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INPUT PROMPT "A":A
INPUT PROMPT "B":B

INPUT PROMPT "C":C
X1=(-B+SQR(B"2-4*A*C))/ (2*A)
X2=(-B-SQR(B"2-4*A*C))/ (2*A)
PRINT "'X1=";X1

PRINT "'X2=";X2

END
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Ooooooooooooooon]| DEF F(x)=x"3-x"2+1
0000000000020 1000 CBF &1
LET b=0

0D00000000000000f(2)| For x=a TO b step 0.174
0000D000000000000] PRINT x;F(X)
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NEXT X
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000000z=200000000 f/(x)000f (x)0000 ROO
000000000000000000

f(zo+h) — f(zo)

f'(@o) = ; (2.1)
ODo0dddoooodoooddooz=x+h00000O
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DEF F(X)=x"3-x"2+1

DEF g(x)=3*x"2-2*x

INPUT PROMPT "'x=":x

DO WHILE ABS(F(x))>10~(-6)
LET x=x-f(x)/g9(x)

LOOP

PRINT USING "x=##._#HHHIHHE" - X

END



22, 00OOoOobOoOOoOooOo 31

gobboobooboobbooboobobtbodese=-102z=0000
gogbobdooobuoooboooboonouooobooboboboooooo
U0z =-100000000,z=-=-.75487r8 0000 0OOO0OO0O0OO
gobobobobanoooobooooboaboaa

gobobobopoooooooon

DO WHILE ABS(F(x))>10"(-6)
LET x=x-F(x)/g9(x)
LOOP

000D0f(zx)00000D00D10°°0000000000000000
oo0ooooooOoOoobbooooboOLooPOODOOOOODO
010°°0000000000 f(z)=000000000000000

00 23n0 00000 YaOUOODOODOOOOOOO

22 00O0OOOOODOOO

221 0O0O0OO0ODODOO

0000000000 1000000 p0 (1,00)0000000000
gobobobooooobobbobooobpuodb0otobobpbonon
U0 y0O0D0snt 0000000 ¢t00000D0y=sint 000000
gobboooooonoa

P

t gin t o .
™, 180 360

[ ]
L}
—+

U pbddbuddz000costU0DOOOOOO ¢tOO0ODOOOyY =



32 gz20d 000

cost UOODOOODOOOOOOOOOOOO

Ubobb0y=sint 00000000000 o0ogboaoonooon
gboboobooooodobbaooooobbobboobooboooo
gobodobuooooooboaooooo

y=sint0O00o0o0ooooooooobbddsim0=00000000
Oo0oDOOo0o0obODbDoODbODsin30°00000O0O0O00OO30°DOO0O0ODO
000000000000 000D00D00D003000001:2:+/30
gbboobooobooo1l1boodyonoboooon %DDDDDDD

Dsin30°:%DDDDD

V3

DDDDDDDDDDDDDDDDSmGOOZTDDDDDDDDDD

V2

DDDDDsin45°:TDDDDDDDDDDDDDDDDDDDDDDD
o00o0bO0O00000000000000000000000sin90° =1,
sin180° =00sin270°=-1 0000000

t <o+ —=90° —60° —45° -=-30° 0° 30° 60° 45° 90°
; V3 V2 1 1 V2 V3

t 120°  135° 150° 180° 210° 225° 240° 270°

sint | 2 v2 1 0 —% —@ —‘/75 -1

ob 24 y=costJO0O0DOOO0O0ODOOOODODOOODO



22, 00OOoOobOoOOoOooOo 33
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000000 y=sint000 BASICODOOODOODODO BASICOO sin
0000000000000 0000000000000 DEF {(t)=sin t
gogboboboboooobuoooooobooboooon

DEF f(t)=sin(t)

SET WINDOW -4*PI,4*P1,-2,2

DRAW axes

FOR t=-4*PI TO 4*Pl1 STEP 0.01
PLOT LINES: t,f(v);

NEXT t

END

00 0000bO0ob0oO0obe0oO0DOODOOOOOODODOOOON80®
gobobdon ~000000

Ud,ddd y=cost UOUUOOUOOO0O0O0OOy =sint 00000
y=cost UOUOOUOOOOOOOOOO0Oy=cost JOOO0O y =sint
gooooooon g:1.570796---(90°)DDDDDDDDDDDDD
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6.283185--- (360°) I 0 00000000000 DOOOODOOOOOODO
U00y=sint0000 27000000000

v=sin t v=cos t
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A—-B A—-B
sinA—sinB = 2sin 5 OS5, (2.6)
A+ B A—-B
cosA—cosB = —2sin ; sin 5 (2.7)
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goooad

d in(t+ h) —sint
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OA00000000DODOOOOOOODOODOOOOOOODOOOO (2.6)
goooad

h h
sin(t 4+ h) — sint = 2sin 5 cos(t + E)h

sin(t + h) — sint a0 sin & cos(t + %)

h
h 2

gogbobooooaoooo gooaag
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0000y =cost0000f(0)=cos0=1000
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0O 000y" = (—sint) =—cost0000 f"(0)=—cos0=-1000
O 000y =(—cost) =sint0000 f(0)=sin0=0000

