMENT GROUP 
01. 03 C LAST CHANGE: 9/9/71 
01. 04 C 
01. 05 C T H I S PROGRAM PLAVS THE GAME OF HANGMAN ON AN ORDINARY 
01. 06 C TELETYPE. I T W I L L CHOOSE A WORD AUTOMATICALLY AND AT 
01. 07 C RANDOM AND ASK. YOU TO GUESS LETTERS, YOU GET ONLY 7 WRONG 
01 08 C GUESSES AND THEN YOUR MAN I S HUNG. NO PI C T U R E I S DRAWN BY 
01.09 C T H I S PROGRAM. 
81. 10 
01. 1 1 I <<«/7>-FITR<#/7>> 1. 12,2. 05, 1. 12 
01. 12 T '."YOU DO NOT HAVE ENOUGH FEATURES. ", i 
01.13 T "RESTART FOCAL WITH FEATURE 4. ", !;Q 
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02.05 T !"PLEASE WAIT AS THE COMPUTER DECIDES ON A WORD. "! ! 1 
02. 10 0 I HANGWD; T L £ 
02.15 S A=FITRCFRANc ..v*S0+i;-
02. 20 S V=FIH<); I <:i60-V>2. 2.. 2. 25, 2. 2 
82. 25 S e-B+i.! I <B-A.>2. 2 
02. 27 S C«C+1 
02. 30 S D<.C;>=FIN( > 
02. 35 I <D<C>-lt.0>2. 37, 2. 5 
02,37 I <D';CJ-i87>2. 4, 2. 5 
82. 40 I <D<C>-i4l;2. 45, 2. 3 
02.45 I 'r.DtC?-l3S>2. 27, 2. 2, 2. 27 
02. 50 I (.e-f\y2. 25 
02.55 S C=C-1.;0 I TTV:,£ 
02.65 F 2=1, C;S E':; 2 .)=173 
02.30 T "THE WORD HAS ", X3, C, " LETTERS. " ! ) f 
02. 85 S G=0 

03. 10 S G-G+1 
02.15 T 1, "WHAT IS GUESS 4", Q, " ? " 
03. 20 S H=FIN(.>.! I •;H-141>3. 25,3. 15 
03.25 S 2=FINC>; IF •:.Z-14i:)3. 3, 3. 4 
03, 30 I '::2-223.)3. 35, 3. 2 
03. 35 I .<2-255>3. 25.; T "S"; G 3. 2 
02.40 I <218-H?3. 45.; I ':.193-H>2. 5, 3. 5 
03.45 ! !"**ILLEQAL INPUT"! :;G 3.15 
03. 50 T '; S 1=0 
03. 55 F 2=1.. C; D 5 
03. 57 I «:K-C>3. 6, 3. 83, 3. 6 
03. 60 I (I-2,''3. 65, 3. ? 
03. 65 I <I >3. 65, 3. 75, 4. 1 
03. 70 T "VOU HAVE ALRERDV GUESSED THAT LETTER. . " !; G 3. 15 
02.75 T " WRONG!" I ; S J«J+1.: S T<J>=H.; I t. J-7>4. 1, 4. 1 
03. m t ! * " VOU HAVE HUNG VOUR MAN • " ! 
03.81 T "THE WORD WAS: ";D 8.; T !!!;Q 10. 1 
03.82 I <;-J> 3. 86; T ! •"FNTASTIC! f NOT ONE WRONG. 
03.84 T "VOU HAVE ERFiuV SAVED" I ; G 3.87 
03.86 T f ! "CONGRATULATIONS! ! VOU HPiVE GUESSED THE WORD AND SAVED"! 
03. 87 T "VOUR MAN FROM THE GALLOWS. " ' 
03.88 T "AS VOU KNOW THE WORD WAS: "; D 3 
03. 90 T ! ! i ; Q 10, 1 

04. 10 T i " D 6 
04.15 I (.J>, 4. 25;T " WRONG GUESSES: D 7; G 3,1 
04. 25 T " NO WRONG GUESSES", !; G 2. 1 

85.10 I c.H-D-:;2>>5, IS, 5. 2 
05. 15 R 
05. 20 I <E<2>-D<2>>S. 25, 5. 3, S. 25 
05.25 £ E':;2.J=0t:2>.; S 1=1.; S K=K+1 
05, 26 R. 
95. 30 S 1=2,; R 
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66.10 F 2«i, C; S''-V«F0Ur<E<.2> J 
86. 15 R 

87.10 F Z=l, J; S V=FOyT<.lS0>i S V=F0UT';T<2> > 
87. I S R 

m. 10 F 2=1, C;S V«F0UT<XH2>;> 
98. I S R 

:L8. 10 0 

i-§FA5"-40 X 

01. 0 1 C HANOI ev DEC 
01.92 C FROM •• PROGRAMMING LANGUAGES' 
01. 03 C • LAST CHANGE: 8/7/71 
01. 04 
©1. 05 C THIS PROGRRM WORKS WITH THE TOWERS OF HANOI PROBLEM. 
01. 06 C VOU ARE GIVEN THREE TOWERS WITH VARIOUS SIZED DISCS ON 
81.07 C ONE OF THEM. THE OBJECT IS TO PLACE ALL THE DISCS ON 
01. 08 C ANOTHER TOWER OH RT A TIME, WITH THE STIPULATION THAT A 
01. 09 C LARGER DISC MAV NEVER BE OH TOP OF A SMALLER ONE. THIS 
01.10 C PRfJGRAM I S GOOD FOR ANV NUMBER OF DISCS AND CAN BE RUN 
01. 11 C EITHER IN MANUAL 'Vt'OU TELL IT WHERE TO MOVE> OR AUTOMATIC 
01. 12 C MODE. I T WILL ALSO EXPLAIN ITS MOVES OR DRAW THE FOR VOU, 
61. 13 C DEPENDING ON HOW VCU ANSWER THE ' MOVES OR PLOTS' QUESTION. 
01. 14 C ** OUT DISC I S THE DISC <1 ON TOP> THAT VOU WANT TO MOVE 

