


















































































































































































































































































































































































































































































































































l'° 

190 G0TC 210 
200 PRrnt "l"I 
210 LET R•N-h2fE 
220 LET N•R • 
230 NEXT £ 
2"40 PRINT " BAS£ TWO" 
2"45 PRINT 
250 GOTB 10 
260 DATA 5.1.0 .. 0 .. 1 .. 2 

OATA I0 .. 2 .. 0 .. 0 .. 0 .. 1 .. 1121 l•O; I 
270 £NO ..... 
N0.6 

I 0012 BAS£ THREE 
EQUALS 
10101 JO RAS£ TWO 

2000! 12101 BASE THRE£ 
£QUALS 
1001101101001010 BAS£ TWO 

CUT OF' DATA IN LINE 10 

SEC. 6-3 
Problem No. 2 

5 PRWT "TEST F'9R OlVISIBILITY BY THRE£" 
6 PRINT 
I 0 PRINT "INPUT INTEGER" J 
20 INPUT N 
25 LET T•O 
30 H' N•O THEN 999 
°'O F'DR E•S T0 0 STEP -I 
SO LET I•INHN/IOtE> 
60 LET T•T•I 
70 LET R•N-1•10'£ 
80 LET N•R 
90 NE11:T E 
100 PRINT "SL-"! OF' DIGITS IS"T 
IOS IF' T/3•1NT<T/3) THEN 130 
110 PRINT "NOT 01VJSIBL£ BY THREE" 
120 GDT0 6 
130 PRINT "3 IS A F'ACTOR" 
l-"O GOTO 6 
999 ENO 
RUH 
N0o2 

TEST '9R OIVISIBILJTY BY THREE 

INPUT INT£GER7e3o4972 
SUM OF' DIGITS IS 27 
3 IS A F'ACTOR 

INPUT INTEGER737 
St.tt OF DIGITS IS 10 
NOT DIVISIBLE BY THREE 

INPUT INTEGER?O 

DBNE 

Problem No. 4 

30 PRINT 
-"O PRINT "INPUT INTEGER"J 
SO INPUT N 
S5 LET N2•N 
60 LET T•O 
70 ff N•O THEN 350 
80 LET Nl•O 
90 LET £1•-l 
100 F'OR £•S TD 0 STEP -1 
110 LET l•INTCN/10,E> 
120 LET T•T•I 
130 IF' T•O THEN 160 
1"40 LET El.,£1+1 

20 LET T=O 
30 PRINT NJ "BASE: TEN ="! 
40 FOR E=20 TO 0 STEP - t 
50 LET l =INTCN/Br El 
60 LET T=T+I 
70 IF T= 0 THEN 430 
80 PRINT DS(l+J,I+llJ 
430 R=N-I•BrE 
440 LET N=R 
450 NEXT E 
460 PRINT " BASE "J B 
470 GOTO 10 
480 DATA 99862 ... 12179324• ,.9 
t85 DATA 6412,.999999.,3 
490 END 
J<JN 
NO. 4 

99862· BASE TEN =4995T BASE 12 
79324• BASE TEN =130727 BASE 9 
64 BASE TEN = l 000000 BASE 2 
999999, BASE TEN =1212210202000 BASE 

OUT OF" DATA IN LINE 10 

Problem No. 6 
100 DIM DSC IOJ 
110 DS:"O 123456789" 
120 GOTO I 40 
130 PRINT "OUT OF' RANGE" 
140 PRINT 
150 PRINT "l"J 

160 INPUT N 
170 IF ABS<Nl<.000001 THEN J30 
180 IF A85CN)>999999. THEN 130 
190 PRINT "l"JNJ"I" 
200 PRINT "S"J 
2IO IF N>O THEN 240 
220 PRINT "-"J 
230 LET N=ABSCN> 
240 FOR E=5 TO 0 STEP - 1 
250 IF N >= lOtE THEN 280 
260 NEXT E 
"10 GOT0 350 
280 F'OR EI =E TO 0 STEP -1 
290 LET I=INT<N/lOtEll 
300 PRINT DS(l+l .. I+tlJ 
310 LET R=N-1* IOtEl 
320 LET N=R 
330 NEXT El 
340 IF" R=O THE-"l 430 
350 PRINT ","J 
360 FDR El=-i TO -6 STEP -I 
370 LET IcINTCN/IOTEI+• 05l 
380 PRINT DS[l+l11+llJ 
390 LET R:N-l*IOrEI 
400 LET N=R 
410 IF N<.000001 THEN 430 
420 NEXT El 
430 PRINT "$" 
440 ENO 
RUN 
NO• 6 

l?-t.10023 
1-1.10023 
S-i.100235 

SEC. 7-3 
Problem No. 2 

9B REH * TABULATE CHARACTER FREQUENCY 
100 DIM AC127> .. BC72) 

Problem No. 6 

100 DIM wsc7> 
105 
106 REM * READ DATA AND FIND LONGEST STRlillG 
110 LET L=O 
120 FOR 1 = 1 TO 7 
130 READ WSCI> 
140 IF LEN(WSCI)) <= L THEN' 160 
150 LET L = LENCWS<I>> 
160 NEXT 1 
165 
168 REM * PRINT DAYS OF THE WEEX AT A SLANT 
17 0 FOR I = I TO L 
180 FOR J = ! TO 7 
190 PRINT TAB<4•J+I>J EXTSCWS(Jbl;l>J 
200 NEXT J 
210 PRINT 
220 NEXT I 
225 
228 REM • DATA 
230 DATA SUllOAY,. MONDAY,. TUESDAY,. WEDNESDAY 
240 DATA THURSDAY,. FRIDAY• SATURDAY 
250 END 
RUN 
NO. 6 

T 
u 0 u 

N N E 
0 0 

A A 
y y 

SEC. 7-5 
Problem No. 2 

w 
E 

0 
5 N 

0 
A 

y 

T r 
H R A 
u 1 T 

R 0 u 
E 5 A R 

5 0 y 0 
0 A A 

A y 

90 REM * F'ILE PRINT ONE TO A RECORD 
92 REM • WITH RESTART FEATURE 
100 DIM NSC72l 
110 FILES TEST 
120 FOR I= I TO 1000 
121 IF END 11 THEN 130 
122 READ 11 .. IJNS 
123 GOTO 150 
130 READ NS,A,B 
132 IF' NS="STOP" THEN 230 
138 IF END II THEN 155 
140 PRINT 1t .. IJNS .. A18 
145 PRINT NS 
150 NEXT 1 
152 STOP 
155 PRINT "FILE FULL" 

y 

170 DATA "WAGNER, WILHELM RICHARD"1 l813, 1883 
180 DATA "VERRAZA."10• GIOV!lNNI",1480,1527 
190 DATA "BRDNTE .. ANNE"• 18201 1849 
210 DATA "CURIE• MARIE"• 1867; !934 
220 DATA "VER-IE.- JULES", 18281 1905 
225 DATA "STOP" .. o .. o 
230 END 
R\.N 
N0.2 

WAGNER, WILHELM RICHARD 
VERRAZAt>Hh GIDVANNl 
BRONTE1 ANNE 
CURIE, MARIE 
VERNE, JULES 



~ 
t-o 

SEC. 7-5 Cont'd 

Problem No . .J 
90 REM * ALPHABETIZE ilAMES IN A FILE 
92 REM * CA'JY NUMBER JF' NAMES> 
100 DIM AS(72J,8S(72J 
110 F"ILES TEST 
112 IF END #I THEN 119 
114 FOR N=I TO 1000 
116 READ #1,NJAS 
118 NEXT t~ 

119 LET N=N-! 
120 FOR 1=! TO N-1 
130 READ IJ,JJAS,A .. AJ 
140 F'OR J=l+ I TO N 
150 READ 11 .. J1Bs .. a .. s1 
160 IF" AS <= es THEN :mo 
170 PRINT 11 .. 11ss .. a .. s1 
180 PRINT 11 .. J1AS1A1Al 
190 READ IJ,IJAS,A,Al 
200 NEXT J 
210 NEXT I 
220 PRINT "FILE ALPHA3ETIZED" 
230 ENO 
RUN 
NQ.4 

F"ILE ALPHABETIZED 

GET-NO• 3 
RUN 
NO. 3 

008 NAME 
1820 ANTHONY.1 SUSA>/ 0. 
1847 BELL, ALEXANDER GRAHAM 
1620 BRONTE, ANNE 
1667 CURIE, MARIE 
1747 JONES1 JOHN P4UL 
1628 VE~E .. JULES 
1480 VERRAZAN01 Gl3VANN1 
1813 WAGNER.1 WILHELM RICHARD 
1859 WASHINGTIJN.1 E<!OKER T. 

Problem No. 6 

100 DIM A:SC72l1BSC72J1AC250l 
110 FILES TEST 
120 REM 'II' COOOT NAME! AND SAVE 
130 REH POSITION IN A ARRAY 
140 If' END 11 THEN 190 
150 FBR I'" i TO 250 
160 READ ll.1UAS 
170 LET AC IJ.,I 
180 NEXT I 
190 LET I .. I-1 
200 REM * ARRANGE PO! I TI 0N S IN 
210 REM A ARRAY 
220 nm R=I TO 1-1 
230 READ ll.1ACRlJAS 
240 F'OR J .. R+ I TO I 
250 READ fl.1ACJJJBS 
260 IF AS <::: BS THEN 310 
27 O LET X=At RJ 
280 LET ACRl=A(Jl 
290 LET ACJJ:::X 
300 LET AS=BS 
310 NEXT J 
320 NEXT R 
330 REM * NOW PRINT f,AMES 
340 PRINT ''NAMES IN llRDER" 
350 PRINT " 008 NAME" 
360 FOR N=l TO l 
370 READ #l1AtNJJAS,,1 
380 PRINT AJAS 

170 LET SIS = "ZZzz·· 
160 RESTORE I I 
190 FOR I = 1 TO C 
200 READ #I, NS 
204 REM * GET THE NEXT NAME GREATER THAN THE LAST 
205 REM NAME PRINTED 
210 IF' NS <= SS THEN 240 
220 IF NS> SIS THEN 240 
230 LET SlS = NS 
240 NEXT I 
250 PRINT SIS 
260 LET SS = SIS 
270 NEXT P 
280 END 
RUN 
N0.2 

~RISTIE AGATHA 
GOOSE MOTHER 
TRUMAN HARRY 
NIST OLIVER 
WHITE SNOW 

Problem No. 4 

100 FILES NAMES! 
110 PRINT " ** BEFORE **"J TABC25H " ** AFTER**" 
120 FOR I = l TO I 0 
130 SETW 1 TO B•Cl-1} + i 
140 READ 1 J.1 AS 
150 PRINT ASJ TAB<25H 
160 FOR J = I TO LEN<ASl 
170 IF' EXTSCAs .. J,J) = " " THEN 210 
180 NEXT J 
190 PRINT "SPACE MISSING" 
200 GOTO 280 
210 LET BS = EXTSCAS,J+ l.1LENCASl l 
220 LET CS = ", " 
230 LET OS= EXTSCAs,1,J-ll 
240 LET AS SS + CS + OS 
250 SETW l TO 8• C 1- I l + I 
260 WRITE I l.1 AS 
270 PRINT AS 
280 NEXT I 
290 END 
RUN 
NO. 4 

** BEFORE ** 
J'JGATHA CHRISTIE 
KARRY TRUMAN 
srnw WHITE 
MOTHER GOOSE 
OLIVER TWIST 
SAMUEL SPADE 
LEMOOT CRANSTON 
DELORES SPIELER 
EDGAR MARKS 
DOROTHY WOODSON 

CHAP. 8 

Problem No. 2 
10 REAO A.s.c 
15 If A•O THEN 99 
16 PRINT AIBJCJ 
17 LET D•Bt2•0A•C 
IS IF' 0,.0 THEN 72 

** AFTER ** 
CHRISTIE, AGATHA 
TRUMAN• HARRY 
WHITE1 SNOW 
GOOSE. MOTHER 
TWIST~ OLIVER 
SPADE, SAMUEL 
CRANSTON. LEMONT 
SPIELER, DELORES 
MARKS~ EDGAR 
W(IOOSON.1 DOROTHY 

20 LET Xl•C-B+SGRC8t2-<l•A•C»,.C2•Al 
JO LET X2•<·B-SGR(8t2-4'•A•C)},.C2•A) 
410 PRINT "REAL ZEROS "XIJX2 
45 GCT(I 10 
SO DATA I• 3,2 
60 OATA j,J,J,3,-2,4 
70 DATA o,o,o 