O 000y =(sint) =cost00 00O f"0)=cos0=1000
dodooooouobbbbotuubbbby=sintdgggoonon



22, 00OOoOobOoOOoOooOo

ooo
RS I LA o
unts T ta

gogooboaoo

O0!'y=sint000000D00ODO0O¢tO00O00O0O0O0O

37

U0y=sint000oooboobouooboooobooooooan

goboobaoo

DEF f(t)=sin(t)

DEF g(t)=t-t"3/FACT(3)+t"5/FACT(5)-t 7/FACT(7)+t 9/FACT(9)

SET WINDOW -2*PI,2*PI1,-2,2

DRAW axes

FOR t=-2*PI TO 2*Pl STEP 0.01
PLOT LINES: t,f(v);

NEXT t

PLOT LINES

SET LINE COLOR 4

FOR t=-2*PI TO 2*Pl STEP 0.01
PLOT LINES: t,g(t);

NEXT t

END

y=¢0oy y=t—t3/3'000
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y =t—t3/314-t5 /51 —27 /71 +29 /9!
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Y /3t + 7/ 100
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gobodbtd y=sint d0oodoooooooon

U0 25y=cost DOOOO0ODOODODOODODOOODOODODODOODO
gobodgoad

DDDDDDDDDDDDDDDDDDDDDDD$H%DDDDDD
DDDDyzﬁmDDDDDDDDDDtD{%DDDDDDDDDDDD
DEF g(t)=t-t"3/FACT(3)+t"5/FACT(5)-t 7/FACT(7)+t 9/FACT(9)
LET t=P1/15

PRINT g(t)
END

O000000000.2079116908177610 000000000000 BASIC
DDDDDDDDDDDDDDDDDDSin%DDDDDDDDDDDD
ggbodobooooooooobobaobooboanoooon

PRINT sin(P1/15)
END

goo 0.207911690817759 00 0 0O O
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goboobooobooboboboooobobobobooboboaooo
00 y=sint4+cost DUODOOOOOOODOOOO

y=sin t
DEF f(t)=sin(t)+cos(t)
SET WINDOW -4*Pi ,4*Pi,-2,2 ‘
DRAW axes
FOR t=-4*Pi TO 4*Pi STEP 0.01

PLOT LINES: x,f(X); RS A EE N R LRt
NEXT t
END

gobodobouoooooobaobobuooooobboboboobooan
Uoboboddbly =sint+costUUO0UO0O0Oy =sint 00000
gobobobobouaoobooobobobbooboooboboboooooo
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y =sint 4+ sin 2¢ y =sint 4 sin 3t

i

y =sint + sin4¢ y = sint 4 sin 5¢
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Udbboobobooodil y=sint+ sin2t 4 sin 3¢ 4 sin4¢ + sin 5¢
0000DbO00O0DDOOO0oD0O00bO0OD0O00bOObOOoOOon BASICO
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y =sint —sin2t 4+ sindt —sindt +sinbt OO0 O00OOOOOO0OO
oobOobOooOOoooooDobOobOobobOooobooboOoboboooo
oooooboooo

0000y = sin(ait) +sin(agt) (a1, 0000000) 0000000
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DEF f(t)=sin(al*t)+sin(a2*t)

LET al=1

LET a2=1.1

SET WINDOW -20*Pi,20*Pi,-4,4

DRAW axes

FOR t=-20*Pi TO 20*Pi STEP 0.0
PLOT LINES: x,f(X);

NEXT t

END

0000000000000y =sin(ait) + sin(agt) 00

y = 2cos <a1 _ a2t> sin <a1 i a2t>
2 2

gobdbdobooobol e;0e 0000000000 O0cosOOOOONO

0000O0sin00000000000000 2cos (95%2¢) O sin (94592¢)
000000000000000000000000000000000
0000000000
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godg
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= — | sin
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Dy=100000000000000000000000000000
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0000000000000000000000000000
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COStDDDDDtantDDDDDDDDDD tdogoooooboobaoa
Ub0y=tant 0000000000000 000y=tant 00000t
0 -—-7n/20 #/20000 cost0 0000000 ODOODOOOODOOOOO
oboboobobooboboobobobobobobobobobboob
O BASICOOOOOOOODOOOOOODOObOOOODO



44 gz20d 000

SET WINDOW -2*Pi,2*Pi,-4,4

DRAW axes ;

FOR t=-2*Pi TO 2*Pi STEP 0.01
WHEN EXCEPTION IN

PLOT LINES: t,tan(t); '

USE

PLOT LINES

END WHEN !

