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100 H=639 : V=199 : U=160 : W=80
110 PI=3.14159

120 LINE (0,V/2)-(H,V/2)

130 LINE (H/2,0)-(H/2,V)

140 INPUT "m,n=";M,N

150 T=0 : GOSUB 1000 : PSET (P,Q)
160 FOR T=0 TO 2*PI STEP 0.02/(M+N)
170  GOSUB 1000 : LINE -(P,Q)

180 NEXT

190 END

1000 X=SIN(M*T) : Y=SIN(N#*T)

1010 P=H/2+X*U : Q=V/2-Y#W

1020 RETURN

O 1. 000BASICOOODOOOO
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gooobooobooobooboboboobboobbobooboo

gbooboooboboboboooooboboooooooobobobobobooobon
gbgbobbooboboboboooobobooobooooooooobooooboboboon

e NUOUODOODLOODLODLOODLOODOO
e NOUODOOODLOODLOODO

gboooboobgoboooboboboboboobobobooooooboboboobbooboo
gboooobooboboboboooooobooboboboboobobooooboobobobooboo



0.2. DOOOOOODOOOOOOODODObOOO 7

00000000000 000000000000000000000000000O0000O0
00o000oo0O0oooso

0000000000000 000000000000000000000O000000000
0000000000000 000000000000000000000000000000O0
000000000000 00000000000000000000000000000000
00000000000 00000000000000000000000000000000O
000o000o0o0ooooooon

(oo p-|@ooo0|-|@oooooooo0o0o| -
(@ooooopooooo|- |G Dooo

000000000000(3)00000000000000000000000(1) »(2)00
000000000000 00000000000000000000000000000000
00000000000000000000000000000000000000000000
00()0000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000

00070000 2000000

0000000000000000000000000000000000000000000
00000000000(1) - (2)0000000000000000000000000000
00000000000000000000000000000000000(3)0000000
00000000000000000000000000000000

000D0000()00 (5)000000000000000000000000000000
0000000000000 (2)0 (4),(5)000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000?000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000

0000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000

e JOODODODODOODOODO
e JOUOO
e O ODOODODOODOO

o JUUOODDODOOOUOOOODLO
S00000000000000000000000000000000000000000000000000




gboooobooboboboboooooobobooboboooooooooboobobobooboo
gooooboboobooboobooooboboboobobobobbobooooooobooobo
gboogobooobobobbooboooboobooboo

gooOoOQoOoO BASICOOOOOOOOOOOOODOOOO0OOODDOOOODOOOOODO
0000000000000 0000000 MuPADODOOOOODO (O 2)0

m := input("m>> ");
input ("n>> ");
plot2d([Mode=Curve, [sin(m*t), sin(n*t)], t=[0,2*PI], \

Grid=[ceil(2%PI/0.02*(m+n))]1]);
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MuPADOOODOOOOOOODOOODOOOOODO

1.1 O0O0oooogn

000000000000 D00000 MuPADDOODOD'O345,00000000000000
gbobooboboobobooboobooo

>> 3 + 5;
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>> 3+5; 3-5; 3*5; 3/5; 3 mod 5; 372;

15

3/5

9

gbooobooobobobobobobbooboboboooboobooooboooobooboo
OOo0ooooooO0OooooooOoOoooo? MePADOOODOOOODOOODOOOODOODOO
gboooboboobobooboooooa

>> 4/2; 5/3;

5/3
goooobooooboo

>> trunc(3/5);

0

gboooboobboobboobDO+sruncd 000000000
MuPADOOODOOOOOOOOOOOOODOOOODOOOOODOOOOODOO

>> 1/3 + 5/6; 3/7 - 7/8; 4/3 * 15/7; (3/2) / (5/8); (7/4)"2;

7/6

-25/56

20/7

12/5

49/16
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gboooboobooobobobobobooobbooooooooobooboooooooon
gobogoobooobooobooboobooboobonbo

>> -15901395728943 * 459280589293;

-7303202400970134336007299

>> B - 9289567 + 29762897458923523489578 / 458972480 * (4590824 / 87989) + 98475125608;

8540012528776867131961957337/2524033096420
000d binomial(m, n) O ,,C, 0000000

>> binomial(3,1); binomial(3,2); binomial(3,3);

>> binomial(100,10);

17310309456440

000000 fact(n)d n! 0000000
>> fact(10);

3628800

>> fact(100);

93326215443944152681699238856266700490715968264381621468592963895217599993\

22991560894146397615651828625369792082722375825118521091686400000000000000\
0000000000

goooooboooboboooboooboboo 440000000000 DO0O

>> ifactor(144);

[1, 2, 4, 3, 2]
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00000000 144=1x2*x3200000000000000000000000000
gboooboooobooo

0000000o0o00o0o0ooo0oo0 (Gep)poo0o0 (LCM)ooooOoooooooo
o000 12024024600 0000000000000 000O0DO0O0OOO

>> igecd(12, 24, 256);

>> ilem(12, 24, 256);

768

oboob0ooboooobooooooboooooooooDOoDOon 897970 37086756900 O
gbooobooobooobooo

>> isprime(89797); isprime(37); isprime(867569);

TRUE
TRUE

FALSE

0000000897970 37000 (TRUE)OR67H690 000000 (FALSE)DOOOODOODO
MuPADOOOODOODOOOOODOOODOOODOOODOOODOODOOOOODOOODOOOOO

numlib::lincongruence(a, b, m) 00000000000 OCOOOOCOCOOOOOOOOOO
0000000 exd0 mO0O0000O0O0MOODOODOO 00000000000 00000O00O00
O00Onumlib::00000000O00OO0O0OOOOOOOOODOOOOOOOOOOOOODOOO
oooooooooooooo