Problem No. 4 
10 LET G•ATNCSORC96Jn?> 
20 LET G•G•ISO/J.14159 
30 LET D=INT<G> 
40 LET ~l•INTCCG-0>•60+.5> 
4S PRINT "TWO ANGLES ARE" 
50 PRINT D"OEGREES "H"HJNUTES" 
60 LET Cil•l80•2•G 
65 PRINi' "THE THlRO ANGLE HEASURES" 
10 PRINi' lNT<Gl )"DEGREES "J 
60 PRINT INTCCGJ-INT<G1»•60••5>"HINUTES" 
90 ENO 
RUN 
NtJ.4 

TWO ANGLES ARE 
76 DEGREES 26 MINUTES 

THE THJRO ANGLE MEASURES 
2J DEGREES 4 MINUTES 

DONE 

Problem No. 6 
I 0 LET G•ATlH 12,.Sl 
20 LET c; .. G•IBO/J.14159 
JO LET O,.JNT<Gl 
40 LET ~!•INT<CG•Ol•60+.S) 
SO PRINT O"OEGREES "M"HINUTES" 
60 LET GID90-G 
70 PRINT INT<GI >"DEGREES "J 
BO PRINT INT<CGl•INT<G1>>•60•.5l"HlNUTES" 
90 ENO 
RUN 
NB·6 

61 DEC.REES 2J MINUTES 
22 DEGREES 37 HlNUTES 

DONE 

Problem No. 8 
10 LET il"IOOO•TAN<C7+30,.6D>*J•l<lt59,.IB0l 
2D PRINi' "HEIGHT I S"H"fEET" 
30 ENO 
RU'i 
N0•6 

HEIGHT IS 131·652 FEET 

ODNE 

SEC. 9-3 

Problem No. 2 
10 LET Y.:rJ.14159/160 
20 DEF' f"NTCGJ«SJN<G•IO 
JO OEf f"NRCX>sINTCX•IOO+.S>,.100 
35 READ X 
J6 ff X«• I THEN 999 
37 IF' X:oO THEN 62 
AO READ Al.Bl.A 
SB REM F'INO THE THIRD ANGLE 
60 l.ET CJ:rl60-(Al+BI> 
61 GBTB 70 
62 READ c1,e1.A 
64 LET Al,.160-(Cl+BI) 
68 REM 10 ANO 60 COMPUTE THE 0THER TW0 SIDES 
70 LET OsA•f"NT<BIUf"NTCAI) 
60 LET C"B•F'NTCCll/f"NT<Bll 
9B REH UDW PRHH THE RESULTS 
100 PRitlT " "•" A".'' 8"1" C" 
110 PRltiT "THE ANGL£S ARE"•At.a1.c1 
120 PRlf/T "THE SIDES ARE"1F'NRCAhFNR(8)1fNRCC> 
I 40 PRHIT 
ISO GOTO JS 



"° ~ 

390 NEXT N 
400 ENO ..... 
N0·6 

NAMES IN 0ROER 
008 NAME 
1620 ANTHONY. SUSAN 8. 
1647 BELL, ALEXANDER GRAHAM 
1620 BRONTE. ANNE 
1867 CURIE, MARIE 
1747 JONES, J0HN PAUL 
1626 VERNE. JULES 
1460 VERRAZAl'rn .. GICVANNl 
1613 WAGNER, WILHELM RICHARD 
1859 WASHINGTON,. BOOKER T. 

Problem No. 8 

90 DIM AS(72l 
toO FILES TEST 
105 IF' ENO 11 THEN 999 
110 FOR I=I TO 1000 
115 READ 111,1 
116 PRINT 
120 PRINT "RECORD" I 1 
200 ff TYPC -1 )> ! THEN JOO 
205 READ llJA 
220 PRINT Al 
230 GOTO 200 
300 IF TYP!-1)~2 THEN 400 
310 READ llJAS 
320 PRINT ASJ 
330 GOTO 200 
400 IF' TYPf-ll=4 THEN 600 
500 PRINT "END OF FILE" 
600 NEXT 1 
999 END 
RUN 
NO·B 

RECORD ! 
F"IRST 999812. 
RECORD 2 
SECOND RECORD 
RECORD 3 

7612 -123. 45 

END OF FILE 

RECORD 4 
1234 12456 -999999. 123 

RECORD 5 
END OF FILE 

SEC. 7-6 

Problem No. 2 

NAMES 

100 CHHISTIE AGATHA 
110 TRUMAN HARRY 
120 WHITE SNOW 
130 Gl30SE MOTHER 
140 TWIST OLIVER 

NO• 2 

100 F"ILES NAMES 
104 REM * FIRST COLN T NAMES 
110 LET C = 0 
120 LET C = C + I 
130 READ #1,. NS 
140 IF MORE #l THEN 120 
150 LET 5$ :: "AAAAA" 
160 FOR P = 1 TD C 

72 PRINT 
75 PRINT "NCN-REAJ.. ZERCS "-B/<2•A>JSQRC-0)/<2•A), 
BO PRINT -B/C2•AU-SQRC-Ol/C2•A> 
90 GCTC 10 
99 ENO 

RUN 
N0.2 

I 3 2 REAl. ZEROS -I 
I I I 

NON-REAl. ZEROS -.S oB6602S 
3 -2 .. 

NON-REAl. ZEROS •333333 l • 1055<1 

DONE 

Problem No. 4 
10 READ A.8.C 
20 IF A" .OJ THEN 999 
30 PRINT "X"•A"Xt2 +"B"X +"C 
AO FOR X•-12 TO 12 STEP 3 
SO PRINT X•A•Xt2+B•X•C 
60 NEXT X 
70 GOTO 10 
BO DATA 2,-:J.4 
90 DATA oOl; I• I 
999 ENO 
RUN 
NO.A 

x 2 
-12 328 
-9 193 -· ,. 
-3 31 

0 
13 
58 
139 

" 256 

DBNE 

CHAP. 9 

SEC. 9-2 

Problem No. 2 

Xt2 +-J 

10 l.ET G=ATNCSORtJ6t2-B•2)/8) 
IS Pf.flNT Gl"RAOIANS" 
17 PRINT" OR" 
20 LET G=G•IBO/J.14159 
2B l.ET O=INTCG> 
JO PAINT 0"0£GREES" 
JS LET H"60•CG-1NTCG>> 
AO l.ET Ml,,lNTCM> 
AS PRINT Hl"HINUTE~" 
50 l.ET S:::tH-HI 
55 PRINT S•60"SECONOS" 
60 ENO 
RUN 
N0.2 

1. 3467 RADIANS 
OR 

7? OEGKEES 
9 MINUTES 
J7. 7 161 SE CON OS 

DONE 

.JJ33JJ 

-·866025 

-1.1oss.-

Ht.M •I• Mt.AN~ AA!) 
.498 REM 'O' MEANS ASA 
499 REM ' - I' MEANS STOP 
500 DATA 1·24.51.JO 
SIO DATA Q,901601 IS 
520 DATA - I 
999 ENO 

RUN 
N0.2 

A 
THE ANGl.ES ARE 24 
THE SIDES ARE I 0 

A 
THE ANGl.ES ARE JO 
THE SIDES ARE IS 

DONE 

Problem No. 4 
2 DEF' FNRCX»:JNTCX•IOO•oSl/100 
S LET l<=IBO/J.J41S9 
7 PRINT •• "•" A"•" 8".'' C" 
10 READ A10!1C 
IS IF" A=O THEN 1000 
20 LET TcCOS<Sl/Kl 

8 
51 

" 2S·96 

30 l.ET B=SQl{CAt2+Ct2-2•A•C•Tl 
AO l.ET Tl•CBr2+Ct2-At2l/£2•B•C} 
SO l.ET Al:K•ATNCSQRCl-Tlt2l/TI> 
60 LET Cl,.180-CAl+Sl> 
6S PRINT "THE SIDES ARE".A.a.c 

c 
105 
2J.75 

90 
30 

70 PRINT "THE ANGLES ARE''.F'NRCAl»F'NRCi3ibF'NRCCI> 
SO PRINT 
90 GOTO 10 
500 DATA J,SJ. IJ.S 
540 DATA o, o, 0 
1000 END 
Rili 

A 
THE SIDES ARE J 
THE ANGl.ES ARE J6.87 

DONE 

Problem No. 6 

5 PRINT " "•" A"•" B"." C" 

J.99999 
SJ.13 

10 DEF' F'NRCX)=INTCX•IOO•oS)/100 
15 l.ET K=180/Jol<llS9 
20 READ a1.c.a 
22 PRINT 
2S IF' St=O THEN 9999 
JO JF' ASS<SIN<Sl/I0-8/C)c.00001 THEN 1000 
40 IF' BcC•SIN<Sl/K) THEN 1100 
60 IF a .. c THEN 1200 
BO PRINT "THERE ARE TWO TRlANGl.ES" 
90 LET Sl=I 
95 PRINT "ONE" 
100 GOTO 1210 
110 PRINT "TWO" 
IJO l.ET CJ;JBO-CI 
140 LET Sl;O 
I SO GOTO I 2JO 
I 000 PRINT "RIGHT TRIANGl.E" 
1010 LET A"SGRCC•2•8•2> 
1020 PRINT "SJOES ARE".f'NRCA>.s.c 
IOJO PRINT "ANGl.ES ARE"• 90-81•SIo90 
10<10 GOTO 20 
1100 PRINT "NO TRIANGl.E" 
1110 GOTO 20 
1200 PRINT "SINGl.E TRIANGLE" 
120S l.ET Sl"O 
1210 l.ET S"C*SIN<Bl/K)/8 
1220 l.ET Cli:ATNfS/SORCl-S•2>>•K 

c 
5 
90 



kl 
Q-( 
ol:l. 

SEC. 9-3 Cont'd 

1230 LET A!cl60-CBl+CI 
1240 LET A=SINCAl/K,.B,"SlNCBJ/KJ 
12SO PRINT "SIDES ARE" A.-8.C 
1260 PRJNT "ANGLE:S AR£",f'NR<Al>.f'NR<81),F'NRCC1> 

126S IF' Sl"i THEN 110 
1270 GOTO 20 
!JOO DATA J0.6.-9 
IJIO DATA J0•9•6 
I 320 DATA J0•2• I 
1400 DATA o,Q,Q 
9999 END 
RW 
NOo6 

SINGLE: TRIANGLE 
SIDES ARE 14·9905 
ANGLES ARE 12J·61 

THERE ARE T'<IO TRIANGLES 
ONE 
SID£S ARE 14·4086 
ANGLES ARE 11s.11 

T"O 
SIDES ARE Io 17965 
ANGLf.S ARE 4o2J 

RIGHT TR JANGLE 
SIDES ARE 2•24 
ANGLES ARE 60 

DONE 

Problem No. 8 

S LET l<<1160/J.t4159 
? PRINT " "•" A"•" B" "' C" 
10 READ A.-82,83184,C 
IS IF A•O THEN 1000 
17 LET B1•82•8J/60+841 J600 
20 LET TaC0SC81/l<l 

' 30 

. 
30 . 
30 

I 
30 

JO LET 8•SORCAf2+Cf2·~ •A•C•T> 
40 I.ET Tl•CB12+Cf2-AH J/C2•B•C> 
SO I.ET Al•K•ATNCSQRC I• Tl f2)/TJ) 
60 I.ET Cl•180-CAl+BIJ 
65 PRINT "THE SIDES Al'E''.A.a.c 
70 PRINT "THE ANGLES I RE" 
60 L£T A2•lNTCAI > 
90 LET AJ•INTC<Al-A2» 60) 
100 LET A4=INTC<CA1•A: )•60-AJ)•60+oSJ 
110 I.ET C2•INT<CI > 
120 LET CJ•lNTCCCl-C2 •601 
130 I.ET C4:r:INT<«Cl-C!~>•60-CJ>•60•·S> 
1 JS PRINT "ANGLE DEG HIN SEC" 
140 PRINT "Al • "A2JA.JJA4 
l~O PRINT "Bl • "B21a:u8.o\ 
160 PRINT "Cl " "C2JC:uC4 
165 PRlNT 
170 GOTO 10 
399 REH 0 H S 
500 DATA 3.sJ.1 • .ota.s 
SJO DATA tO.Jl• 16•5.-2<> 
540 DATA o.o,o.o.o 
1000 ENO 
RUN 
Na.a 