C ** IN DISC IS THE POSITION CI ON TOP> WHERE VOU MOVE TO 
01.16 C ** OUT TOWER IS THE TOWER <1 OH LEFT? FROM WHICH VOU MOVE 
81. 17 C ** IN TOWER I S THE TOWER C3 ON RIQHT> VOU MOVE TO 
e i . 18 C THIS PROGRAM ASSUMES NO CHEATING, AND DOES NOT CHECK FOR IT. 
e i . 19 • . 
01. 29 £ 
61. 30 A "NO. OF DISKS? "N, f ; 
f3i, 40 F 1=1, N; S .SS< !:.) = I 
01.50 £ S0=1; S £1=3 
01.60 S NO=N.: S N I = N ; S .1=0 

70 A "MOVES OR PLOTS? MOVE, • 
01.80 I <FAe£<MO-0MOVE£>.l , 1. SS.; D 23 
01. 85 A "AUTO OR MANUAL? " , f l , ! 
01. 90 I <;FAeS<A-0MANUAL>.), 5. 1; D 2; T ! i "DONE f " , M;Q 

02.20 I CSS«S0-1>*N*N0-1> JER, 2. 95 
02. 30 S 1 = 1 +1.1 S NO < I > =N0.; S SO CI.) =S0.; S SI < I > =S I 
02.50 S SI=6-SU-SI;S NO=NO-i.; D 3; S TECI > = N I ; D 2 
02.60 S £I=SI<;i>.iS N0=N0+1; D 3.; D 6 
02.70 S S0=6-S0-SI; S NORTEC I >;D 3; D 2 
6 2 S0 S £1=31':; I >;S £0=SO<.I>.;S N O = N O < I > J S 1=1-1 
02. 90 R 
82. 95 0 3; D 6; R 
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83. 10 S Nr-=N . :. 
83.28 I CSSC<SI-1J*N+NI > 3ER, 3. 3.! S Ml=f-4l-l.: Q 3.2 
83. 20 R 

05. 10 A "OUT-DISC: 'UNO, "TOWER: "..SO 
05. 20 A !'"IN-DISC: "> NI.. "TOWER: "..S,, :;D6 
05. 38 S A"0 
85.40 F 1=1, N*2;S A-A+SSCO 
05.50 I C-A> 5. 1; T ! "WELL DONE ! " !.; Q 

06. 10 S D0=<S0-i;5*N+N0 
06. 20 S DI»<SI-1?*N+HI 
06.30 S SS<DI >=SS'::D0,-' 
06. 40 S SSCDO>=0 
06.50 I cMOV£ >£R, 6. 7; D 23; R 
06. 70 T '.XZ, •f'SO, NO, !£I, HI,?! 

23. 10 F J = l , N; T ! > F K=0.. 70; D 23. 3 
23. 20 T ! ! i !; R 
23.30 I CK-15+SS<.J.>*2 323. 6; I (.-K.+15+SSc.;>*2>23. 6; T "# 
23. 60 i <K-35+SS<:J+N>*2.J 23. 7; I <-K+35+SS<J+N>*2> 23. 7; T "# 
23.70 I CK-55+SSC J+N+N>*2,i 23. 8; I C-K+55+SS<.J+N+N>*2>23. 77; T "# 
23. 77 S K=100; R 
23. 80 T " '• 

F - L - O - T E I F ! 

0 1 . 0 1 C FROM PLOTER I N - FOCAL PPOGRAMMING MANUAL--
0 1 . 0 2 C PDP-lS SYSTEMS COPVRIGHT 1 9 7 0 M O D I F I E D BV .JOHN HUISMAN 
0 1 . 0 3 C OMSI SOFTWARE DEVELOPMENT GROUP 
0 1 . 0 1 C LAST CHANGE: 8 / 9 / 7 1 
0 1 . 0 5 
0 1 . 0 6 C T H I S PROGRAM W I L L SIMULTANEOUSLV PLOT THE EUCLIDEAN 
0 1 . 0 7 C GRAPHS OF ANV THREE FUNCTIONS. REMEMBER THAT VOU ARE I N 
0 1 . 0 8 C FOCAL,. SO ANV FUNCTIONS VOU USE L I K E S I N E MUST APPEAR AS 
8 1 . 0 9 C • F S I N - . THE EQUATIONS ARE I N GROUP 1 0 WHERE THEV MAV BE 
8 1 . 1 0 C MODIFIED. TO PLOT LESS THAN A L L THREE EQUATIONS, JUST 
0 1 . 1 1 C SET ONE OF THE EQUATIONS TO A CONSTANT WHICH W I L L BE OFF 
0 1 . 1 2 C VOUR SCALE. 
8 1 . 1 3 C * * V S C A L I N G FACTOR I S THE NUMBER OF V - U N I T S EACH DOT REPRESENT 
0 1 . 1 4 C * * UPPER AND LOWER L I M I T S ARE THE X-VALUE'S L I M I T S 
0 1 . 1 5 C * * INCREMENT REFERS TO THE STEP BV WHICH THE X=VALUES ARE TAKEN 
0 1 . 1 6 C *••+•• THE PLOT ARRANGES VOUR PARAMETERS TO GO THROUGH X = 0 
0 1 . 1 7 
0 1 . 3 0 E 
0 1 . 3 3 A "HAVE VOU INPUT THE EQUATIONS VET? ", AN 
0 1 . 3 6 I <AN-0NO? 1 . 5.. 1, 4, 1. 5 
0 1 . 4 0 T !!"HERE ARE THE EQUHTIONS. TVPE - Q" TO RESTART. " I !; W 1 0 
9 1 . 4 5 0. 
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01. 50 ft "LOWER LIMIT LL, •"UPPER uIMIT ", UL, !" INCREMENT IN, ! 
01.69 S V<1>«0;S V<2>»0, S V<3>«0 
01. 70 ft "DO VOU WftNT ft TftBLE OF VftLUFS? ", ftN 
01. 80 I CftN-0VES> 4. 05, 1. 9, 4. 05 
01.90 F X=LL, IN, UL.i D 10; D 2 