NEXT t
END

gogbooobooooboooooon

”\
WHEN EXCEPTION IN
PLOT LINES: t,tan(t);
USE
PLOT LINES
END WHEN
J

o00obO0DOO0DbO0OO0O0obOU0oO0DbOobOUODbDforO tOO0DbD OODO
00000 PLOT LINES: ttan(t) 000 00000000000 0O0O0O
000000000 0O0O0bOo0obDOoOobOOoOobOOn PLOT LINES:
t,tan(t) O WHEN EXCEPTION IN O USE 00O OOOOOOOODO
OO0O0C0OO0O0O0OD0USEDODO ENDWHENOODOOODOOOODOOOD
goboagooon

0028 y=sin;y 00000000000
0029 y=gsing 00000000000

0000000000000 00000D00002z = cos(nt), y =
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sin(mt) 000000000000 00000000D0DOOODOOO0ODO
00 00000o0ob oo oooooooooooooon
t0000000000xz =cos(nt), y=sin(mt) 00000000000
O0o0o0o0o0oddobdlxz=cost,y=sint 10O000OOO0OONO
gooooooooooooooooonooooooooooooog
goooooooooooooogoooooooooooooooo
200 0000000000000 oooooooonoooog
goooooooooooobooooooooooooooon
0000000 BASICOOOOOOOOOOODODO0DOOOnO mOODO
gooooooobobooooooooooboboboooooooobooooo
00000000000 000O0O0O00O0O0OOODOO0O0 n/mOO
goooooooooooooooooooodooooooguooooo
ooboooooodoooodboododioddez = cosdt, y = sinbt
goooooooooooooodiddz=cosdtld y=sinotddgggng
gooooooooooooooooooooooooooooooao
goooooooooooooooon
' Jo0oogoga
LET n=3
LET m=5
SET WINDOW -2,2,-2,2
DRAW axes
FOR t=0 TO 2*Pi step 0.01
PLOT LINES: cos(n*t),sin(m*t);

NEXT t
END
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T =cos3t, y =sinbt r =cosdt, y=sinTt
7 7

WX i

T = cos 3t, y:sin\/gt T = cos 3t, y:sinﬁt
7 7
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00 210 00100000000 p00000D00000 0000
gboboobabooooobobobouoboobabpuoobobon
oobbooboobobooboobowboooobobooooobodp
ggbooobooagoo
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23 UU00O0O0ODO0OD0ODU0ODUODUODODUOUDODODODODOODOO
O

231 0O0O0OODOO

000000000000000000000000000000000
000 y=220 (0,000 (1,1)00000000000000000
00000000

00 000000000000000000000000000000
00000000000000000000000000000

/01 V14 4x?dx (2.8)

gobobdooobuoooboooboonouoooboobobobooooo
oooO0o0oobOoOoobooOoboOoOo BSIcOOoOooOoooobobboboOoDbo
gogbobobboanoboooboboobadao
gogbodbouooooooboobuobooobbaonoobooobooan
gobbooboobobbuooooooboobooooboaoooo

HEF AR THAT, HERORIEHRD
HOTT.

000z0000.0100000 (0,000 (0.01,0.01) 00000000
000000000000000000000000O04/0.012+ (0.012 —0)2
00000000000000000 LOODD000000 (0.01,0.012) 0
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(0.02,0.022) 00000000000 /0.012 + (0.022—0.012)20000
0000000LO00000000000000000000000 L0
00000000 (0.02,0.022)0 (0.03,0.032) 0000000000000
0000000000012+ (0.032-0.0222000000 LOODOOO
000000000000000000L00000000000 (1,12)
000000000000000000000RD 0000000000
00000000 VR2Z+ (f(z) — flz—h)20000000000000
0000000000000000000000000

000000o00ooo0oooooooo0 y=20(0,0000 (1,1)00
gobodbuogooooobbaonobooboboobaoobooo

' J000oooooon

DEF f(x)=x

LET L=0

LET h=0.01

FOR x=0 to 1 step h
LET dL=sqr(h"2+(f(x)-f(x-h))"2)
IF x=0 THEN LET dL=0
LET L=dL+L

NEXT x

PRINT L

END

000000000000 +2000000000000000000
000 1.41421356237307 000000 O

000000 y=220(0,0000 (1,1)000000000000000
00000000 DEFOO DEF f(x)=x2 0000000000000
0 1.47893540397425 0 0 0 O
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232 0D0O0OODOO

D0000y=2202=0y=02=100000000000000
0D00000000000000000000000000000000
0D00000z=00072=10000000000000000000

goooooood
1 371!
2 T 1
d: _ = —
Alrx l3h 3

gbobobooobobobaooooobobouoboobobdily =

goooogo

2?02z=0y=02z=100000000000000000000000
0D00000000000000000000000000000000
00000000 00000000000000000m