THE SIDES ARE 
THE ANGLES ARE 
ANGLE DEG HIN SEC 
Al " 36 52 12 
Bl • 53 7 48 
Cl • 90 0 O 

' 3.99999 

8 
26.J9 

34.23 

' J45,77 

90 

-.es - • <43 .43 .75 
.13 .46 .13 .. 6 

0 ' 0 0 

-.13 ·46 .13 -·<lB 

.2s - • .tJ .43 -.75 .,, -.11 ·" -·71 . ., -.25 .75 -.43 

- ... a .. , .. 6 -.13 ., 0 0 0 

- • .ts -.13 ··A:B -·13 
.43 ... ..75 -·43 

·" .71 -.71 -·71 

.25 .. , -.43 -.75 
-.13 -.•a -.13 - ... a 

0 ·I 0 0 
.13 - • .i11a -.13 .. 6 

-.2s . ., -.43 .75 
-.11 ·" -·71 .,, 
- • .tJ .25 -.1s .43 ... -.13 .... a .,, 

I 0 0 0 

DONE 

Problem No. 2(e),(f) 

10 LET K•J.14159/180 
20 PRJNT " R•SINCJG>"•" RCOStGl•I" 

25 PRINT " X"•" Y"•" X"•" Y"1"ANGLE" 
JO DEF' F'NXCR)•R•CDS<G•IO 

JS OEr F'NYCR).,R•SIN(G•Kl 
40 OE'.f fNRCX)•INTCX•IOO+.Sl/100 
so F'GR G•O TC 360 STEP 15 
60 LET E•SJN<:l•G•KJ 
65 PRINT F'NRCF'NXCE> >.FNRCF'NYCE:»• 
70 1" ABSCCDSCG•I0><.0001 THEN 90 

60 LET F'"1/C0S<G•I() ., PRINT FNR<F'NXCF")J,f'NR<F'NY<f>J,G 

87 GDTO 170 

" PRINT " X DR Y UNOEF'lNED"• G 

170 NEXT G 
180 ENO 
RUN 
NGo2EF 

RBSlNCJG> RCOSCGh f 

x y x y 

0 0 0 

o66 . " ' ·27 
•• 7 .. ' ... 
.s .s ' ' 0 0 ' 1.73 

··IB -.66 ' J.7J 
0 ., X OR Y lf-IDEF"INEO ... -.66 -3.1J 
0 0 I -l.7J 

".s .s I ., 
-.51 .s -.s5 
-.66 • 16 I -·21 

0 0 I 0 ... ... ' .27 

•• 7 .s I .SB 

.s .s ' I 

0 0 I 1.1J 

--16 -.66 J.1J 

0 •I X CR Y UNDEF'INEO ... -·68 ' -J.1J 

0 0 ' -I .1J 

-.s .s ' ., 
-.67 .s ' -·58 

-.66 d6 I -·27 
0 

OONE 

Problem No. 2(gJ,(hJ 
10 LET K"J.\4159/160 
20 PiHNT " ft=! •RCOSCGl"•" R=SlN(GJ+COS<G>" 
25 PRINT " X"•" Y"•" X"•" Y"."ANGLE" 
JO OEf' f'NXCR>=R•COSCG•Kl 

60 
75 
90 
105 
120 
135 
ISO 
165 
160 
195 
210 
225 

2'0 
255 
270 
265 
300 
JI s 
JJO 

"' 360 

ANGLE 
0 

" JO 

" 60 
75 
90 
105 
120 
135 
ISO 
165 
160 
195 
2!0 
225 
2<0 
255 
270 
265 
300 
315 
330 
3'5 
360 

Problem No. 4 

10 READ A.a.c.o 
11 Ir A"•OI THEN 999 
12 PRINT 
20 PRINT "C"A"•"B">•C"C"•"D"l•C"A•C"•"B-0">" 

JO PRINT "<"C","O">•<"A"•"B">•<"C-A".''O-B">" 
40 PRINT "("A"1"8")/C"C"1"D")•C"J 

.o\S PRINT CA•C•B•Dl/ CCT2+D•2>"•"<B•C-A•O>/(Cf2+0T2)")" 

SO PRINT "<"C"•"O"J/C"A"•"B">•C"I 
SS PRINT CA•C•B•D}/(Af2+9T2)","(A•0-8•C>/ (Af2+B•2>">" 

60 GOTO 10 
100 OAT" J.0.0.1.1.2.3,4,s.-a.2.4 
110 DAT" .01.0.0.0 
999 END 
RUR 
NG.4 

' ' • 0 l-{ 0 ' }•( j 

l 0 . ' )•( 1 0 >•(•I 

l' • 0 )/( 0 ' J•( 0 
l 0 . ' J/C I • 0 )•( 0 

l' • 2 }•( J • 4 hC•2 

' J 
.. >-<I • 2 I•( 2 

l l • 2 )/( 3 .. }•( o.o\4 

'J • 4 )/( 1 • 2 J•( 2·2 

' 5 
, .. )-( 2 .. }a( J 

l 2 • 4 J•( 5 ··6 l•(-J 
l s . ·• )/( 2 .. 1•(-lol 

. ' ··• . ' 
,-2 
• 2 

.-12 
• 12 

( 2 • 4 J/( s ··• hC-.24T191 

DONE 

Problem No. 6 

S FOR X1r1 TC 5 
10 READ C,Q 
20 PRINT ··c1.o>/("C"•"O"l•("C/(C•2•0•2>"•"' 
25 PRINT -O/CCr2+0•2>">" 
JO NEXT X 

40 DATA l12..l•O•O•i•2•J•-3••.ll 
SO END 
RUN 
N0•6 

(1,0)/( 1 • 2 

C l•O>/C I , 0 
Cl.OJ/( 0 , I 
(1,0)/( 2 • J 
C!.0)/(-J 

DONE 

SEC. 10·2 
Problem No. 2 
10 LET R•i 
20 LET G•4S 
JO LET Rt•i 
40 LET Gt•O 
SO f'OR N• I TO 6 
60 LET Rl•Rl•R 
70 I.ET Gi•Gl•G 

J:( .2 .-.4 
J•( l • 0 
J•( 0 .-1 
1" ( .153846 .. ~.230769 
j;i(-.12 

60 PRUIT ''(l,4S>'"N''•<"Rl'"•"GI")" 
90 NEXT N 
100 ENO 
RUN 
NQ.2 

Cl;4'5)• I 
Cl.4Sl• 2 
{J,45)1 3 
<l•<lS)f 4 •( 
Cl•45H 5 •( 
<1.•S>• 6 •C 
( l•45)f 7 •( 
Cl,45Jt 6 

ODNE 

" 90 
135 
180 
225 

• 270 
• 315 ' 

> 
•• oa 

.-1.a 
, .404494 



"'° en. 
en. 

TH£ SIDES AR£ 
TH£ ANGLES ARE 
ANGLE DEG HIN SEC 
Al II 2.. 23 .... 
81 • 31 18 5 
Cl " 12.. 18 11 

00NE 

SEC. 9·4 

Problem No. 2(a),(b) 
5 LET K•3ol4159J'l80 

12.5186 

10 DE1' FHR<X>•JNTCX•100••5)'100 
12 PRINT .. cesc20G>"'•.. CISC3•G> .. 
15 PRJNT • X"".-"' Y'"•" X".-" Y"1 .. ANGLE" 
30 FBR G•O TB 360 STEP 15 
40 LET A•CDSC2•G•K> 
50 LET B•COSC3•0•K) 
60 PRINT fNRCA•C8SCG•K))1FNRCAOSINCG•K>>• 
70 PRINT P'HRCB•COSCG•K>>.-F'NRCB•SIHCG•K>>.-G 
90 NEXT G 
100 £HD 
Rt.t< 
NOo2AB 

COSC2•G> C8SC3•G> 
x y x y 
I 0 I 0 
·8• ... ·•8 d8 
·•3 ·25 0 0 
0 0 •• 5 •• 5 

-.es .... 3 •• 5 -.81 
-·22 •• 5 .. -·18 -·68 

0 ·I 0 0 
.22 -·84 -.18 ·•8 
·25 .... J •• 5 ·87 
0 0 ... .. 

- • .tJ ... 0 0 
-.8 .. .22 ... -.19 
•I 0 I 0 
-·8"' -·22 ·68 ·18 
.... 3 ··25 0 0 

0 0 ··5 •• 5 ... . ., •• 5 -.87 
.22 ·8• -·18 -·68 
0 I 0 0 

•o22 ·8• •o18 .08 
•o25 . ., •• 5 ·87 

0 0 •• 5 .5 . ., -025 0 0 ... -.22 .08 •olB 
I 0 I 0 

DONE 

Problem No. 2(c),(d) 
S LtT K•Jol.tlS9/180 
10 PRINT " COS< .. •G>"•" SIN<2•G)" 
IS PRINT•• X"•'' 'I'"•" X .. , .. 'l'"•"ANGL£" 
20 DEF" F'NRCX>•INT<X•I00+.5J/'IOO 
30 F'9R G•O Te 360 STEP IS 
60 LET C•COSC.t•G•K> 
10 LET D•SIN<2•G•K> 
75 PRINT F'NR<C•COSCG•K>>1F'NRCC•SlN<G•K>>• 
80 PRINT F'NRCO•CBS<G•K>>,F'NR<O•SIN<G•K>>•G 
90 NEXT G 
100 ENO 
Rl>I 
N£h2CD 

CBSU•G> SIN<2•G> 
y x y 
0 0 0 ... ·13 ·•8 d3 

.... J -.2s .,, . ., 
-·71 -·71 .71 .71 

ANGLE 
0 

" 30 
•5 •• 75 

•• ,., ... 
135 
ISO 
165 
180 
195 
210 
225 
2 .. 
255 
270 
285 
300 
315 
330 
3'5 
360 

ANGLE 
0 
IS 
30 
•5 

.J::O uEF FNY(Rl,.R•SIN(G•IO 

.:iO DEF FNROO::slNT<X•I00 ... 5)/100 
50 FOR a .. o TO J60 STEP I 5 
90 IF ABS<J-COS<G•K»<·OOCI THEN 110 
100 LET Gl=l/<l-COSCG•K)) 
105 PRINT f'NRCFNXCGl>>,FNRCf'NYCGI>>• 
107 GOTO 120 
110 PRINT " X OH Y UNDEFINED''. 
120 LET H=StNtG•K>•COS<G•IO 
I JO PltlNT FNRCFNXCH)) ,FNRCFNYfH) > •G 
170 NEXT G 
!BO ENO ..... 

NG.2GH 

R•1•RC9S<G> 
y 

R•SIN<G>•CUS(G) 
y 

X OR Y Lf.IOEF'INEO 
2Bo3S 106 
6· .. 6 J.7J 
2o4I 2o41 
l t.73 
.35 1·3 
0 I 

-.21 .77 
-.JJ 058 
- ... 1 ..... 
- ... 6 .21 
.... 9 ·13 
•o5 0 
-049 -.13 
- ... 6 -.21 
.... 1 - .... 
•oJJ -.sa 
-.21 -077 

0 •I 
.35 -1·3 
I •t.73 
2 ... 1 •2o-41 
60 .. 6 •Jo7J 
28035 •106 

X OR Y lfiD£J'IN£0 

DONE 

CHAP. 10 

SEC. 10-1 

Problem No. 2 

' lol8 
1.18 
I ... .. 
0 

-·18 
-·18 

0 
.32 ... 
I 
1.18 
lol8 
I ... .. 
0 

-·18 
-.18 

0 .. ... 
' 

10 PRINT "RdOTS OF AXt2+BX .. C" 
20 PRINT 
JO PRINT "A•B•C"J 
.. 0 INPUT A•B•C 
50 IF A•O THEN 160 
60 LET O•Bt2• .. •A•C 
70 ff O<O THEN 120 
BO PRINT "REAL R60TS" 
90 PRINT C-B .. SQR<O>J/'C2•A)J 
100 PRINT <•8-SQRC0))/C2•A> 
110 Gate 20 
120 PRINT "NDN•REAL ROOTS" 

0 
.32 
·68 
I 
l•IB 
lol8 
I ·•8 
-32 
0 

··18 
-·18 

0 
-32 

·•8 
I 
lolB 
J.18 
I ·•8 
-32 
0 

-.1s 
-· 18 

0 

130 PRINT "C"·B/C2•A>"•"SOIHABSCD) )/(2•A>">" 
140 PRINT "~"·8/C2•Al"•"·S01HABSCD> )/C2•Al">" 
150 GOTO 20 
160 END ..... 
N0o2 