02,10 I <;VC2>-V<1>> 2.14,2.12,2.14 
02.12 T " 1 & 2 INTERSECT ftT: " ! 
02.14 I <.V<2>-V<2?> 2.2,2.16,2.2 
02. 16 T "2 & 3 INTERSECT ftT:"! 
02.20 I CV<l>-ycS>> 2. 3,2.25,2.3 
02. 25 T " 1 & 3 INTERSECT ftT:"! 
02. 30 T "X=",X, " V1«",VC1>, " V2=", vex?, " Y3=", VC3>, ! 

03.10 A "DO VOU WANT A PLOT? ",flN 
03.20 I <AN-0VES> 9.1,4.05,9.1 

04.05 fl !"V SCALING FACTOR: ", VS, ! ! 
04.07 F A=l, 66; S P<;A.J=160 
04.10 F K= IN+FI TR < LL/1N >, IN, I N*F I TR C UL /1N ?; 0 3 
04. 20 Q 

05. 05 
05. 15 S P<33>=i74 
85.20 I C-FABSCX?? 5. 3; S P<1.J=217; F A-2, 65; S PC A? =174 
05. 25 S P < 66 > =217 
05. 30 D 10; F A-1, 3; S V<A?=V<A?/VS 
05.40 I <33-FAeScVci>>> 5. S;S PCV-:;i:>+35>=163 
05.50 I <23-FAeS<V-:.2>?>5. 6; S P<Vc.2?+33>=170 
05.60 I •..33-FAeS<VC3>>>5. 7; S P<V<3?+32>=171 
05. 70 D 6; R 

06. 02 S M=67 
06.04 S M=M-1; I (.P<M>-l60.i 6.1,6.04,6.1 
06. 10 F 1=1=1, M;S i=IN=FOUTc.p(;A> >; S P'::A?=160 
06. 20 T ! 

09. 10 0. ' , ' 

10.10 s v<:i>=x 
3 0. 20 S V<2.>=X*X 
10. 30 S V«:;3.>»200 
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i = " F l C : X O F ! 

01. 01 C FRCTOft BV STEVE POULSEN JOHN HUISMAN 
01. 02 C OMSI SOFTWAPe DEVELOPMENT GROUP 
01. 02 C LAST CHANGE: 9/11/71 
01. 04 
81. 05 C THE PRIME FACTORS OF POSITIVE INTEGERS WILL BE 
01. 06 C OUTPUT. INPUT ZERO, THEN ANOTHER NUMBER AND 
01. 07 C THE FIRST PRIME NOT LESS THAN THAT NUMBER WILL 
01. 08 C BE PRINTED. 
01. 09 
01. 10 A ! ! "NUMBER TO BE FACTORED? ", N; I <N)1. 1, 2. 1,1. 2 
01. 20 S 0=0; S L=e; S S-FSQTCN?; S X»2; G 1. 4 
01.20 I C2-K;)1. 25;S X»l 
01. 25 S K=K+2 
01. 36 I CN-K?!. 8 
01.40 I CN/K-FITRCN/X?)!. 6, 1. 5, 1. 6 
01. 50 S N=N/X; S C=C+1; I <N-1?1. 6, 1. 6; G 1. 4 
©1.60 I CO 1. 7, i . 7;T XFITRcFLOG<X?/FLOGC10)+l?.. X 
01.61 I CC-1>1. 62, 1. 62; T " ?iFITR<FLOGCO/FLOGC10>+l>, C 
01. 62 I CN-1>1. 1, 1, 1; T " *" 
01. 65 S 0=0; S L=L+1; I CL-3>1. 7 
01, 70 I <X-S>1. 2 
01.80 T /.FITRCFLOQCN?/FLOGC10?+1?, N; G 

02. 10 A ! "NUMBER? M 
02. 20 S C=FITRCFSI2TCN>>;S A«l 
02. 30 S A-A+1; I <R-02, 4, 2. 4, 2. 5 
02.40 I <CFITR(.N/A>~CN/fl.i??2. 3; S N=N+1; G 2.2 
02. 50 T m. I "FIRST .PRIME IS", N, ! ! ! 
02- 60 G 1. 1 