R CEAEERDT

EfEE ROET. ;7

00020000.010000000 (0,00000 (0.01,0)0000000
(0.01,0)000 (0.01,0.012)000000000000000000000
00000.01x0.01200000000 000000000 (0.01,0)0
00 (0.02,000000000 (0.02,0)000 (0.02,0.022) 0000000
0000000000000000000.01x0.0220000000850
00000000000000000000000 SO000000000
(0.02,0)000 (0.03,00 0000000 (0.03,0)000 (0.03,0.032) 0 O



50 gz20d 000

000000000000000000000000.01x0.03200000
0SO000000000000000000000000 S000000
00000 (1,12)0000000000000000 A0 2000000
0000000000000 hx f(zx)000000000000O00O0
ooo

' 00D0O000bOoooo

DEF f(x)=x"2

LET S=0

LET h=0.001

FOR x=0 to 1 step t
LET dS=h*f(h)
IF x=0 THEN LET dS=0
LET S=dS+S

NEXT x

PRINT S

END

000000.3338335 0000000000 hOooo 01500000
gbboobuboooboobdaibibono.d333338333321320 000000
1
gooad g-D gogboaoooogo

233 0OO0OOOOO

O0y=f(zx)D2z=e00 2x=000000000000000000

good
b
/a f(x)dx

00000000000dr00000000000000 hOOO00
000000 f(z)de 00000000000000 h«f(x) 000000
00 [°f(z)de0 20 «00 b000000 f(z)de 0000000000
000000000 /0000 SUMO SO000000000000000
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gobobouooooobobooboboobouooobooooooon
00000000000y =22000002=-100z=0000000
gobobooooboobbobobob —0.24950025 00000000

DEF f(x)=x"3

LET S=0

LET t=0.001

FOR x=-1 to O step t
LET dS=t*f(x)
IF x=-1 THEN LET dS=0
LET S=dS+S

NEXT X

PRINT S

END

00000000000000000000000000000000
00000 [f(z)dz 0000000 y=f(z) 000000000000

d
000000000000000000000y=230000 d—y:3x2
T

DDDD]ﬂm:%ﬁ+cDDDDDDDDDcDDDDDDDDDDD
000000000000000y=c000000000000000
000000000000000000000000000000000
0000000000000000000000000000000000
000 [ f(z)de = F(z)+c0000000F(z)0 f(z) 0000000
DDDD%ﬁmaﬁmmmmmmmm

DDDDD/mﬂ@MDDDDDDDDDDDﬂ@DDDDDF@ﬂﬂ]
DDDDDDDEDDDDF@ﬂhﬂhﬂbDDDDDDDDDFWEF@
DDDDF@HM]ﬂ@DDDDDDDDDDDDDDDDD/%@Mm
0000000000000 ’

b
/a f(@)dz = F(b) - F(a)

godg
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00000000000000000000000000000000
O0y=f(z)Dy=00z=0az=0b0000000000000000
0000000000000 0000000000000@e$0000
000)00000000000000000000000000000
000000000000000000000000000000000
000000000000o0o0

0000000000 y=f(x)02z=e00b00000 LOOOO
godoodoooooooooouooooooooooooooon
000000 sqr(h2+(f(x)-f(x-h))A2) O O dz = hO dy = f(x) — f(x — h)
DDDDD\/WDDDDDDDDDDDDDDDDDDDDDDD
000000 z=e00 x=00000000000000000000
godoooooooooooooooooooooogoon

L= /\fﬁiaf—/\M+

soboouoooboboaoooo d—Dy—f( r)0000000y =220

dy

gboboobooon d—zQxDDDszODD x=10000000(2.8)
T

gogbooooogo

1
oo 211 DDD/:c7d:cDDDDDDDDDDDDDDDDDDDDD
0

gobodobodanboaad

00212 y=2"02z=000z=1000000000000000
gogbodobuooooooboooooobooboboo
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234 0O0O0OO0ODODOO

gobodboooooooboobuoobooobbobobooooan
gobobdoboboboooobooboobooboobobaonoooooo
oboboboboooboooooobooboobobobobooob
goodboobuoooboooboonoobooboobbono

ff z(e>b)0000000000O0O0O0O0O [a,b02n 00000
b rO0000D0000DOO

b—a

h= 2n

00000000f = f(x), fie1 = f(zi—h), fin = f(z;+h) 000000
0000y=A(z—z;)-2+B(z—x;)+ £ 000200000000000

02000000 y= f(z) O, (w1, fi-1), (x4, fi), (xey1, fix1) OOODO

000000 A,BOODODOOf; 1 = Ah2—Bh+vi, fir1 = AR?+Bh+y;
ooooo

1

1
A= 2—h2(yi—1 —2y; +yi+1), B= Qh(ylﬂ Yi-1)

googg y:f(:c)DDD 20000000000
Ti+1 h
/ fx)dx =~ —(fi-1 +4fi + fi+1)
zi 1 3
gooodoodooogooonooognogoonoogboonogogboogoo

gogbobooooobobaoooo
gogobooaoooo

b
/ f(!E)d %f0+42f2z 1+22f2z f2n

goboobooboooooobbobboobobobbdabboooan
gogbobobobooboboooboooobooboooooobon
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' J000oooooooooo
DEF F(x)=x"7