ROCITS OF AXt2+8X+C 

A.S.C76.13•6 
REAL ROOTS 
··666667 -1.s 

A.e.c12.1.6 
NON•REAL ROOTS 
r-.25 • I oTIJ91 
r-.25 .-1.11391 

A.a.c10.o.o 

DONE 

ANGLE 
0 
IS 
30 
•5 
60 
7S 
90 
105 
120 
135 
ISO 
165 
180 
195 
210 
225 
240 
255 
270 
285 
300 
315 
330 
3'5 
360 

Problem No. 4 
10 LET K•J•l .. IS9/180 
20 PRINT "CONVERT ,.ROH CA18) TO <R•G>"' 
30 PRINT 
.tO PRINT "A•B"J 
50 INPUT A•B 
60 IF A•-·01 THEN 260 
70 PRINT "CR.Gl ,.8RM • C"J 
eo ,,. A .... 0 THEN 110 
90 IF Bco THtH I JO 
100 ,,. a .. o THEM 1so 
t to PRINT ""D.O>"" 
120 GlllT8 30 
130 PRINT •8"•270)" 
UO GCITS JO 
150 PRINT 8",9D>" 
160 GDTB 30 
110 LET R•SQR(AJC+Bt2> 
180 LET G•ATfHB/Al/K 
190 I'· A .. O TH£H eeo 
200 LtT G•0• 180 
210 GOTO 2 .. 0 
220 IF' 8.,0 THEN 240 
230 LET G•G•360 
240 PRINT R .. ,"G">" 
e5o Get& 30 
260 £HD . .... 
N8o4 

CONVERT ,.RSM <A.B> TO ClhG> 

A.BfO,I 
<R.G> ,BRM • ( I 190) 

A•Bf•l••l 
<R•G> F'8RM • < lo .. 1 .. 21 , 22S• 

A18f•oOl10 

08NE 

Problem No. 6 
10 PRINT ""IND INTEGRAL POWERS 8,. <A•B>" 
20 PRINT 
30 PRINT "WHAT P8WER"J 
.. o INPUT N 
50 PRINT '"A•B"J 
60 INPUT A18 
10 LET C•C•I 
80 LET D•,.•O 
90 1DR X•I re N 
I 00 LET C•A•£·B•,. 
110 LET D•A•F'•B•£ 
120 LET E•C 
130 LtT F'•D 
140 PRINT X"<"C"1"0"}" 
ISO NEXT X 
160 ENO ..... 
NOo6 

F'JND INTEGRAL POWERS or <A.B> 

WHAT POWERU 
A1B?•h•I 

I (•J ••! 
2 ( 0 • 2 
J ( 2 .-2 
.. ,... * 0 

D8N[ 

SEC. 10-3 
Problem No. 2 
20 DE' F'NR<X>•INT<X•l000•o5>11000 
.. 0 PRINT "TAKE RBl3TS DF' COMPLEX NUMBERS lN (A,B> F'ORM" 
60 READ A•B•N 
BO PRINT "TH£"N''."N"TH ROOTS er t"A''."B"> AR[I" 
IOD LET R•SQRCA'2 .. Bt2) 
102 1r A o 0 THEN 12CI 



l>:i 

''1 Q) 

SEC. 10·3 Cont'd 

10"' LET G•3·1'1159/2 
I 06 If" B>O THEN 2"'0 
108 GOTO 160 
120 LET G•ATNCB.-A) 
I 40 Ir A>O THEN 200 
160 LET G•G+J.1<4159 
160 GOT(l 2410 
200 Ir B>O THEN 2410 
220 LET G•G•2•Jo I 4159 
2-40 F'CR X•l TON 
260 LET RI •Rt C l/N) 
280 LET Gl•G/N 
JOO LET Al•Rl•COS<Gl l 
320 LET Sl•Rl•SIN<Gl > 
340 PRINT "C"F'NRCA1)",·•f'NRCB1l"1" 

360 LET G•G•2it3· 1"'159 
380 NEXT X 
400 PRJNT 
420 GOTO 60 
430 OATA Q,J,4 
440 OATA 1, 1,2 
460 DATA !.013 
460 ENO 
Rl.Ot 
NClo2 

TAKE: ROOTS \IF' COMPLEX NUMBERS IN CA,B> F'ORH 
THE A 4 TH ROOTS OF' C 0 , I ! AREt 

< ,924 , ,3g3 
c-.JBJ , .9<!4 
c-.924 .-.JeJ 
' ,353 .-.924 

THE 2 2 TH R001 S OF' 
'1.099 • ,455 
(•j .099 .-.455 

TH£ 3 • J TH tlOClS OF 
(-oS o!l66 

<-.5 ,-.B66 

OUT OF DATA IN LlNE 6C 

CHAP. 11 
SEC. 11-1 
Problem No. 2 
5 REH SUBTRACT TWO POLYNOMIALS 
10 FOR X"I TO 10 
20 LET O(XJ:HXJ=SCXJ:>O 
JO NEXT x 
40 READ N 
50 FOR X"'N TO 2 STEP • 1 
60 READ (l(Xl 
70 PRINT O[X)"Xt"X-1''•"1 

60 NEXT X 
90 READ or 1 l 
100 PRINT 0( 1 l 
110 READ NI 
120 FOR X=N l TO 2 STE! 
lJO READ HXl 
140 PRINT TCXJ"X•"X-1' +"1 
150 NEXT X 
160 READ Tt 11 
170 PRINT Tl 1 l 
190 f'OR )(:110 TO I STE!' 
200 LET SCXl=OtXl-TtX 
210 NEXT X 
215 LET S"O 
220 FOR X.:110 TO 2 STE!' 
2JO LET S=S•SCX) 
240 IF S:>O THEN 260 
250 PRINT StXl"X1 .. X-\' 
260 NEXT X 
270 PRlNT SC 11 
280 DATA 4,.3,2,6,-6 
290 DATA 5.6.-7.s.o.1 
299 END 

! AHEI 

> AREi 

'20 N()(T 

125 F'OR z,.A+B· I TO ~ STEP - I 
130 PRINT PCZlJ 

"' NEJO;T Z 
1<0 Pt<INT 
I <5 PRINT 

150 NEXT T 
155 ENO 

""" NC.6 

0 
I• 
JO 

' I• 
-112 . 
' 2& 

' ' . IJ . ,. 110 182 15' 

DONE 

Problem No. 8 

I 0 PRINT "POWERS OF C X+ I)•• 
20 DIM Ptl2J.F"Clll 
JO FOR W•I TO 12 
40 LET PCWJ•O 
50 NEXT W 
60 LET Ft!J•FC2J•j 
70 LET SC I 1•5(2)•1 
60 LET A•Sor:2 
90 PRlNT FC I JJ1''[2l 
100 FOil T•I TO 10 
I I 0 FOR I• I TD A 
120 F'OR J•I TO 8 
!JO LET P(J+J-lJ•PCl+J-11+.Cil•SCJJ 
140 NEXT J 
150 NEXT i 
160 F"OR X•! TO 11 
170 LET F'OO•P{XJ 
160 NEXT X 
190 FOR Z•A+l TO l STEP -J 
200 PRINT PC Zll 
210 NEXT Z 
220 F'OR H•I TO 12 
2JO LET PCMJ•O 
240 NEXT M 
250 LET A•A+I 
260 PRINT 
270 NEXT T 
260 END 
RUN 
NOoB 

POWERS OF C X• 1 J 
I I 

2 j 

' ' ' 10 
15 
21 

6 26 . " 10 " II 55 

DONE 

' . I 
10 5 
20 15 

" " " 10 

" 126 
120 210 
165 '30 

' 21 

" 126 
252 
'62 

I 
1 I 
26 6 I 

" " . I 
210 120 •5 10 I 
'62 '30 165 55 II 

260 IF' H•l THEN 10 
:no PRttlT "NONE 1"(1UN0" 

280 GOTO 10 
290 OAT/\ 4, 1.--2,3,-.o11 
JOO OAT!\ s,2,-1,-11,11.--2 
JlO OAT/\ ... 1.J.-10.-eo 
Jl5 OATI\ -·01 
J20 IF' 1\BS<P) "" 2 THEN 160 
JJO LET 1<{0• l l"'P 
J•O LET l<CQ,2J"X 
JSO LET O•Q+l 
J60 GCTIJ 160 
J70 LET P•O 
JBO FOR I•N TO 1 STEP -I 
390 LET P•P+P( ll•X• <I-I l 
400 N(X7 1 
410 RETURN 
420 ENO 
HUN 

NO·• 

1 -2 J -4 
INTEGRAL ZERO c S l 1 NONE FOUND 

2 -1 -11 11 -2 
INTEGRAL ZE!lOCSll 2 
ABSCPl•2 

x ' 

1 J -78 -so 
INTEGRAL ZEROCS)I 6 

DONE 

SEC. 11-3 
Problem No. 
10 PMINT "SEARCH '°ilR REAL ZEROS 0,. A POLYNOMIAL" 

20 PRINT "START, END• INCREMENT"J 
25 LET SJ•O 
JO INPUT ,.,L,5 
40 I,. S•O THEN 27U 
SO DEF' ;'NTCX>•12•X•J-64•X•2•17•X•l95 
60 LET A•O 
70 FOR X•F TO L STCP S 
60 LET Sl•rNf(X) 
90 LET S2•F'NTCX•S> 
100 IF' Si•S2•0 THEN !JO 
110 LET A•A•I 
120 LET S!Al•X 
125 If SJ•I THEN 190 
IJO NEXT X 
I •O IF' A>O THEN 190 
!SO ?HINT "NO INTERVALS FOUND •••• TRY AGAIN" 
160 PMINT "WITH EITHER GREATE.t LIHITS OR SMALLER INCREMENT" 

I 60 GOTO 20 
190 PRINT "INTERVALCSl BEGIN ATI" 
200 FOR J•l TC A 
210 PRINT SttJJ 
220 NEXT I 
225 Lt.T SJ•I 
230 PHINT 
250 P.t!NT "NOW ''J 

260 GOTO 20 
270 END 
HUN 

SEARCH 1'0R HEAL Zt.RCS or A POLYNOMIAL 
STA'iT• [NQ, INCHEMENT7-195, l95.1 
INTEMVAL.<Sl dtGIN ATt 
-.i! 2 J 
NOW STA.tT. ENQ, INCHEHENT72,J,.J 
INTE~VAL<Sl BEGIN ATI 
2.6 

NOW STAJo<T. ENO, INCKEHENTll• 1>0 

DONE 



NJ 
Cit 

"" 

RUN 
N0•2 

-· DONE 

Xf J • 2 JI• 2 
•-1 X• J 

Problem No. 4 
20 DIM PC20l 
100 rDR W•l TO 10 
120 LET f'CWl•S(W)•PCWl•PCW+!Ol•O 
l"O NE:itT w 
160 READ A 
165 I,. A•- I THEN 620 
IBO F'OR X•A TD ! STCP -I 
200 READ rt Xl 
220 PRINT F'tX)J 
2-40 NEKT X 
260 PRINT 
280 R£AD 8 
300 F'OR Y•B TO I STEP - I 
320 READ S(Yl 
3•0 PRINT S{YlJ 
360 NEXT Y 
380 PRINT 
"00 F'Or1 1•1 TO A 
"20 F'OR J•t TO B ""o LET PCl+J-IJ•P(l•J-ll•F"CIJoS(Jl 
"60 NEXT J 
.. ao NEXT I 
500 FOR l•A•B-1 TO I ST£P - I 
520 PRINT P[ZJJ 
SAO NEXT Z 
560 PRINT 
580 PRJNT 
585 GOTO 100 
590 DATA 5,3,2.0.2.1 
595 DATA J,2, 5,2 
600 DATA 2,3,2 
605 DATA 2•2•3 
610 OATA -I 
620 ENO 
Rt.fl 
NO•o4 