F ' O L . F I F : 

01. 01 C POLAR 8V STEVE POULSEN . 
01. 02 C OMSI SOFTWARE DEVELOPMENT GROUP 
81. ©3 C LAST CHANGE; 8/31/71 
'=•1.04 C * * * * * TEKTRONIX T-4002 GRAPHICS TERMINAL REQUIRED ***** 
01. 05 
®1. 06 C THIS PROGRAM WILL GRAPH ANV TWO-DIMENSIONAL EQUATION ON 
01. 07 C A POLAR COORDINATE SVSTEM. TVPE ANVTHING BUT VES IF VOU WANT TO 
01. 88 C TO INPUT AH EQUATION WHEN ASKED IF THE EQUATION IS IN, AND 
01. 99 C THE COMPUTEF; WILt. INTERRUPT THE PROGRAM AND ALLOW YOU TO 
01.10 C MODIFY ITS INPUT EQUATION. TVPE AN - =' AND VOU WILL GET THE 
01,. 11 C FIRST PART OF THE EQUATION SINCE IT IS IN MODIFY MODE. IF 
01. 12 C VOU CHOOSE NOT TO MODIFY THE EQUATION, THE PROGRAM WILL ASSUME 
01.13 C R=T. EQUATION FORMAT IS RcRADiUS? IN TERMS OF TCTHETA?. 
01. 14 C ** INITIAL ANGLE IS THE POSITION FROM WHICH R WILL BE ROTATED. 
©1. 15 C * * F I N A L ANGLE IS THE POSITION THROUGH WHICH R W I L L BE ROTATED. 
01. 16 C ** ANGLE INCREMENT IS THE STEP WITH WHICH R W I L L BE ROTATED. 
91. 17 C ** RADIUS OF AXES IS THE SCALING FEATURE WHICH SETS THE LENGTH OF 
01, 18 C THE X AND V AXES. 
01. 19 C **• A L L ANi3LES ARE IN DEGREES. 
01. 29 
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01.24 I <<#/3>-FITR<*/2.:'>l. 25, 1. 28.. 1. 25 
01. 25 T "VOU DO NOT HAVE ENOUGH FEATURES. " 
t3i. 26 T " RESTART FOCAL WITH FEATURE 2. 0 
91. 23 £ 
01. 29 D 12.! A "HAVE VOU ENTERED THE EQUATION? 'SAN 
01. 30 I <AN-0VES? 1. 4.. 2. 1, 1. 4 
'31.49 T CENTER EQUATION OF R IN TERMS OF THE ANGLE T"!!;M 10.1 

02.10 A !" INITIAL ANGLE?", A l , ! "FINAL ANGLE?", A2, ! "ANGLE INCREMENT?", A3 
02.20 A ! "RADIUS OF AXES?", Rl.; S C=3. 1415926/188; S S-;380/Rl 
82. 30 S A1=A1*C.! S A2=A2*C; S A3=A3*C; D 12 

03. 10 S Q=FDIS';0, 132, 388>+FDIS<1, 892, 380?+FDIS<.0, 512, 10>+FDIS<1, 512, 756.? 
03. 20. S Q7«F0UT<1> 

ei. 10 F T=Ai, A3, A2;D 19; D 5 
t34. 20 S Q=F0UT<1>;A ! "AGAIN? ", AG; I CAG-GVES? 20.1,1.2,20.1 

05.10 S X=512+R.*S*FC0S<T>; S V=380+R*S*FSIN<;t>; I CFAeS<R*S?-380?5. 2; S 1=9 
05.20 S Q-FDISCI, X, V>; I «;FABSCR*S.>-380.>S. 3; R 
05. 30 S 1=1; R 

10. 10 S R=T 

12.10 F Q7=l, . 2, F0UTC24?; 
12. 20 S Q?=F0UT<1>;R. 

20. 10 Q 

01. 01 C GRAPH BV STEVE POULSEN 
01.02 C OMSI SOFTWARE DES^ELOPEMENT GROUP / 
01. 03 C LAS f CHANGE: 8/31/71 
81. 04 C ***** TEKTRONIX T-4082 GRAPHICS TERMINAL REQUIRED +-**** 
01. 05 
01. 06 C THIS PROGRAM WILL GRAPH ANV TWO DIMENSIONAL EQUATION ON 
01. 07 C AN EUCLIDEAN GRAPH. TVPE ANVTHING BUT VES IF VOU WANT TO 
01. 08 C INPUT AN EQUATION WHEN ASKED IF THE EQUATION IS IN, AND THE 
01. 09 C COMPUTER WILL INTERRUPT THE PROGRAM AND ALLOW VOU TO MODIFV ITS 
01,10 C INPUT EQUATION. IF VOU CHOOSE NOT TO MODIFV THE EQUATION, 
01. 11 C THE PROGRAM WILL ASSUME V=FSIN';X). TVPE AN =- AFTER THE 
01. 12 C CARRIAGE RETURN AND VOU WILL GET THE FIRST PART OF THE £QUATI0f4 
01.12 C SINCE I t IS IN MODIFV MODE. REMEMBER, THE EQUATION MUST BE V 
01. 14 C IN TERMS OF X. 
01.15 C ** X OFFSET IS THE VERTICAL DISPLACEMENT OF THE X AXIS. 
01, 16 C ** V SCALING FACTOR SETS THE VERTICAL PLOT LIMIT OF THE SCREEN. 
01. 17 C ** X INCREMENT IS THE STEP. CEX: . 801, . 1, 1, 2, 10, 108.. ETC. > 
01. 18 C WHEN INPUTTING vOUR EQUATION, REMEMBER THAT VOU ARE USING MODIFV 
01. 19 C IN FOCAL SO SINE AND COSINE CAND ALL OTHERS? MUST BEGIN WITH F. 
01. 20 £ 
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01.21 I <C#/3>-FirRC#/3?> 1.22,1,28,1.22 
©1. 22 T "VOU 00 NOT HAVE ENOUGH FEATURES. " 
01.23 T " RESTART FOCAL WITH FEATURE 2. ", !;G! 
81. 24 
01.28 A ! 7.6. 03, "HAVE VOU ENTERED THE EQUATION? ", Al.: I CA1-0VES> 1.29,1.3.; 
01.29 T ! "ENTER EQUATION OF V ir-4 TERMS OF X"i!.iM 30.1 
01.28 A : "LOWER LIMIT OF K? ", X i , "UPPER LIMIT OF X? ", X2, "X INCREMENT", X3 
©1.40 A !"X OFFSET? ", X4, "V SCALING FACTOR? ".. V i 
01. 50 S XS-1008/(.X2-X1?; S XC=-X1*XS 
01. 60 S VS;^V1*XS 
01. 70 S VC=;38©+X4*VS 
01.80 F Q7=@, . 2, F0UT<;24>; 