LET a=0 'o00o
LET Db=1 'o00o
LET n=10 rooo

LET h=(b-2)/(2*n)
FOR 1=1 to 2*n

gz20d 000

' 0000b0obo

LET x=a+i*h
IF MOD(i,2)=1 THEN ' O0OOOOOO
LET f1=F1+F(x)
ELSE
LET f2=f2+f(x)0 ! 0OOOODODO
END IF
NEXT I
LET S=(h/3)*(f(a)+4*f1+2*F2-T(b))
PRINT S ' J0000on
END

1
/x%xDDDDDDDDDDDD
0

D0000000000000000
1
DDDDD/xwx:uszam5D
0
000D00000000000000

gbooooon

2n 00 | 0000
10 0.125115
20 0.125007265625
30 0.12500143804298
40 0.125000455322266
50 0.12500018656
60 0.125000089984856
70 0.1250000485767
80 0.125000028476715
90 0.125000017778705
100 0.125000011665

00 213 0000000000000 000O00DO0O00OOOO0ODOD

goboobuooobobonoboooboboboboooboboboooo

0.5 2

1 x
od— ez dz0000000O00ODO0OODOOOODOODOOODOO

21 Jo
oooooo
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oobboooooboooabobebbbooobddte =2.718281828 - - -

oo0OOoO0bbOOo0o0ooO0o0obOoOoooOoobooboooo BASICOOO
EXpOOOO0OOO0OO0ODOO0ODOOO0OOD. e000ODL0~0D0ODODOODO
gogboboobouboooboobobbuoonoooooobooboooooo
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(l%—h)%
Or00000000D00O0000DOOO0OODOOOOODe*O0ODOO
bbb esdb000ooooooooooobooobm

24 00O0O0OOOODOO

241 0O0O0O0ODOODODOOOOOOOODO

DDDDDDD%DDDDDDDDDDDDDDDDDDDDDDD
gbobbdoobuoooboooboonouooobooboboboobooooo
ggbodbooooooobooboobooboboobobaonoobooooo
O000O0O00000ooooobDooOoOo BASICODODODOOOOOOO
goboboboboaoooobobobbooboooobobobooooo
gobobdoboboobooooboobuooboobobooobooboooo

d
d—y:yDDDDDsz,yleDDDDDDDDDDDDDDDD
T

0D00000000000000000000000000000000
0D000000000000000000000000¢t-1=0000
t=10000y=e000000000000000
00000000000000000000000 Ay=yAz 00O
000000000 Az000000000000000 2000000
D00000000Ay=yAz0000000000000y00000
000002000000y 00000000000000000000
00000000000 (20,90) 0002000 Az0000 yO000 Ay



56 gz20d 000

oopoooooO00 (r,yy)0DODDODDOODOOOOOOOOODOOOOOOO
ggbodobuooooooon

0000000000002z =0,y=10000000000Az=0.10

00000000000Ay=0100000z=0.1,y=1.10000000
00 Ay=yAz=11x01=0110000z=0.2y=11+0.11=1.21
0000000000 Ay =yAz =121x0.1=0.1210000z = 0.3,y =
121+0.121=1.331000000000000000000000000
00000000000000000000000000000

| JO00000O0dy=ydx O0OO
LET x=0 ' OOO
LET y=1 ' [0O0O0O
LET dx=0.1 1! x0O0O0O
SET WINDOW -1,10,-1,10
DRAW axes
LET a=x+dx
PLOT LINES: Xx,y;
' J000ooooooon
FOR x=a to 10 step dxO O
LET dy=y*dx
LET y=y+dy
PLOT LINES: Xx,Y;
NEXT X
PLOT LINES
SET LINE COLOR 4
' d000oooooon
DEF F(x)=exp(x)
FOR x=a to 10 step dx
PLOT LINES: x,F(X);
NEXT X
END
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z0000o0100000 ztO00gngoo1toonbnoa

ub 214 000b0oo0ooooboobobboooooboobobooob
ooboboobobooboobobobobobobobobobobooob
r=0,y=0200000000000000000000000000
ggoooobooan