DONE 

2 
J 
IJ 

Problem No. 6 
5 OlM P[20l 

12 

10 OEF" F'NP<X>s:INTCXORNO<JO+l-X/2) 
IS DEF' F'NR<Xl•JNTCX•~NOClO+I) 
20 l"O:f T=t TO 4 
~5 f"Ort ~·I TC 10 
)•) LET F"[Wl•S{lol)•P('1)'*P(IH\0)•0 
JS NEXT '.I 
"O Li:T A:F'N:~< I 0) 
.,.5 F'C.;: X•A TO I STEP •I 
50 LET F'(XJ=F'NPP')) 
55 ;>~INT f'tXlJ 
60 NEXT X 
65 ?HINT 
'M LET ?l•F'Nrl:C5) 
15 F'C:~ Y=tJ TC I STE~ -1 
IJV LET S(Y)#F'NIHl6> 
85 i"tUNT S[Yll 
90 NEXT Y 
95 ?~INT 
100 F'CR l•l TO A 
105 F'CR J• I TO B 
110 LET ?tl•J-IJ.aPCI•J•ll•f'til•.S(J} 
115 NE1.T J 

.. , 
• 0 

SEC. 11-2 
Problem No. 2 
10 DEF' F'NRCXl•INTCX•RNO<il•X./2l 
15 F'OR T•l TO 3 
20 ?iUNT 
JO PrtJNT "ZEROS AREt 
40 LET S•I 
50 F'OR X•I TO 4 
60 LET P( X)•O 
10 NEXT X 
BO LET F'C2l•S[2J•I 
90 LET A•B•2 
100 LET F'[ ll•F'NRC20) 
110 PRINT -F'CllJ 
120 LET SCIJ•F'NRC20l 
IJO PRlNT -StllJ 
140 F'OR I•! TO A 
150 F'OR J•I TO B 
160 LET PCl•J-ll•PCl•J-ll+F'tll•SCJl 
170 NEXT J 
!BO NEXT I 
190 IF' S•O THEN 270 
200 LET S•O 
210 F'OR X•I TO 4 
220 LET F'[Xl•P(X} 
230 LET P( Xl•O 
240 NEXT X 
250 LET A•.3 
260 GOTO 120 
2'10 PltlNT 
215 PRINT "THE COEFF'JCIENTS AREi ••1 
280 F'On X•4 TO I STEP •I 
290 PRINT PCXJJ 
JOO NEXT X 
J05 PRINT 
310 NEXT T 
J20 ENO 
RUN 
N0.2 

ZEROS AHE 1 I 4 
THE COEF'F"JCIENTS ARE1 I 

ZEROS AREi -• B 
THE COEF'F'ICIENTS AREi l 

ZEROS AREi 6 -1 
THE COEF'F'ICIENTS AREi I 

DONE 

Problem No. 4 
10 PRINT 
20 READ N 
25 ff N•-·01 THEN "420 
JO F'OR S•N TO I STEP - I 
.tO READ PC SJ 
50 PRINT PC SJJ 
60 NEXT S 
10 PRINT 
80 LET Q•I 
90 PRINT "INTEGRAL ZERD<S>1 
100 LET lhO 

-12 J9 

110 F'IlR X•-PC!l TO P[IJ ST£P SGN(P[IJ> 
120 IF' X•O THEN 180 
130 IF' p[IJ/X <> INT<PCll/X) THEN 180 
I "40 GOSua 310 
150 IF' P ... 0 TH£N J20 
160 PRINT XI 
170 LET K•I 
180 NEXT X 
190 H" 0• I THEN 260 
200 PRINT 
210 PRINT "ABS<P> .. 2" 
215 PRINT" X P" 
220 ,-OR X•I TO 0-1 
230 PRINT KCX121J1<CX1ll 
2"40 NEXT X 
250 GOTO JO 

•28 

-252 

Problem No. 4 
10 DEF' FNT<X>•12•Xt.3•64•Xt2•11•X .. 195 
20 L£T A•O 
JO ,-OH X,.-5 TO 5 
40 LET Sl•F'NTCXl 
50 L£T S2•F'NTCX .. I > 
60 I" Sl•Sl?•O TH£N 90 
70 LET A•A .. I 
fJO L£T StAl•X • 
82 IF X o F' THEN 90 
84 IF' Sl ... 0 THEN 90 
86 PRINT X"I S A ZEHO" 
90 NEXT X 
92 JF' S2 o 0 THEN I 00 
9"4 PnlNT x .. S"IS A ZEno" 
100 PIHNT "INT£RVAL<S> SEGIN ATt" 
110 FOH J•I TO A 
120 PrilNT SCIJJ 
I JO NEXT I 
l.tO PHINT 
150 Pri!Nf 
160 F'OR l•I TO A 
170 LET F'•S£ IJ 
180 LET 11•1 
190 LET S•f"•J I 
200 LET D•<ll•F'NT<f'll/f,-NTCF'l-,-NTCS)) 
210 LET X•F'•O 
220 IF' F'NTOO o 0 THEN 250 
230 PRINT Xl"IS A ZERC" 
2.tO GOTO J.tO 
?.50 IF' ABSCF'NTCXl>>oOOOI THEN 280 
260 PIUNT XJ"YIELDS F'NTOO •"IF'NTOO 
:?10 GOTO .3"40 
280 IF' F'NTCF'>•F'NTCX>•O THEN JIO 
290 LET 11•0 
JOO GOTO 190 
310 L£T I 1•11-0 
J20 LET F'•X 
J30 GOTO 190 
J.tO NEXT i 
.350 END 
<UN 
N0·4 

INTEH:VAL<S> BEGIN ATI 
-2 2 J 

-l.4.t1l4 YIELDS F'NTCXl a 6.10352E-05 
2·8751.l YIELDS F'NTCX> •-6. IOJ52E-05 
Jo90475 YIELDS F'NT(X) •-J.05116£-05 

SEC. 11-4 
Problem No. 2 
IO DEF' F'NAC Xl•P[ 9 l•X.t 8 .. P[ 8 J•Xt7•PC 7 l •X• 6•P[ 6) •XI 5•P[ 51 •X• 4 
20 DEF' F'N!HX>•PC4)•XtJ+P(Jl•X•2•PC2l•X.•P( I l 
JO DEF' F'NPCX.>•F'NAC)()•F'N0(Xl 
AO P>1lNT 
Al FOH X•I TO 9 
50 LET PtXl•O 
60 NEXT X 
70 H:EAO N 
15 !IC N•.6101 THEN 500 
t!O F'OH SsN TO I STEP ·I 
90 HEAD P[SJ 
I 10 PtHNT PCSJJ 
120 NE.'H S 
I JO PRINT "JNTEGHAL ZEHOI 
\AO F'Olt X"'-P{\) TO Piil STEP SGN<Ptll> 
150 IF' X•O THEN 200 
160 IF' P{ll/X .... INT<P{l]/Xl THEN :?00 
170 IF' fNPtX> <> 0 THEN 200 
I RO PRINT X. 
190 GOTO 210 
200 NEXT X 
210 LET ~=X 
~20 ~1HNT "SYNTHETIC DIVISION BY X ~"JtO"YIELOS1" 
2J0 PHINT P[Nl I 

F'O~ X•N- I TO I STEP - I 



·~ •::Il 
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SEC. 11-4 Cont'd 

250 LET P(XJ•POO+P(X>ll•R 
260 IF Xotl THEN 280 
270 PH INT P[ Xj • 
280 NEXT X 
JOO F'Ori X• I TO N-1 
JIO LET P[X)•P{X+l) 
J20 NEXT X 
325 LET PCNJ"O 
JJO IF" N•4 THEN J60 
J 40 LET N•N-1 
J50 GOTO I JO 
J60 LET O•PC2)T2•·0P( ll•P(ll 
370 LET F"•2•PCJJ 
JBO LET A•-Pt2l/F' 
390 LET 8•SOR<A85<01J 'f' 

IF' D«O THEN ""O 
PH'JNT "REAL ZEROS' "I 

420 PHINT A+SJ"ANO 'JA-B 
430 GOTO 40 
4'10 PRINT "NON-1-lEAL z:ROS1'" 
450 PRINT "(''JAJ"•"l8•"1 ANO t"JAl"•"•·dJ"~" 

460 GOTO .110 
470 DATA .11,1,2,-1,-2 
480 DATA s.2.s.-:11.-21.<115 
490 DATA •0101 
500 E:ND 

I ?. - I -2 INTEGRAL ZERO I 
SYNTHETIC OlVtSJON 0Y X - I YlELOSI 

1 J 2 RtAL ZEROS! ·I ANO 

2 5 -JI -21 45 INTEGRAL ZEHOI 
SYNTHLTJC OIVJSlON SY X --5 YIELOS1 

2 -5 •6 9 INTEGf<AL ZERO 1 
SYNTHETIC DIVISION BY X - I YIELOS1 

2 •J -9 HEAL ZEROSt J AND 

CHAP. 12 

SEC. 12-1 
Problem No. 2 
10 DP1 A(J,121 
20 HAT READ A 
JO F'OR X•I TO 12 
40 LET ACJ,XJ11A!2•Xl•:\( 1.X] 
50 NEXT X 
60 MAT PRINT AJ 
65 DATA 1,2,3,4,5.6,7,23,51,41,S6.2J.:i 
66 DATA 2.-3,43,9Q,45,32.-a9.6S • .:i3.-96.o.1 
67 DATA Q,Q,Q,O,Q,Q,Q,Q,Q,Q,O,Q 
70 END 

_, 

DONE 

Problem No. 4 
10 DIH At.:i,;l) 
20 MAT MEAD A 
JO MAT PRINT AJ 
40 F'OR R,.I TO 4 
SO F'OR C•I TO 3 
60 LET ACR.CJsJ•Atrl.Cl 
70 NEXT C 
60 NEXT A 

2J 

"' 

" •7 56 2' 

MAT PrllNT AJ 
F:Nf.) 

SEC. 12-2 
Problem No. 2 
20 OIH AC4.3J.8[1,4J,Ctl•JJ 
<40 P'!AT READ A 
60 DATA 6• J,2, 5, 3,2, 4, 3,.2, 3, 2• I 
1.:10 MAT READ B 
160 DATA 0.0,010 
240 FOR Rzr.1 TO I 
260 F'OR C•I TO 3 
2so LET crn.cJ .. o 
JOO F'OR X• l TO 4 
320 LET CCR.Cl•CtR.Cl•B!R.xJoACX.Cl 
3<40 NEXT X 
360 NEXT C 
360 NEXT A 
500 PRINT "ROAO"•"TUNNEL"•''FIHIDGE" 
520 MAT PRINT C 
999 ENO 
RUN 
NOo2 

HOAO 
0 

OCNE 

TUNNEL 
0 

Problem No. 4 
20 DIM AC-4•Jl.8(4,4},C(-4.J) 
40 MAT READ A 

BHIOGE 
0 

60 DATA 6,J,2,S.:l.2,4,3,2,3,2,1 
140 MAT REAO 6 
160 DATA 0.0.0.1.o.o.1.o.o. j,0.0.1.0.0.0 
240 F'CH R= I TO 4 
260 F'OR C• I TO 3 
280 LET CCR,.Cl•O 
300 J""-R X"l TO <4 
J20 "T CCR.Cl•CCR,Cl•BCR,X}oA(X,Cl 
J•O NEXT X 
J60 NEXT C 
J60 NtXT R 
500 PRINT "ROAO","TUNN£L"1"BHIOGE" 
520 MAT PRINT C 
999 ENO 
RUN 
N0o4 

ROAD 

OCNE 

TUNNEL 
2 

Problem No. 6 

BiHOGE. 

10 PIUNT "BE.CAUSE THE OlMENSlONS ARE" 
20 PRINT "NON-CONF'CRHING" 
JO END 
RUN 
N0.6 

BECAUSE THE OIHENSICNS ARE 
NON-CONFORM I NG 

DONE 

61 SS 

12J 

Problem No. 8 
10 OH Ac2 .. ::i:1 .. ':!c2.21.cr2.:n.ou'!.2l 
?:O ;~AT .~EAO fl., d 
30 OATA -2.1.1.s.-.s.1.2.:114 
-41) MAT C•A•d 
51) "'r<INT '"A•tl" 
60 MAT f>HINT CJ 
10 ~IAT O•!:i•A 
RO ,,,lJNT "~•A" 
9'.l •.::n P,HNT DI 
100 F.tJO 
n!JN 
NC.a 

A•A 
1 

OCNE 

Problem No. 10 
10 01'1 A[J,12l•Btl2•1J.CCl2•121 
21) MAT r<EAO A 

JO l'l'i:STOr'IE 
4•) "IAT READ 6 
51) MAT C•9•A 
60 '1AT PRJ~T CJ 

too DATA j,l!;,J·•·5·6·1·ff·9· IO. I I· 12 
200 ENO 

""' NO.JO 

10 

12 

" 
" 20 

16 u 

" 

10 1?. 