02.1© I CXO 2. 5.i I <1820-XC? 2. .5; S QS-̂ FDIS-:;©,. XC 8 )+FD IS CI, XC, 780? 
02. 20 S D1«F I TR C FLOG C 56/VS > /FLOG C i© ? ?.; S DV=F£XP C D1*FL0G C18 ? ? 
02.25 S Q8=F0UTc:i?.! T "V UNITS:".. DV 
02. 28 F Ul=FirR<~VC/CVS*DV? ;r*DSV DV, FITRCC76e-VC?/CVS*DV?>*DV; D 5.1 
02.50 I CVC? 3. 1.; I C7S9-VC? 3. 1.; S Q8=FDISC8.. 8, VO+FDISCl, 1828.. VC? 
02.60 S Di=FITRCFLOGc50/XS?/FLOQcl8??.; S DV=FE?<PCD1*FLOGC10? > 
02.65 S Q8-F0UTC1?.; T ! "X UNITS: ",DV 
82. 78 F U1=F I TR C -XC/ C XS*DV > ) *DV, DV, F I TR < C ±020~KC ? / C XS*DV ? > *DV.: D 5. 2 

03, 18 S 1=0 '' 
03. 20 F X«X1, X3, X2; D 38. 1,; D 4 
83. 20 S Q8-F0UTC1?; T » ! !;Q 

04. 19 £ XP=XC+X*XS.: S VP=VC+V*VS 
84.40 S R=FSQTCC5l0"-XP> -2+C51©~VP?-^2?; I CR-5l8.> 4. 5; S 1=0 
04.50 S Q9=FDISCi, XP, VP?; I CR-Sl©? 4. 6; R 
©4. 60 S 1=1 

85. 18 S Q8=FDr5C0, XC-5, VC+VS*U1?+FDISC1, XC+5, VC+VS*U1> 
05. 20 S Q8=FDISC0, XC+XS-+U1, VC-S?+FDISC1, XC+XS*Ui, VC+5? 

38. 10 S V=FSINCX? 
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©1. 61 C HflPflON BV STEVE POULSEN 
01. 02 C OMSI SOFTWARE DEveLOPMENT GROUP 
01. 62 C LRST CHANGE; 8/31/71 
01.84 C ***** TEKTRONIX T-4082 CRflPHICS TERMINAL REQUIRED ***** 
01. 05 , 
81. 06 C THIS PROGRAM PRODUCES A SIMILIAR GRAPH AS A HARMONOQRAPH OR 
'• 07 C SPIROGRAPH WOULD. THE GRAPH REPRESENTS THE RELATIVE MOTION OF 
01.03 C TWO PENDULUMS MOVING WITM RESPECT TO EACH OTHER.. OR IN EFFECT, THE 
e i . 09 C PATH OF A AS SEEN SV THE REFERENCE FRAME OF 6. VOU CAN SET THE 
31. 10 C DIFFERENT VARIA8LSS WHILE UNDER PROGRAM CONTROL. 
©i, 11 C ** PHASE DIFFERENCE IS THE ANGLE OF RELEASE. <© TO 93> 
01.12 C ** SWING COEFFICIENT IS THE MAGNITUDE OF SWING ON A 3 TO 1 SCALE. 
01. 13 C ** TIME DIFFERENCE IS THE % OF CVCLE A COMPLETED AS 6 IS RELEASED. 
81. 14 C ** THE AtiGLE BETWEEN IS BETWEEN THE INITIAL PATHS OF A & 6, 
01. 15 C ** PERIOD RATIO IS CONE CVCLE OF A>/CON£ CVCLE OF B?. 
e i . I S C *-L DRAG COEFFICIENT IS AIR RESISTANCE ON 3 TO 1 SCALE. 
©1. 17 E 
@1. I S I CFITRCi*/2?~C#/2?> 1.19,1.28,1.19 
- I . 19 T "VOU DO NOT HAVE ENOUGH FEATURES. RESTART FOCAL WITH FEATURE 1. ".. 
SI. 20 
SI. 28 S N=280;R ! "PHASE DIFFERENCE OF A? ", PA, "PHASE DIFFERENCE OF B? ".-PB 
©1.29 A !"SWING COEFFICIENT OF A? ",SI,"SWING COEFFICIENT OF B ? ",S2 
61.38 A f'TIME DIFFERENCE? T l , "ANGLE BETWEEN A AND B ? AD; S Ti»Tl/i38 
&l. 40 A ("PERIOD RATIO? ", R, "DRAG COEFFICIENT? ", D l ; S D3=*1-D1 
m.. 42 S C=3. 1415226/188; S P1=PA*C; S P2=P6*C; S Aa=AD*C 
01.44 S A=199*S1;S e-i98*S2;S Dl=FCQSCAl?; S D2=FSIN<A1? 
01.50 F Q3=3,. 2, F0UTC24>; 
- • p T=3, . 15.. N*3. 1415926; D 2 
01.70 S B3=FCUTC1>;G 1.1 