ég:y—f
dx

242 00O0O0ODOODOOODOOOOOOOODO

d2
2000000000 22 = 20:0000¢t=0,2=1,2/=0000

2
DDDDDDDDDDDDdtDDDDDDDDDDDDDDDDDDDDD
gobobobaoooobooobbobboboboobooboong =0
0000000000000000 2"0000000002z000000
d-20z000000000000000000000O00000O00O0
gogboboobobooobooooboonoobooo. goooboooooo
gogboboobobuooobooooboonobo. oobooboobooooo
goboboboboaoooobobobbooboooobobobooooo
gobobobobooboboooboobuoonoooboboobobaonoooooo

gogbobooooooooobn.
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000000000000z =cos2/5t00000000000000

goboobuooobodboooooooboobooooboboboooo

DDDDDDDDDDDDDDDDDDDZ—fzz,%:—20:6DDDDD
gobobooboobobobobooboboboboboboboboo

gog

1 J000000x”’=-20x OO0
LET =0 ' 0O0O0O
LET x=1 ' 000
LET x1=0 lyl=dy/dt
LET dt=0.001 ' tOODO
SET WINDOW -1,10,-2,2
DRAW axes
LET a=t+dt
PLOT LINES: t,Xx;
1 000o0oad
FOR t=a to 10 step dt
LET dx=z*dt
LET dz=(-20*x)*dt
LET x=x+dx
LET z=z+dz
PLOT LINES: t,Xx;
NEXT t
END

tudgoo 0.001

MANAAN
WYV

&2 d
ooooooo 22 - 20— nooot=02z=1,2=0000
a2 dt )
X

gogboboouoooobooonoboooooon —EDDDDDDD
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goooboboobooobobobuoobooboobobooo 00000
gobobobobouaobooobobobboobooobooaonoooooo
gobobobobouaobooobobobbobouoooboobobobooooo
gogbobooooboaoooo
gobodboooooooboobuoobooobbobobooooan

dzr dz

DDDDDDD;zz, E:—QOx—zDDDDDDDDDDDDDD

gogbbobotgobgaooiuoooboobuoooooobobono

7

LA Aceen
VY

gobodobouooooooboobuooooobboboobooooan
gboboboboobobobooboobuoooobooboobogoo

V79 1 V79
000000000000 o = e ¥?(cos t+ sin tyooo
2 V79 2
V79 1 V79
O0eY?20000000000000cos t+ sin tOogdg
2 V79 2

gobobdobobuouoooboooboonouoooboobobobobooooo
0000000000 0e Y200000000000000000000
000D00000000000000000000 z=e%200000
gobobooobooonoa

ub 215 00000bo0obobobob Irooooboooobn

d?I dl
43— 441 =0
dt2 + dt +
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ooo0t=0,I=0,I'=00000000

243 00O0OO0ODOOOODODODOO

00000000000000000000000000000000
000000000000000000000000000000000
4000000000000000000004000000000000
0000000000000000400000000000000000
000000000000004000000000000000000
oDoooo

DDDDDDDDDD%%:ﬂ@wDDDDDDDDDD(mwwDD
02000 Az0000y000 Ay00O00O0000 (z1,51)000
0000000000000000000000000AyO0O000000
DOooooooo

A
Ay:%(k1+2*k2+2*k3+k4).

gooao

k1= f(zi,y)

ko= f fﬁi+%,yi+%k1

ks = f(zi+ 55 yi + &%k

ky = f(z; + Az,y; + Axks)
gog

ggboooboobooobooobboonooobooooblibooooo

goaao
dy _
de

gbobooooooboobboooobbouoooobooooo y:el”z/2

zy (x=0,y=1)

gogbodoooooobobobbaoboobobn
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ldy/dx=x*y 00 0000000000000 OO0DOO0OO00
DEF f(X,y)=x*y
LET x1=0 ! 00O
LET yl1=1 ! 00O
LET dx=0.1 ! xO OO
LET a=x+dx
LET x=x1
LET y=yl
LET oy=y
PRINT USING "##_# #t_ tHHHEHHEE i HHEHEHHE $HE HEHERE . X, Y,Y,Y
PLOT LINES : X,Y;
FOR x=0 to 2 step dx
' J0doooon
LET Kk1=F(x,y)
LET k2=F(x+dx/2,y+dx*k1/2)
LET k3=F(x+dx/2,y+dx*k2/2)
LET k4=F(x+dx,y+dx*k3)
LET dy=dx*(kl1+2*k2+2*k3+k4)/6
LET y=y+dy
nmmoooa
LET ody=F(x+dx,oy)*dx
LET oy=oy+ody
PRINT USING "##._# ##_#H# ## ##H #H #H#" - x+dX, oy, Y, exp((x+dx)"2/2)
NEXT X
END

gboboboboobobaonoooboobaobboboooobaoooo
gobobdobobobobooboobuoonoooooobobaonoobooooo
gobooobobaobbodao
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T 00000000 |00000000000 | /200
0.0 | 1.00000000 1.00000000 1.00000000
0.1 | 1.01000000 1.00501252 1.00501252
0.2 | 1.03020000 1.02020134 1.02020134
0.3 | 1.06110600 1.04602786 1.04602786
0.4 | 1.10355024 1.08328706 1.08328707
0.5 | 1.15872775 1.13314845 1.13314845
0.6 | 1.22825142 1.19721735 1.19721736
0.7 ] 1.31422902 1.27762128 1.27762131
0.8 | 1.41936734 1.37712769 1.37712776
0.9 | 1.54711040 1.49930236 1.49930250
1.0 | 1.70182144 1.64872101 1.64872127
0ob 216 00OOOO —:—20x—%DDDD t=0,z=12"=00

gogboobouoooooonoaa
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gbbobbaooboogobobbobouoooboobooonoooo
ggbodobuooooooboonooooon