15 

?.O u 

?.5 

JO J6 

J5 

10 

.. " IA n n u 

21 u ~ - JJ J6 

" • H m .. 
J5 ~ a M 5$ 

a 0 u M " 72 

" 2' J?. " .lllJ 56 6" RO IJIJ 96 .. .. 
10 20 " '° $0 10 'l>J 9') 11)0 110 l?.0 

:??. JJ .. 5$ 99 110 121 132 

12 .. " 
., 60 H !!4 9JS, lOfl l?.O !JP. 144 

DONE: 



t'° 
Cll co 

as P:tINT 
90 HAT t>l{JNT At 
95 DATA 2• 56. 78; 3,20, 45, 3, 9, 673• 564190• 234 
IOD ENO 

RUN 
N0.4 

564 90 234 

ll5 

1692 702 

t.lON!'.: 

Problem No. 6 
DIM ;>;(?.,51 

-!I) MAT HEAD lt 
:JO ;1AT PRINT Xl 
40 f"Orl fl:>! TO .., 
':>O f"O•< C"I TO '.:! 

60 IF cq•Cl/?.=INTCCrl•Cl/?.) THEN 90 
70 LET xot.t:l=-J•X('l,Cl 
RO GCTO 110 
9') LET lt(t(,CJ:·l•X[11,c1 
110 NEXT C 
l~O NE;>;T •1 
I JO MAT PRINT ltJ 
140 UATA J,6"/,J?.,45,91),~,9,57,.3,1 
15') >'.NO 

"'" 

S7 

-201 -J:;> 

OON'i: 

Problem No. 8 
10 0111 Xt"!.6l 
20 F'01t tt=J TC 2 
J J F'O.t C= I TV I> 

<10 Ll:T xt11,CJ-=! 
SD N'O:·q C 
61} ~£lliT -r 
7 l "lf!.T '""<INT r.1 
R0 
-?•JN 

NC.i'I 

Problem No. 10 
10 DIM A(?,;i) 
?.J ' F'C ~ X: l TO ;> 

JV >O·: Y=l TC R 
40 L'.:T A(X,y}::"1 
SIJ N£.H 'I' 
6".I Ni:XT X 

SEC. 12-3 
Problem No. 2 

DIM A!4,4J.'l[ 4,) J.Ct4d l 
2t} '1AT ifEAO A 

JO OATt\ l1J,-~.-1,2.-J.1,-J,-7,s.-1,11,J.-1,1,-1 
40 MAT H!:AD B 
50 DATA -1,2,-3,;i 
6U HAT C=A•!;J 
70 MAT ""11NT C 
!JO !:NO 
RUN 
NCo2 

-2l 

-12 

DONE 

Problem No. 4 
JO UIM A(?..~J.~!?..?.l.Ct?..:n.Dc2.?) 
20 MAT READ A,8 
JO DATA l• 12, \,4,-1?.,;?k,J,-7 
4'l Mt\T C•A•3 
SO MAT 0:1H•A 
60 Pl{JNT "A•'l" 
70 MAT PitlNT Cl 
~O P>tJNT "9•A" 
91) MAT PrllNT DJ 
100 PHINT "! COtlCL!JOE THAT HATHIX" 
110 P-~INT "M'.JLTIPLICATICN !SNOT" 
120 P~fINT "COMMUTATIVE" 
I JO ENU 

.. , 
0 

, .. _, 

I CONCLUDE THAT HATRI X 
MULTIPLICATION JS NOT 
COHMUTATI VE 

OONE 

Problem No. 6 
\'! o.H'I t\£2•2l-'H'=',?J,ct~.~J.IJ(:>,~J 
12 !JJ ·1 E:C ;>, 21, F' f ~ • .> J ,G[ ·,?, ~ l 
20 ~AT l'.:ll,L) A, B, C 
)0 UATA 1,:>,.1,4,- l,-.,,'),J,?.,-11,:><;, JI 
M) "'!AT D•A•'> 
'.>O 'IAT F.:"A•C 
'>0 ."'\AT l'=U•F'. 
70 P-!INT "A•lhA•C" 
R<l .'IAT P•!INT f"1 
90 "1AT G"lhC 
1')0 !>'AT "'"~*G 
l 111 f>1/JNT "A•[4•tl" 
l?O MAT P.{!NT F'I 
130 END 

A•~Hl•C 

61 55 

SEC. 12-4 

Problem No. 2 

10 OJM ec2.2J,cc2.21.oc2.2i 
20 MAT REAO B 

JO HAT C•lNll<B> 
410 PRINT "INVfBl" 
50 HAT PRINT C 
60 HAT D•B•C 
70 PRINT *'B• INll< B>" 
75 HAT PRINT 0 
60 MAT O•C•B 
90 PRINT "'JNVCBl•B" 
l 00 HAT PRINT 0 
200 DATA -8.-J,o,-1 
JOO ENO 
R<.N 
N0o2 

INll<B> 
--125 

B•INllCB> 

' 

JNllCBhB 
I 

09NE 

Problem No. 4 

·J75 

10 DIM CCJ,3J,K(3.1l,S(J,1J.UJ,Jl 
20 HAT READ C•K 
JO HAT !•!NVCC! 
410 HAT S•l•K 
SO HAT PRINT S 
100 DATA 2,-9,-5,7,-6,S,9,-6,5 
105 DATA 2,-J5,-39 
110 ENO 
R<.N 
N0o41 
-2. 

.999995 

-l 

00NE 

Problem No. 6 
10 DIM Ct 41, 41l1K[ 41, I), H 41,41), SC -t• IJ 
20 MAT READ C.K 
JO MAT l"INllfC) 
410 MAT S•l•K 
50 HAT PRINT S 
100 OATA 6,J,6,S,-7,S,-7,-1 
102 DATA -J,1,3,6,-2,-41,41,-7 
105 DATA -12,71,31,-76 
110 ENO 
R<.N 
N0.6 

·>· 

DONE 



l'() 
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a 
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Problem No. 8 
DIM CtJ.J],l({J, I 1.sc: • l J,{[J.JJ 

~O MAT READ C,I( 
Jf} MAT J•INV<C> 
40 MAT S:l•I< 
50 1'1AT ?RJNT S 
100 DATA 2141•3•·9,-J,Q, .9,5,5 
105 DATA -I! .91SA.S16601 
110 ENO 
rl'JN 
NO.a 

o6rlOOVI 

.~99998 

DCNE 

Problem No. 10 
10 OH-• cuo.101.Kt10.11 uio.101.sno.11 
I?. REM W£ AL.LOW !JP TO Tl:N UNKNOWNS 
20 READ N 
?.S Ir N•O THEN 999 
JO MAT !IEAO CtN.NbKCN. 11 
40 ?HINT '"COEFPICIENT M•1T1UX" 
50 MAT PHINT CJ 
60 PRINT "CONSTANT T£HM;;" 
70 MAT Pl{INT I( 

80 MAT I•ZE1HN.Nl 
90 MAT S•ZEtUN, 11 
100 MAT I•INV<C> 
110 MAT S•I•K 
120 P1HNT "SCLUTIONS" 
I JO MAT P'ttlNT S 
\ 40 GOTO 20 
?.01) DATA 21J• l•5•-J17.?. 
?.10 DATA J,?,,J,-i•J•O•l11••?.,-5 
?.?.O DATA 21hl),6 
?.30 DATA 0 
999 ENO 
RON 
NO.JO 

CC£F"1Clf.NT MATIHX 
3 

CONSTANT TEltMS , 
21 

SCL!JTIONS 
3 

COEF"F'ICIENT MATRIX 
?. J -1 

., 
CONSTANT TERMS 

20 

SOl.UTlCNS .. 
,_ 

_, 

TRN<A>•TRN(B> 
:i JI 12 

-11 

SB 75 

DONE 

CHAP.13 

SEC. 13-2 

Problem No. 2 
10 LET N"I 
20 F'Orl X:'14 TO I STEP -1 
JO LET N•N•X 
.tO NEXT X 

50 LET N•N/2 
60 PRINT N 
70 END 

""" N0.2 

4.J5891E+IO 

OONE 

Problem No. 4 
JO t.ET P•J 
20 FOrl X•25 TO I J STEP ·I 
JO l.ET p,,,p•X 
40 NEXT X 
so •on x"' 12 TCl I STEP - I 
60 t.ET P:mP•X 
70 NEXT X 
80 PRINT P 
90 ENO 
RUN 
N0,4 

1-55112£•25 

DONE 

Problem No. 6 
10 LET C=I 
20 Fl:IR X• 52 TO 52- 5+ I STEP -1 
JO l.ET C•c..-.; 
40 NEXT X 
50 POR )';•5 TO I STEP •I 
60 LET C•C/X 
70 NEXT X 
80 PRINT C"HANDS" 
90 ENO 
RUN 

2·59B96E+06 HANDS 

DONE 

Problem No. 8 
5 LtT N•t 
10 nJR X•365 Te J65·S•1 STCP •I 
20 LET N•NOX 
30 NEXT X 
.-o PRINT N 
5D CHO 

<40 NEXT ;~ 

50 F'OR Xn'4 l(I J STEP •I 
60 L£T Cnc.-x 
"10 N£XT ;( 
60 PRINT C"STRAIGHT CDMMJTTEE:S" 
90 LE'T C,.13•12/<2•1> 
100 LET Cl•l7•16/C20l 
110 LET C2•C•CI 
120 PRINT "TWO GIRLS AND TWO BOYS .. C2 
lJO LET C•1J•l"IOl6•15,CU2•3) 
i "O PRJNi "ONE DOY ANO THREE GJRLS"C 
150 LET C•l7016415•1,.l<••l•2•1> 
160 PRINT "Al.I.. GJRLS"C 
170 LET C•13•12oll•IO/C4'•J•2•l> 
180 PRINi "ALL IJOYS"C 
200 ENO 
R'-" 
Na. is 

27'105 STRAIGHT CBMMITT££S 
TWO GIRLS AND TWD BOYS 10608 
ON£ Bl'IY A!IO THR££ GIRLS 88o40 
AL.L. GIRLS 2J80 
AL.L. BOYS ?IS 

DONE 

Problem No. 20 
10 LET H"Hl•I 
20 Fen; )(n52 TC 52-5•1 STEP •1 
30 LET H"HOX 
o40 NE.XT :t 
50 FOR Xn5 TD I STEP •I 
55 L.ET HnH/X 
60 NE.XT ;< 
100 FOR it•Se-s TO (52-S>-5•1 STEP -1 
110 L.ET lll•HlaX 
120 NEXT X 
130 FBR :t•S TB I STtP •I 
lo40 I.ET lll•Hl/X 
150 NEXT X 
160 PRINT H•Hl"PAIRS er FIVE CARO HANDS" 
200 END 
R'-" 
Nll•20 

J.9866SE .. 12 PAIRS er FIVE: CARO HANDS 

DONE 

SEC. 13-3 

Problem No. 2 
10 LET N.,2 
20 ron X .. 9 TO I STEP • j 

30 I.ET N"N•X 
.-o NEJ;T l: 
50 I.ET On! 
60 ,.OR x .. 10 Ta t STEP -1 
70 l.tT o .. O•X 
BO NEXT Jt 
90 PRINT NIO 
100 ENO 
RUN 
NO.e .. 
OON£ 

Problem No. 4 
10 L.ET Nril 
eo ,.DR x .. se re 52-5• I STEP •I 
30 LtT N"N•X 
<110 NEXT ll 
50 ,-OR X"S TO l STEP •I 
60 LET N11ff/X 
70 NEXT J: 



l-.o 

~ 

SEC. 12-5 

Problem No. 2 
10 0111 A!;l.JJ,8[;),J),C[J,Jl 
20 MAT READ A 
30 MAT B=TRNCA) 
40 PRINT "TRNCA>" 
50 HAT PRINT Bl 
60 HAT C=A•B 
70 PRINT "A+TRN(Al" 
BO HAT PRINT CJ 
90 MAT C«A-8 
100 PRINT "A-TRNCA>" 
120 HAT PRINT CJ 
I JO MAT C=B-A 
140 PRINT "TRN!Al-A" 
\SO MAT PRINT CJ 
JOO DATA 5,3,1,6,-2,9,3,9,1 
999 ENO 
RUN 
N0.2 

TRIHA) 
5 

A+TRN<A) 

" ' 