02.10 S X1»A*FC0S<R*T*P1>; S V1=A*FSINCR*T> 
02.20 S X2=e*FC0SCAl+T+P2?;S V2=B*FSINcT+Ai> 
m. 30 S XP=X2*D1+V2*D2; S VP=V2*Dl->-X2*D2 
02.40 S B6=FDISvl, 508+Xl-XP, 3S3+V1-V?> 
02. 50 S A=A*D3; S 8=8*03 
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01, 01 C WES ev BflPRV SMITH 
01. 02 C OMSI SOFTWARE DEVELOPMENT GROUP 
01. 03 C LAST CHANGE; 7/3/71 
01, 0't C ***** TEKTRONIX 1-4002 GRAPHIC TERMINAL REQUIRED ***** 
01. 05 
©1. 06 C THIS PROGRAM DRAWS A SPIDER mO HER WEB. IT IS NOTHING 
01.07 C MORE THAN A HRNDV DEMONSTRATION OF FOCAL-S DISPLAV POWER. 

03.10 F A=e.. 30.. 330: S e=A/57. 295; D 4 
03. 20 G 5. 05 

04.10 S C=FDIS£0, 300, 4001 
04. 20 S C=FD I St 1, 300+FS INC 6 3*100.. 400+FCOSC 6 3*100 3 
04.30 S C«FDISC1, 300+FSINC 6 3*200, 400+FCOSC B 3*200 3 
94. 40 S C«FC'ISC 1, 300+FSINC 6 3*300, 400+FCOSC 6 3*300 3 

05. 05 S D=i. S 
05. 10 F A=e, 30, 3500; S e~A/57. 295.; D 6 

96. 10 s C=F.D ISC 1.. 300+FSlNC B 3*D, 400+FCOSC B 3*D 3 
06, 20 s D=D+2. 5 

07. 10 s C«FDISC0,175,108 3 
07. 20 F A=--0, 45, 360; S B-A/57. 295; D 8 

as. 19 £ C«FOISC 1, 250+FSINEB3*!©. 170+FCOSC 8 3*15 3 
09. 10 S C=FDISC1, 226, 219 3 
09, 20 s C=FDI£i:i.. 190, 180 3 
09. 30 s c«Foisc; 0, 250, 185 3 
09. 40 s C=FDISCi, 235, 220 3; D 9. 3 
99. 50 s C=FDlSCi, 300, 160 3;, D 9. 2: 
09. 60 s OFDISCi, 275, 210 3 
09. 70 s C^FDISila... 300, 190 J; D 9. 3 
09, 75 s C=FDI.SC:l, 275, 225 3 
09. 80 s t:;=FDISC 1, 300, 210 3; D 9. 1; 
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01. 0 1 C BTLSHP BV TOM KLOOS 
01.02 C OMSI SOFTWAPE DEVELOPMENT GROUP 
01. 03 C LAST CHANGE: S/1/71 
01. 04 C TEKTRONIX 1-4082 TERMINAL AND JOYSTICK REQUIRED **** 
01. 05 
01. 86 C VOU HAVE 20 SHOTS TO SINK 3 SHIPS. GUIDE THE CURSOR 
01. 07 C TO THE SQUARE VOU CHOOSE AND HIT THE SPACE BAR. TO MAKE ROOM 
81. 08 C FOR THE PROGRAM, GROUP 1 WILL BE ERASED. 
01. 1 1 I <<#/2>~FTTR<#/2?> 1.12,1.14,1.12 
01. 12 T "VOU DO NOT HAVE ENOUGH FEATURES, " 
01.13 T "RESTART FOCAL WITH FEATURE 1. Q 
01. 14 0 I E'RRSe: E l ! 

82. 85 0 I TTV:, £ ' 
82.18 S 2=F0UTt.i>+F0UTC24>.; F 2=1,175; 
02. 28 r !'!!!!!" W £ L C 0 M E T O T H E G A M E 0 F" 
82. 25 T " B ft T T L e £ H I P S" 
02. 38 T i i M ! i • ' 

83. 21 T i ! ! f ! ! !"PLEASE WAIT WHILE THE EHEMV SHIPS MOVE INTO POSITION" 
83. 22 T ." USA"; D IS; T ! ! 
03. 25 e , , 
©3.38 F M=l, 36; S fKN.s^^© ' ' 
83. 35 Q 3. 45 
83.48 S U=<;S-1?*6+T; R 
03. 45 F .X=i, 3; D 4 ' 
83. 58 S Q=8 
83. 55 S J=0; S Q=Q+1 
83. 68 S J = J + 1 ' 
03. 62 I < < M < < Q - i > *6+J .:• +M C < Q-1 > * 6 + J + 1 + M < Q*6+J ,i +M C 0*6+J+1 ? .> - 4 > 2. 7, 3. 25 
03. 70 I <J"5>3. 6, 3. 6; I <Q-5>3. 55, 2. 55; S R=8; G 5. 1 