1. 000000000000 oODO0O000oODOOUOLOOoO/OOooO
000000000 /00000OD0D0000oOo

2. 000000000DOO0OO0OO000DO0D0DO0D0DUODODODOOOODODODO/O
0000000000 /oo0ooDOo00OoUoooo

3. 000000000O0DOOOO0O000/O00bODODODOO0OOOo
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25 00000000

251 00000000 OOCOOOO0

0000000000000000000

0000 BASICOOOOOOOOOOOO
00000000000000000000 o
P,QDOO0000O PO QOOOOOOOO
00000000000000000000
000000000000000000PO b
QODO000000000000000000
00000000000000000000
00000000000000000000
00000000 PO QOOOOOOO0O
0D000000000000000000

' J0d00oooooooooooo
option angle degrees
SET WINDOW -4,4,-4,4

IDRAW axes
LET a=30000000000 'Ooogad
LET wv=2 dooogrroooo l1ooooooQuooon
FOR t=0 TO 360 dooogomgagnooono
PLOT LINES: a*cos(t),a*sin(t);
NEXT t
PLOT LINES
FOR t=0 TO 360 step 2.5 OO!WPO QUDODOOOODODO90OOO
oo

PLOT LINES:a*cos(t),a*sin(t);a*cos(90+v*t),a*sin(90+v*t)
for i=1 to 105000 O0O'ODOO0OO0ODOOODOOOOOO
next i

NEXT t

END
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gbbobbooboobvobuooouoooooobooobooooo
goboagoon

v=4000 v=5000

gogodbooboboobooboboooooooooooobobooooboooo
v-10000000000000o0oobaaooo %DDDDDDD
goboobuooobodbooooooobooboooobobbooooo
goboobuooobodoboooooobaobobooobobboooo
goboboboooobdv=2000000000000000b4a00
gbbooboobobobbaoooobboboooboobooooo
O0010POOO0(OOOOOO)00O0OOOODOOOOOO

ooooOobboob 20 PORUODOCOODOOOODOODOOODO PQ
gobogbuooobodobooooooboboboooboboboooo
gbbobuoboooboobboboooobobbooooboobanbo
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' J0d00oooooooooooo
option angle degrees
SET WINDOW -10,10,-10,10
IDRAW axes
LET a=3
LET v=2
I SET AREA COLOR 9
I PAINT 0,0
I SET LINE COLOR 4
FOR t=0 TO 360
PLOT LINES: a*cos(t),a*sin(t);
NEXT t
PLOT LINES
I SET AREA COLOR 0O
I PAINT 0,0
FOR t=0 TO 360 step 2
LET xl=a*cos(t) ODODO!'OPOODO
LET yl=a*sin(t)
LET x2=a*cos(-v*t) OO0 QOO0O
LET y2=a*sin(-v*t)
if x1-x2=0 then

LET m=0

else
LET m=(yl-y2)/(x1-x2) 00 PQODODO
LET ml=yl-m*x1 g PQOO0O

! SET LINE COLOR 2
PLOT LINES:x1,y1;-10,m*(-10)+m1O!'PQUOOOOO0OO0O
PLOT LINES:x1,y1;10,m*(10)+ml
end if
for 1=1 to 10N 0100 00O0OOO0OO0O0OOOO0O0O
next i
NEXT t
END
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v=4 000 v=504 g

gbbdv+100b0o0oooobaobboooooobbonooooo
gogbogbuooobobonoboooobobbooooboboboooo
gobbobooooobbobobooobobobboooboboboooo
gobodbogobooooooobon

252 0O000D0OO0OOODOOOOOO

gooooooooooooooooooooooooooooooaon
000000000 200020 y0000000000z=2z4+yy/—1000
O000000000z0 200000 (real part)Dy 00000 (imaginary
part) 0000000000000 0000000y000O00O0ODODODO
0000000000000000000002=24+3y/-100000
00000og(,3)0oooooooooo
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odooooouooooboobon
zn+1:z727,+c’ (n:1a2a3a4a“')