A-TRNCA> 
0 -J -2 

TRNCA>-A 
0 J 

00NE 

Problem No. 4 
10 DIM A(J,JJ,B(J,J),C[J,JJ.O(J,JJ.E(J,Jl 
20 HAT REAO A.B 
30 HAT C=A•B 
410 HAT Q;TRNCC) 
50 PRJNT "TRN<A•Sl" 
60 HAT PRINT OJ 
70 HAT C=TRNCA) 
80 HAT O=TRtHBl 
90 MAT E:O•C 
100 PRINT "TRNCBhTRNCAl" 
110 MAT PRlNT EJ 
120 HAT E=C•O 
130 PRINT "TRNCA>•TRN<B>" 
l 40 MAT PRINT El 
300 OATA 2.-bJ.s.o.s.-3 • .i:i.2 
JIO OATA e..J.a.9.s • .i:i.11.-2.0 
999 END 
RUN 

TR.•HA•B> 
36 116 

-s 

12 40 -e 

TRN<Bl•TRNCA) 

Rt>< 
NO•B 

6o30255E+12 

DONE 

Problem No. 10 
I 0 PRINT 26t 3• I Ot J"DJf'F'ERENT PLATES" 
20 ENO 
RLN 
ND• ID 

1•75'760E+0'7 011f'EREHT Pl.ATES 

DONE 

Problem No. 12 
S LET T•O 
10 f'OR F'•S TO 0 STEP -1 
15 LET P•! 
20 nm X•S TO s-r+t STEP -I 
30 LET P•P•X 
410 NEXT X 
50 L.E:T T•T+P 
60 PRINT f'",.LAGS"P"SJGNALS" 
70 NEXT F' 
75 PRINT "TOTAL NUMBER OF' SIGNAL.S I S"T 
BO ENO 
Rt>< 
N0.12 

F'l.AGS 120 SIGNALS 
'"LAGS 120 SIGNALS 
F'l.AGS 60 SIGNALS 
F'LAGS 20 SIGNALS 
F'LAGS 5 SIGNALS 

0 F'l.AGS I SIGNALS 
TOTAi. NlR18ER OF' SIGNALS IS 326 

DONE 

Problem No. 14 
10 LET G•l 
20 f'OR XcSO TO 50-25+ l 
30 I.ET G•G•X 
"40 NEXT X 
60 F'0R X•25 TO I STEP - t 
70 LET G•G/X 
SO NEXT X 
90 PRINT G''GUEST 1.ISTS" 
100 ENO 
RU« 
NO.t"4 

6o"4"11695E-26 GUEST 1.ISTS 

DONE 

Problem No. 16 
10 LET N'"I 
20 F'OR X11!4 Tll I STEP -I 
JO I.ET N•N•X 
40 NE:XT X 
<45 LET N•N•2 
50 PRINT N 
60 ENO 
Rt>< 
N0.t6 

lo74357E•l 1 

DONE 

Problem No. 18 
10 I.ET C•I 
20 F'CR X•JO TC 30•"11+1 STEP -I 
JO LET c ... c•X 

80 PRINT ll'N 
90 ENO 
Rt>< 
N0.4\ 

J.8.t'769£-07 

DONE 

Problem No. 6 
10 PRINT Cl/2)tl0 
20 END 
RU< 
NC.6 

9o76562E-04 

DONE 

Problem No. 8 
10 LET P•C•B/S2>•C4'7/Sl>•C46/SO>•C·4/"49> 
20 PRINT P 
30 ENO 
RUN 
N9•8 

6o3B817E-02 

OCNE 

Problem No. 10 
10 PRINT CS/6)tJ•<tl6l 
20 PRINT CS/6)t9•<116> 
50 ENO 
RUN 
No.10 

9·6"11506E-02 
3·2301 IE-02 

OONE 

Problem No. 12 
l 0 PRINT 1- C 36"41365) '28 
20 ENO 
RUN 
N0.12 

7 ·39399£-02 

DONE 

SEC. 13-4 
Problem No. 4 
10 HAT S•ZERCl14l 
20 PRINT " DEFECTIVE" 
30 PRINT "'1.lGHT OPENE:R BOTH NEITHER" 
"110 F'GR X• I TO 1000 
50 LET L• INTC20•RNOCI)) 
60 LET C•INTC25•RNOCI>> 
70 IF' 1.>0 THEN 120 
80 I.ET S(l.dl•Stl•ll+I 
90 lF' C>O THEN 140 
100 I.ET S{l1?l•S{l12J+I 
105 IF' L>O THEN 1"110 
110 LET Stl13l•S{l•Jl+I 
I 15 GOTO l"40 
120 IF' C•O THEN 90 
130 LET st1~"11l•S{1."4)+l 
1"110 NEXT X 
150 HAT PRINT SJ 
160 ENO 
Rt>< 
Na • .-

OEF'ECTIVE 
LIGHT OPENER BOTH NEITHER 

42 35 J 926 

OBNE 
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Problem No. 6 
LET C•O 

20 F'OR X• t TO 500 
30 LET R•INT<6•RN0(1)+1> 
40 IF' R:1I THtN 100 
SO IF' R•S THEN 100 
60 GOTO 200 
100 LET C•C•I 
200 NEXT X 
2t0 PRINT C"rlVE OR CNt UP" 
220 END 
RUN 
N0.6 

162 F'IVE DR 0NE UP 

DDNE 

Problem No. 8 
10 LET Nl•J 
20 OJH StSOOl 
JO MAT S•ZER 
-'O P'CR :it• I TO 500 
SO LET N•I 
60 LE.T R•INTC6•RN0<1>•1> 
70 IF' A• I THEN 120 
60 LET SCNJ•SCNl+l 
90 IF' N<o:NI THEN 
100 LET Nl•N 
110 GOTO 140 
120 l.ET N•N• I 
130 GOTO 60 
140 NEXT X 
150 PRINT "ROl.l.S TJI. 01'<£"•"NUHBER OF TIME 
160 roR X•I TO NI 
170 PRINT x.stX} 
180 NEXT X 
190 END 
Rlf' 
NO.a 

ROLLS TIL (IN£ NUMSE:R OF TIMES 
8• 

10 

" 12 
lJ .. 
15 
16 
11 
18 

" 20 
21 
22 
2J 
2• 
25 
26 
21 
28 
29 
JO 
JI 
J2 
JJ ,. 
J5 

DONE 

62 
60 
37 
35 
39 

" 2J 
17 .. 
16 
15 
II 
1 
5 
5 
1 

Problem No. 10 
10 OJM S[l. Ill 
1 S HAT S•ZER 
20 F'DR X• 1 TD 500 
25 LET C•O 
JO F'OR R•~ TD JO 
40 LET Rl•INT<6•RNOCl>+ll 
SO JP' Rl"'i THEN 100 
60 LET C•C+I 
100 NEXT A 
110 I.ET S[l,C•ll•SCl•C•ll•1 
,JO NEXT X 
140 PRINT "NCNE CHE TWO THREE"J 
1 SO PRINT " F"OUR F'JVE SIX SEVEN"J 
160 PRINT " EIGHT NINE TEN" 
110 MAT PRINT SJ 
160 ENO 
RUH 
ND.JO 

N0NE ONE TWO THREE F'6UR nve: SIX SEVEN EIGHT NINE TEN 
160 t SJ 69 32 6 O 0 O 0 O 

DONE 

SEC. 13-5 

Problem No. 2 
5 PRINT "BNES PROBABll.ITY .. •"TOTAl." 
1 l.ET T•O 
10 FOR R•IO TO 0 STEP -f 

15 \.ET C•I 
20 FOR X•IO TO 10-R•l STEP -t 
30 l.ET C•C•X/(10-X•l) 
40 NEXT X 
SO LET P•C•Cl/6>tR•t5/6)•CIO-R> 
55 LET T•T•P 
60 PRINT RJP.T 
65 NEXT R 
70 ENO 
RLW 
N{lo2 

ONE:S PROBABILITY 
10 l•653B2E-OB 
9 8o26906E-07 

OCNE 

I •86054E:-OS 

2046072£-04 
2· 17063£-03 
i. 30236£-02 
5-426S9E-02 
·155045 
.29071 
0323011 
• 161506 

Problem No. 4 

TOTA.l.. 
I ·65JB2E-oa 
B•43447E-07 
l o94489E:-05 

2o67521E-04 
2•43816£-03 
o0JS462 
6o97279E-02 
·224773 
o5154BJ 
0838495 .. 

10 REM COMB 100 THINGS I AT A Tll'IE•JOO 
20 LET P•IOO•oOOltlOo999t99 
JO PRINT P 
40 ENO 
RlJf 

9005693£-02 

DONE 

Problem No. 6 
10 LET P•<J••OOl•0•·999rl00 
20 PRINT t-P 
JO END 
RUN 

9o52127E-02 

DONE 

Problem No. 8 
5 PRINT "ONES PRD0A01L1TY" 
10 l.ET N•6 
20 F'OR R•O TO 6 
JO l.ET C:I 
SO FOR X"N TO N-R• I STEP - j 

60 LET C•C•X 
70 NEXT X 
90 FOR XsR TC I STEP - I 
1 00 LET C•Cl'X 
110 NEXT X 
120 PRINT RJCa(S/6)r(N-RU(l/6ltR 
130 NE1'T R 
ISO ENO 
RUN 
No.a 

ONES PROBAB 1 l. J TY 
0 .J34B98 
I •401878 
2 ·200939 

DONE 

s. 35837E-02 
fl·037SSE-OJ 
6o4J004E-04 
2ol4JJ5E•OS 

Problem No. 10 
5 LET T•O 
10 F0R R"6 T0 10 
15 LET CE! 
20 F0R X•IO TO IO•R•l STEP ~J 

JO LET C:oCo)(/'(10-X•I) 
40 NEXT X 
SO l.ET P•C•<ll2l•ROCl/2)f(IO~R> 
60 LET T•T+P 
65 NEXT R 
68 PRWT T 
10 ENO 
RUH 
NllolO 

o3769SJ 

Problem No. 12 
5 PRINT "Fl.JPS PROBABILITY" 
10 l.ET P•I 
20 FOR R"I TC 10 
30 LET P=P•<l/2) 
40 PRl!lT RIP 
SO NEXT R 
60 ENO 
RUN 
NOo 12 

FL.JPS PRCBABILITY 

' ,5 
2 .25 

.J25 

.0625 
0 03125 
.015625 
1.a12soE-OJ 
3·9062SE:-03 

q lo95312E•03 
10 '1076562£•04 

DONE 



Index 





Index 
ABS (Y) function, 47 
Addition 

matrix, 186 
modular, 67 

Algorithm, Euclidean, 91-92 
Argument, definition of, 47 
APPEND N statement, 118 
Arithmetic, modular; see Modular arith­

metic 
Arithmetic operators, definition of, 4 
Arrays, 78-79, 84 

DIM (two-dimensional), 85, 86, 89 
dimensioning, 85-86 
.tvIAT instructions in, 176 
structure of, 79 

Artificial data, 20 
ASCII, 102, 115, 116 
Assignment operator, 10 
Assignment statement, 10 
ATN (X) function, 136 
Axis of symmetry, 123, 124 

Base-2, 93, 94 
Binary files, 118 
Binomial experiments, 212 
Binomial theorem, 212 
Binomial trials, 210-213 
Birthday problem, 205 
Block diagramming; see Flowcharting 

Circular functions, 132, 133 
CLE; sec SCR 
Coefficient matrix, 192 
Column vector, definition of, 179 
Combinations, 200 
Comma, use of, 2, 3, 101 
Comma delimiter, 10-11 
Complex numbers 

addition of, 148 
de Moivre's theorem, 152 
division of, 148 
multiplication of, 148 
polar form, 150, 151 
rectangular form, 147, 149 
roots of, 152 
subtraction of, 148 

Complex zeros, 168-175 
Compound fraction, decimal value for, 

6 

Compound interest, 55 
calculating, 32 

Computer list, 35-36, 40-"15 
dimensioning, 66 

Computer functions 
ABS(Y), 47 
ATN(X), 136 
DEF FNA(X), 57, 58, 61 
INT(X), 47, 48, 51 
RND(X), 62-63 
SGN(N), 47 
SQR(Y), 47 
trigonometric, 133, 136 

C0N, 187 
Conditional transfer, 18, 19 
Congruence conditions, 139 
Conversions 

base-10 to base-2, 93-96 
degrees to radians, 133 
dimensions, 50-51 
inches to feet and inches, 51, 54 