01.18 S A=FITR<;:6*FRAN< )-H.;'; S e=FITR<6*FRAf4< .s+l,-" 
01. 15 S S=A; S T; B; D 3. 4; I <McU>>4. :., 4. 2, 4. 1 
81.28 S C=FITR'::3*FRftN< >-!>; I A+C> >4. 2; I <A+C~i>4, 2 
04. 25 S D«FITR<3*FRAN<>-!>; I « 6-<e+D> >4. 25; I <B+D-1>4. 25 
04. 30 I <FASS<C.?+FA8S<.0> >4. 35, 4. 2, 4. 35 
84. 35 S S«A+C; S T=B+D; D 3.4; I CM<:U>-1?4. 4, 4. 2 
01. 48 I <2-X>4. 75 
01.45 I <6-<M+C+C)>4. 55; ,i Cfl+C+C-i>4. 55; I <6-<:;S+D+D> >4. 55; I <.e+D+D-l.>4 
84. 58 S S=B+C+C..: S T̂ B+D+D.; D 3. 4.; I fM<U.>>4. 53,4. 7 
04. 55 I <6-CA-C>>4. 1; I <A-C-1>4. 1 ; I <6~<B~D->>4. 1 ; I <B-D-1?4. 1 
04. 60 'S S-A-C; S T=B-D; D 3, 4; I <.H<U>-1>4. 65, 4. 1 
•34. 65 S M<;U>=1; Q 4. 75 
04. 70 S S=A+C+C.i S T=e+D+D; D 3. 4; S MCU>=1 
04. 75 S S»A+C; S T«B+D; D 3.4; S M<U>»1 
84. S0 S M<CA-i>*6+S?=l 
81. 85 R 
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05. 10 S R~Bi S H~@} T k3. OOi 0 2. 1; D 7 ! 
05. 11 S R=R+1.; I < 7-H > l l . i ; I C20-R.>10. 1 
05. 12 S Al«FOfJTCl>J T ! M ! F fll«l.. R; T ! 
05. ±3 T "ROUND #"R 
05, 14 S A1=FJOVO 
05. 15 I «:;XJ-30a>5. 14.: I <9a0-/.J>5. 14; I <.VJ-10S>5. 14; I <70!3-VJ>5. 14 
05. 20 D 6 
05. 25 I <MCV>>5. 3,. 5, 26.. S, 3 1 
85,26 0 8;S M<V>»-2; G 5. 11 
05. 20 I <ri<V>>5. 11; S M<V>=-1; S H=H+1; D 9; G 5. 11 

06. 10 S V=<FITR<VJ/1@8>-1?*6+FITR>:. tXJ~200?/100? 
06.20 S 2=FITR<<.V-l?/6?; S KC= CV-Z*6>*100"f-258; S VC=2*i08+i58 

07. 10 F XG=300, 100, 900; S Z=FDISC0, XQ, 100 >+FD I SCI, XQ, 709? 
87. I S F VQ=108.. 108.. 788; S Z=FDIS';8, 388.. VQ>+FDISCi.. 986, YQ> 

88. 10 S Z=FDIS<0, XJ-7, V.J-Fj+FDiSCl.. V.J+7>+FDIS<0, XJ-7.. VJ+7> 
03.20 S 2=FDISCi.. XJ+?.. VJ-7> 

89. 20 F X=0, . 2.. 3. 141592; 0 9. 4 • ' 
89. 30 R , • i 
09.40 S 2=FDIS<:0.. XC+5e*FC0S<X).. VC+.50*FSINCX>;'; G 9.5 
89. 50 S 2»FDIS <1, XC-58*FC0S < X >, VC-53*FSIN < X > > 

18. 18 D 2. 1 
10. 20 T !!!!!!!!!! "V 0 U A R E 0 U T" ! ! 
18. 21 T " 0 F" ! ! 
10, 22 T "A M M U N I T I O N " ' ! 
10. 23 T "A N D L U C K f 
10.38 T ! ! » i "HERE IS HOW THE" ! " HflRBOR LOOKS: ";D 12 
18.40 S Z=FOUT';:i>; F 2~i.. 38; T '. 
±0.45 A "WOULD VOU L I K E TO " i " P L A V AGAIN?"2 
10. 50 I <2-0VES>10, 51.. 18. 51 
18. 51 Q ' ! 