00000000000 0000000c000000000000000
00000000000 D0000000
0Oc0000000000c=1+2y/-1000000
0zn=000000
Oz=224+c=0+1+2/-1=1+2y/-1000000
O z=z2{+c=(1+2/-1)?+1+2/-1=-2+6y/-1000
O 23=2+c=(-2+6V/-1)2+1+2/-1=-31-22y/-1000
0000000 c¢c000002 =00000000002, 2,---000
000000000r000000000000000000 2,0000
00000000000000000000000000c0000000
0000000000000, 0000000000000000c00
00000000000 000000 ¢c000000000000000
000000D00000000000000000
OO0 BASICOOOODOOOOOODODOOOOODOOOOOOOOOOO
0000000000000000000000000000000OP-
TION ARITHMETIC COMPLEX OO 0ODO00O00000OO0O0OOOO
000000000000000000z2,11=2'4+c000000000
0000000000000 000000000000000000000
000000000000
OPTION ARITHMETIC COMPLEX
SET WINDOW -2,1,-1.5,1.5
DRAW grid
SET POINT STYLE 1
LET v=2

for 1=-2 to 1 step 0.005
for j=-1.5 to 1.5 step 0.005
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LET c=complex(i, j)
LET z=0
for k=1 to 200
LET zl=z"v+c
LET z=z1
LET r=ABS(2)
if r>ABS(c)+10 then
SET POINT color 0
PLOT POINTS: 1 ,j
exit for
end if
SET POINT color 10
PLOT POINTS: 1 , j
next k
next j
next i
END

v=2000 (zp+1 =22 +¢)

v=4000 (241 = 22 +¢)

gz20d 000

v=3000 (2n41 = 25 +¢)

v=5000 (2p41 = 22 +¢)

gbobobboobooobobobboboooobooobooobooooo
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gogbbdoboobooooboobuonoo«boobobaoboooooo
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gobobobobooobooobobobbooboooobobobooooo
gobobobobouaoobooobobooboobooobooboooooo

253 O00000OO0ODOOOOOODOOOOOOOOO
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gogboboooooboobaoooo

gobodobouoooooobaobobuooooobboboboobooan
gbobbdoobuoooboooboonouooobooboboboobooooo
goboboboboooooobobaad

gbob20000000000oa
gbobouooobouoooboooo

00000000000000000 /f%ﬁw
000000000000000000 i
000000000000000 20
0000000000000000o
00000000000000000 Rk Ntk

gboooooobooooobobo
gobooobobobbonoo

goboobouooboooboobuooooobbaonoobooobooan
O0O0000bO0ObO0O0oC00obOOobOOobO BASICODODOODOODODOOO
gogbobuoooboboobuoooboad

gobod200bodboobboobooobuoonoobooobooan
gogbobooobooobobaoboboooon
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'ooooogn

option angle degrees
SET WINDOW -3.5,3.5,-3.5,3.5

IDRAW axes

LET a=3 ' 00

LET b=2 ' 00

LET ¢c0=60 ' J0dad

LET f0=200 ' J00dad

LET n=200 ' J0dad

SET AREA COLOR 6 1nmoooad

PAINT 0,0 nNoodododooooooaa
' JO0Oodad

SET AREA COLOR 10 nmoooo

FOR t=0 TO 360 STEP 0.5
PLOT LINES: a*cos(t),b*sin(t);

NEXT t

PLOT LINES

PAINT 0,0 nooooooooooon

' OJdOOoodd

LET f=sqr(a™2-b"2)

SET POINT STYLE 3 1noo0o0oo0o00oooooon
SET POINT COLOR 4 1nmooooooogog

PLOT POINTS:-f,0;f,0

SET LINE COLOR 1 1noooooooo

LET x0=a*cos(c0) D0odoooooooa
LET y0=b*sin(c0)

LET f1=f0



72 gz20d 000

1nmooooaa.

for i=1 to n Ind00000 Foroonooo
LET zO=tan(fl) 10000000 z0000D0O
LET m=y0-x0*z0 nmoooooomoboOon

LET alpha=1/a”2+z0"2/b/M2!x 000000000000 0OO00O0O
LET beta=(2*z0*m)/b"2 IxOOODODoODOooooooooooo
LET x1=-beta/alpha-x0 100000000 x000 x1O000O0O

LET yl1=x1*z0+m oo yddooyloOooo
if x1-x0>0 then

LET st=0.001 100000000 st0booono.
else

LET st=-0.001
end if

for t=x0 to x1 step st
PLOT LINES: x0,y0;t,z0*t+m
next t
I(x1,yl) DOOOODO0OO0OO0OO0O0OO (4,dy)000.
LET dy=-(b"2/a”2)*(x1/yl)

LET v0=x0-x1 nnoodooogo xgoovooooo
LET vi1=y0-yl I00000000y000OviOOOO
LET vm=sqr(v0"2+v1n2) D0o0dooovmOOOO
LET dym=sqr(1+dy”2) D0odoooooovmooono
LET CO=(vO0+v1*dy)/(vm*dym)
LET vdyc=AC0S(CO) 1000000000000 vdycOODOO
LET dyc=ATN(dy) D00 x000000O0dycOOOnO
If y1>0 then
LET f1=180+vdyc+dyc
else
LET £1=180-vdyc+dyc
end if
LET x0=x1
LET yO=yl
next i
END
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