Coordinate systems, 128 
polar, 144, 150, 151 
rectangular, 132, 138, 143, 147 

C0S(X) function, 133 
Cosines, Law of, 139-142 
CREATE command, 110 

Data files, 109-121 
access, 115 
ASCII, 116-118 
binary, 118 
data storage, 115 
General Electric, 11.'5 
Hewlett-Packard, 110-115 
random access, 112, 118-120 

Data processing. 2 
arrays, 78 · 
questionnaires, 85 
tabulation, 73-77 

DATA statement, 3-4, 101, 116 
Debugging, 218 
Decision-making, 14 
DEF, 57, 58 
DEG(X), 133 
Degrees, conversion to radians, 133 
Delimiter, 73 

comma, 10-11 
semicolon, 10-11 

265 
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De Moivre's theorem, 152 
Depressed polynomial, definition of, 169 
Descartes' Rule of Signs, 173, 175 
Dimension conversions, 50-51 
Dimensioning 

arrays, 85-86 
lists, 66 

DIM statement, 66, 103 
two-dimensional, 85, 86, 89 

Division 
of polynomials, 156-158, 159 
synthetic, 158 

Dummy argument, definition of, 62 
Dummy data; see Artificial data 

E-format, 8-9 
END statement, 2, 12 
Enumeration 

combinations, 200 
factorial, 198 
partitioning, 202 
permutations, 198-199, 200, 202 
Principle of, 197-198 

Equality, matrix, 187, 190 
Equals sign, 10 

in IF-THEN statement, 15 
as relational operator, 15 

Error diagnosis, 218-224 
Euclidean algorithm, 112-113 

greatest common factor, 91 
Event, definition of, 205 
Executive program, 4 
Experiment in probability, definition of, 

197,207 
Exponentiation, symbols used for, 4 

Factorial, 198 
Factoring integers, 48-49 
Factor theorem, 160 
Failure in probability, definition of, 197 
Fibonacci numbers, 3tl, 46 
FILES statement, 110, 117 
Flowcharting, 13-14, 20 
F0R-NEXT statement, 26, 28, 31, 32 
Fractions, reducing, 50-51 
Functions 

circular, 132, 133 
computer, see Computer functions 

G0SUB statement, 41, 45 
G0T0 statement, 3, 12, 18 

Greatest common factor, 51, 54, 91 

Identity matrix, 187 
IDN, 187 
IF END statement, 111 
IF-THEN statement, 15, 18-19 
IMAGE statement, 227 
Initializing, 9-10 
INPUT statement, 166 
Integers 

computing greatest, 47 
factoring, 48-49 

Integral zeroes of polynomials, 159-163 
INT(X) function, 47, 48, 51 
INV( ) statement, 191-192 

Law of Cosines, 139-142 
Law of Sines, 138-139, 141, 142 
LEN( ) function, 103 
LET statement, 5-6, 11, 56 

as assignment statement, 10 
Lists; see Computer list 
Location principle, 163 
Logical end, definition of, 69 
Log-on; see Sign-on 
Loops,24-25,31-34 

F0R-NEXT, 26, 28 
machine-made, 26, 28-30 
nested, 32 

Machine-made loops, 26, 28-30 
MAT instructions, 176 
MAT READ, 178-179 
MAT PRINT, 177, 178, 179 
Matrix, 179; see also Arrays 

coefficient, 192 
creating zero matrix (ZER), 187 
filling locations with 1 (C0N), 187 
forming identity matrix (IDN), 187 
identity, 187 
inverse of, 190-191 
transpose of, 195 

Matrix addition, 186 
Matrix algebra, 185-188 
Matrix equality, 187, 190 
Matrix inverse, 190, 191 

difference from transpose, 195 
Matnx multiplication, H>5-H>o 

scalar, 187 
Matrix subtraction, 186 
Maximum, 124 



Minimum, 124 
Modular arithmetic, 67 

addition, 70 
multiplication, 70 

Multiplication 
matrix, 185-186 
modular, 70 
of polynomials, 155 
scalar, 184 

Multiplication symbol, use of, 4 
Mutually exclusive events, 211, 212 

NAME command, 16 
Nested loops, 32 
Nomeal zeros, 169 
Numerical order, 40-41 

OPEN command, 110 
Operands, definition of, 4 
Operators 

arithmetic, 4 
assignment, 10 
relational, 15, 19, 20 

Ordering routine, 65 
Outcome, definition of, 197 

Papertape,215 
Parabola 

definition of, 123 
plotting, 125-131 

Parentheses, 7-8 
Partioning, 202 
Pascal's Triangle, 213 
Permutations, 198-199, 200, 202 
Polar axis, definition of, 144 
Polar coordinate system, 151 

complex numbers, 150 
polar axis, 144 
pole, 144 

Pole, definition of, 144 
Polynomials 

abbreviation of, 159 
complex zeros, 168-175 
definition of, 154 
depressed, 169 
Descartes' Rule of Signs, 173, 175 
division of, 156-158, 159 
Factor theorem, 160 
integral zeroes of, 159-163 
Location Principle, 165 

multiplication of, 155 
polynomial function, 160 
quotient, 173 
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real zeros, 163, 165-167 
Remainder theorem, 159 
second-degree, 168 
synthetic division, 158 
variation in sequence, 173 

Predefined process, 41 
Prime numbers, 48-49 
Principle of Enumeration, 197-198 
PRINT statement, 1, 2, 101 
PRINT USING function, 61, 227 
Probability 

binomial trials, 210-213 
"birthday problem," 205 
definition of, 197, 204 
event, definition of, 205 
experiment, definition of, 197 
failure, definition of, 197 
independence, 205 
outcome, definition of, 197 
success, definition of, 197 

Program, definition of, 1 
executive, 4 

Program defined functions, 55-60 
Pseudo random number generator, def­

inition of, 62 
Pythagorean theorem, 132 

Quadratic formula, 122, 168 
Quadratic function 

definition of, 122 
graph of, 123-124 
quadratic formula, 122, 168 
zeros of, 122-123 

Questionnaire, 77, 85 
Quotient polynomial, 157 

storing of, 173 

Radians, definition of, 132, 133 
RAD(X) function, 133 
Random access, 115 
Random access files, 112, 118-120 
Random number generator, 62--71, 206-

207 
dummy argument, 62 
pseudo random number generator, 62 
RND(X), 62-63 

READ statement, 3-4 
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READ #N statement, 117 
Real zeros, 163, 165-167 
Records, 118 
Rectangular coordinate system, 132, 

138, 143 
complex numbers, 147, 149 

Relational operators 
~quals sign as;, 15 
greater than, 19 

"greater than or equal to," 20 
"less than," 19 
"less than or equal," 20 
"not equal to," 20 

REM statement, 13, 16-17 
Remainder, 51, 91 
Remainder theorem, 159 
Remote terminal, definition of, 1 
Replacement operator; see Assignment 

operator 
REST0RE #N statement, 118, 119 
RETURN statement, 41, 44-45 
Right triangles, 133, 135 

computing angles, 136 
RND(X) function, 62-63 
Roots, complex numbers, 152 
Rounding off, 57 
Routine, ordering, 65 
Row vector, definition of, 179 
RUN command, 4, 5 

Scalar multiplication, 187 
Scientific notation, 8-9 
SCR command, 4-5 
SCRATCH #N statement, 117, 118 
Selections, 200 
Semicolon delimiter, 10-11 
Sequential access, 115 
SETW statement, 119 
SGN(N) function, 47 
Sign-on, 4 
Simulation, random 

random number generator, 206-207 
Simultaneous linear equations 

printing results, 194-195 
solving, 192-193 

Sines, Law of, 138-139, 141, 142 
nTlt. T /'\T\ ( • • '1 f"\f"\ 
u11~\A..J 1u11cuu11, 1-•JV 

Spacing, 58-59 
comma, 10, 11 
semicolon, 10, 11, 96 

SQR(Y) function, 47 

Statements 
DATA, 3-4 
DEF, 57, 58 
DIM, 66, 85, 86 
END, 2, 11 
F0R-NEXT, 26, 31, 32 
G0SUB, 41, 45 
G0T0, 3, 11, 18 
IF-THEN, 15, 18-19 
INPUT, 166 
LET, 5-6, 10, 11, 56 
READ, 3-4 
REM, 13, 16-17 
REST0RE, 108, 110 
RETURN, 41, 44-45 
ST0P, 59 

ST0P statement, 59 
Strings, 101-109 
String array scheme, 106-108 
String variable, 101, 103 
Subroutine, 41, 45 
Subscripts, 35, 103 
Substring scheme, 103 
Subtraction, matrix, 186 
Success in probability, definition of, 

197 
Sum array, 186 
Symmetry 

axis of, 123 
definition of, 124 

Syntax errors, 220 
Synthetic division, definition of, 158 
System commands, 4-5 

NAME, 16 
RUN,4, 5 
SCR, 4-5 
Sign-on, 4 

T AB(X) function, 225 
Tabulating 

one item, 73-75 
several items, 75 
yes-no answers, 76-77 

TAN(X) function, 133 
Tape, paper, 215 
Tape punch, 215 
Tape reaU.er, 21G 
Transpose, of a matrix, 195 
Transfer 

conditional, 18 
unconditional, 18 



Triangle 
area of, 138 
Law of Cosines, 140-142 
Law of Sines, 138-139 
right triangles, 1.33, 135, 136 

Trigonometric ratios, 133 
Trigonometry 

area of triangle, 138 
circular functions, 1.32 
complement, 135 
congruence conditions, 139 
Law of Cosines, 139-142 
Law of Sines, 138-139, 141, 142 
polar coordinate system, 144, 150, 

151 
Pythagorean theorem, 132 
radians, 132 
rectangular coordinate system, 132, 

138,143 
trigonometric computer functions, 

133, 136 
trigonometric ratios, 133 
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THN( ), 195-196 
Two-dimensional list; see Arrays 

Unconditional transfer, 18 

Variation in number sequence, defini­
tion of, 173 

Vectors 
column, 179 
row, 179 

WHITE #N statement, 117 

ZEH, 187 
Zero subscripts, 155 
Zeros of polynomials 

complex zeros, 168-175 
of function, 159 
integral zeros, 159-163 
nonreal zeros, 169 
real zeros, 16.3, 165-167 





BASIC BASIC: An Introduction to Computer Programming in 
BASIC Language, Second Edition 
James S. Coan 

" . . . an excellent introduction to the use of BASIC through remote 
terminals and time sharing . . . clearly written and well-organized," 
said Computing Reviews about the first edition of this popular 
introductory book. Anyone can learn to write computer programs 
in BASIC using this book. Not only does it describe the essential 
statements of BASIC and use them in sample programs, but this 
new edit ion now includes a chapter on strings and files. 

The author uses over 100 sample programs to illustrate the 
essential techniques of the language and to Integrate BASIC pro­
gramming with mathematics. Each language statement or capabil­
ity is clearly explained at the time that it is first used in a sample 
program. Every section is followed by practice problems. Solutions 
to even-numbered problems appear in the text, the remainder in 
the separate Teacher 's Guide. 

Other Books ot Interest .•• 
ADVANCED BASIC: Applications and Problems 
James S. Coan 

This is the follow-up BASIC text for those who want to extend their 
expertise. It offers advanced techniques and applications, including 
coordinate geometry, area, sequences and series, polynomials, 
graphing, simulations , and games. # 5855-1, paper, # 5856-X, cloth, 
192 pages. 

THE BASIC WORKBOOK: Creative Techniques for Beginning Programmers 
Kenneth E. Schoman, Jr. 

Here is a hands-on approach to learning BASIC and the fundamen­
tals of problem-solving using a computer. Through many exercises, 
readers develop a workable BASIC vocabulary, a feeling for the 
logic and intrigue of programming algorithms, and the self-confid­
ence needed to use a computer in a variety of applications. #5104-2, 
paper. 128 pages. 

GAME PLAYING WITH BASIC 
Donald D. Spencer 

Enjoy the challenge of competition by playing such computer games 
and puzzles as 3-D Tic-Tac-Toe, Nim, Roulette, Black Jack, Magic 
Squares, the 15 Puzzle, Go-Moko, Keno, Morra, Baccarat, and many 
others. The author writes in a nontechnical style and includes the 
rules of each game, how each game works, illustrative flowcharts 
and diagrams, and the output produced by each program. #5109-3, 
paper, 176 pages. 

III 
HAYDEN BOOK COMPANY, INC. 

Rochelle Park, New Jersey 
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