11. 10 D 2. 1 i 

11. 20 T ! M ! i ! ! ! i "V 0 U D I D I T " ! f ! 
i l . 30 T "V 0 U S A N K A L L T H E S H I P S ! i i " '. ! ! 
11. 48 T ! ! !; Q 10. 45 

12. 10 D 7; F R»l, 36; D 13 

13. 10 I <MCR>>13. 3.. 13. 2.. 13. 5 i 
13. 20 R 
13. 30 S V=R; D 6, 2; I CM<;R?+1>13. 4; S KC=KC-30; S VC=VC-10 
13.32 S 2«FDIS<0, XC, VC?+F0UT<159>; T " H I T " 
13. 35 R 
13.40 S XC=XC-23; £ VC=VC-5; S Z=FDIS':;0.. KC VO; T "MISS" 
13. 45 R 1 
13. 58 S V=R; D 6. 2; S KC=XC--42; S VC=VC-10 ' 
13.52 S 2=FDIS<0> XC, YC.>+F0UT<;i59>; T "S M I P" 
13. 68 R 

i 
15.01 5 X«FDIS<1, 575.. 206> ' 
IS. 02 S X=FDIS<1, 625, 150>+FDrS<l.. 888, 158?+FDIS<:,1, 858, 208>+FDT:5<:i, 575, 288? 
15. 93 S X=FDIS':;i, 775,. 208>+FDISUl, 775, 580?+FDISei.. 625, 225>+FDISei, 775, 225) 
15. 04 S X=FDISc;i, 775, SlS)+FDISui, 745, S8.5>+FDIS<.1, 775, 585> 



f="Si.-^& |" O C F » L _ F - l _ I O L _ I O L_ I esR:i=lR: V 9/11/71 PAGE 25 
• • 

-ERASE. FD- FOR BTLSHP 

HANGWD- FOR HANGMAN: 

EXPRESSION R E L I N Q U I S H M U L T I P L I E R IMMOBILE E / T I N C T I O N ALCOHOL CVMBAL; 
KNOCK PHOBIA A N X I E T V CALL S I X B L I G H T V E H I C L E QVMNASIUM P O L I C Y HISTORY; 
WHITE BLACK S K I R M I S H GOURMET REQUEST GUERRILLA M A F I A YOUNG NEWS; 
CLOUDV AC T I O N FUND MAYOR MEDICARE E L I T E CURB S I M I L A R PROTESTER JOKE.; 
DOUBT SLUM C I T I E S HERO MINIMUM B E N E F I T ADVANCE TECHNICAL GUARD; 
MAINTENANCE D E P O S I T NEGOTIABLE I N S I P I D MONEY ECONOMIC CLASSROOM; 
RESULT DIRECTOR P O S S I B I L I T Y COMPOSED POTENTIAL ZERO WELCOME; 
SECURITY DISAPPEARANCE PROGRAM GOVERNOR J O I N T PERCENTAGE PASSAGE; 
COMMENDABLE SUPERSONIC PITCHER DECLARATION EDUCATION EMPHASIS; 
A D M I N I S T R A T I O N VESTERDRV COLLECTIONS A P A T H E T I C PROTOZOA GVPSV AXE; 
T A X I HELP HELP 

i 
i 
I 
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l „ I S X F l l — F E > 

COMMENT: - GIS.'E - OPEN INPUT LISTAL. FD" COMMAND FROM COMMAND MODE TO LIST 
COMMENT: PROGRAMS AND FILES IN THE •-PUBLIC LIBRARV 
E 
e A 
1, 1 0 I TTV:,£.iA '."DO VOU WISH LINE PRINTER OUTPUT? 'CLP, ! 
1. 2 0 R I ; I <FABS<LP-SV£S:)>.. 1. 4; Q 
1. 4 0 0 LPT: ! 
G I 
L C CATLOG 
W 
T ! ! !; S D=F0UT<14I3),; L c HELP 
W 
T ! i !.i S D=FOUT<140>.: L c iNTRST 
W 
T ! ',; S D=FOUT<i40>.: L c CHISQR 
W 
T ! !; S D=FOUT':.140?,! L c STATl 
W 
T ! i ; S D=FOUT< 140 L c STAT2 
W 
T * !.: S D=FOUT<,140); L c ADDEX 
W 
T ! * : F D=FOUT<140>; L c BARON 
W 
T \ i.; S D=FOUT'::i40.U L c TR.rANG 
W 
T 1 
l.( 

. !S D=FOUT<i40.:'.s L c CALNDR 
Vs 
T ! ! i S D=FOUT<140).i L c HANGMN 
W 
T ! i !; S D=FOUT<140>; L c HANOI 
W 
T ; ' !.; S D=F0UT';.14eXi L c PLOTER 
w 
T ! ! !; S D=FOUT<l40>.i L c FACTOR 
W 
T ! i f; S D~FOuT';i40;'.i L c POLAR 
W 
T ' \i S D~-FOUT<:i40>.: L c GRAPH 
H 
T ! ' !; S D=FOUT';.i40,>; L c HARMOf-̂  
W 
T ! i • c ..» D-FOUTei40>,: L c WEB 
W 
T ! !; S D=FOUT<140.:'.i L c BTLSHP 
UI 
E 
E A 
1. 1 0 I ERASE; T ! ! "DATA FILES: » '. ! ! ERASE. FD- FOR. BTLSHP" ! ! ! 
1. 5 S P=l. 7; S 8=1. 6; S 2=151; S L=123; S Q=l. 55; Q 1, 6 
1. 55 S Xs'FOUTeD) 
1. 6 S D = F I N e > ; I e2-D>Q, P; I e-FABSeD-L) jQ.. B 
1. 7 T ! I i 
1.3 T "•• HANQWD- FOR HANGMAN:"!!; 0 I HANGWD; S P«2. 1; Q 1.6 
2. 1 T !!!;S D=FOUT<.i40>; T "- LISTAL. FD- COMMAND DATA F!LE:"!!;0 I LlSTfiL 
2. 2 S P=2. 2; G 1. 6 
2. 3 D 1. 7; T !; 0 C; 0 I TTV:, E; E A 
Q 