>> numlib::lincongruence(13, 9, 27);
[o]
>> numlib::lincongruence(37, 82, 493);

[322]

goog 1.1
co0ooooOoOooooooooooMePADOOODOOOOODOOOOOO
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1.2 000000

ooo0dooooooooooa
>> reset();

OOreset 0000000 MuPADOOOOOOODOOOODOOOOOOOOODODOOODODOOO

gboooboobobobooobooooboobooboobobooboon
gboooooboboboboobobbbobobooooooboboboboooooon

gboooboooboboobodb sqre 0000000 0OO0DOOO0DOODOO0ODOO0ODOO0

>> sqrt(2);

1/2

>> 27(1/2);
1/2
2

gboooboobooooboooboboboooobobboboooboboooobooooooboo
gbooobooobooboobooboo

>> 5~(1/2) * 6°(1/6); sqrt(5) * sqrt(6);

1/2 1/6
5 6

1/2 1/2
5 6

O00000000D000000 =implify00000000O000O0O0DOO0OO (0000
O00)oooooooooo

>> simplify(%);

1/2
30

gbooobooboobooboobooboobn

>> sqrt(17464513546876541347867) ;

1/2
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7 356418643813806966283

>> sqrt(56389521000) ;

1/2
10 563895210

>> sqrt (256%4530%10230) ;

1/2
480 51491

>> sqrt (2635684646572 * 6);

1/2
26356846465 6

gboooboobooboboobooboobn

>> 8 / sqrt(56);

OO00O000O0O0000O0Oo0O0 ~0OO0O00000 e0O00O0OCOOOOO MuPADO PIDOE
gbooobooobooobobobooboobobboibibO fleatd o0

>> float(PI); float(E);

3.141592653

2.718281828

000000000000000000D000DIGITSOO00D0D000000* 0000000
gbooooboob0o~deb 1000000000O0DOO

>> DIGITS := 100; float(PI); float(E);

100

‘MuPAD DOODOOODOODOOOOO
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>> 3.141592653589793238462643383279502884197169399375105820974944592307816406\
286208998628034825342117068

>> 2.718281828459045235360287471352662497757247093699959574966967627724076630\
353547594571382178525166427

o000 1.2
V2010000000000

1.3 000
reset 000000000000 OOOOOOO

>> reset();
MuPADOOOOOOODOOOOOOOL-1010000000

>> I; sqrt(-1);

I

gbobooobooboooboooboobboobbobooboib selvedOOoo0OO
gboogboooboobooboobooboobooa

>> solve(3 * x"2 + x + 7, x);
1/2 1/2
{- 1/6 1 83 - 1/6, 1/6 1 83 - 1/6}

gbobooooobobobooooooboboboboobooboboobobobon
Ubb00a0vs0000000000D000DO0DOO0O0DOO0ODOOODOO0OO

>> a =3 - 4%I; b :=8 + 9 *x I;

3-41

8+91
gbooobooboobooobooboo

> a + b; a-b; ax*xb; a/ b;
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11 +6 1
-5-131
60 - 51

- 12/145 - 59/145 I
gboooboobodoberRednOooOOD0 mOO0O0Ooo0Oad

>> Re(a); Im(a);

-4
conjugate 10D O 0OO0OODOOODOOO

>> conjugate(a);

3+41

gboogd 1.3
gboooboooboooboobobooboobobooboooboobooboo

1.4 OO
MuPADOOOOO00O000000000000000000000000000000000
000

Joolo00o0ooooOoo0o0000oooooo AnDnoooooooo
>> A = {1 * 2 $ i=1..trunc(100/2)7};
{62, 16, 86, 40, 64, 18, 88, 42, 66, 20, 90, 44, 68, 22, 92, 46, 70, 24, 94,

48, 2, 72, 26, 96, 50, 4, T4, 28, 98, 52, 6, 76, 30, 100, 54, 8, 78, 32, 56,
10, 80, 34, 58, 12, 82, 36, 60, 14, 84, 38}

Jdodsgoooooos0dOoOooOoOO
>> B := {1 * 3 $ i=1..trunc(100/3)7};
{39, 63, 87, 18, 42, 66, 90, 21, 45, 69, 93, 24, 48, 72, 3, 96, 27, 51, 75, 6,
99, 30, 54, 78, 9, 33, 57, 81, 12, 36, 60, 84, 15}

goooogsboobogobcoboooong
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>> C := {1 * 5 $ i=1..trunc(100/5)7};

{85, 40, 65, 20, 90, 45, 70, 25, 95, 50, 5, 75, 30, 100, 55, 10, 80, 35, 60, 15}
000000 30000000000000000O0Oneps 00000000

>> nops(4); nops(B); nops(C);

50

33

20

xgadsOcOOoooooooooboooboboboooooboobobOobOD unionld
gooooboooooo

>> X := A union B union C; nops(X);
{39, 85, 62, 16, 63, 86, 40, 87, 64, 18, 65, 88, 42, 66, 20, 21, 90, 44, 45,
68, 22, 69, 92, 46, 93, 70, 24, 25, 94, 48, 2, 3, 95, T2, 26, 27, 96, 50, 4,
51, 5, 74, 28, 75, 98, 52, 6, 99, 76, 30, 100, 54, 8, 9, 55, 78, 32, 33, 56,
10, 57, 80, 34, 81, 35, 58, 12, 82, 36, 60, 14, 15, 84, 38}

74

vyoooobags, cOOOOOOOOODODOODOOODODOOODOO0O0O0O0O0O00DOO00 intersect
gooooobooooooboboynD 2,3, 0000000000000 000O0ODOODOO

>> Y := A intersect B intersect C; nops(Y);

{90, 30, 60}

3

gbooboooooooooboobobobobbooboboboxogyooooooobooo
gboooboboooboo

>> Z := X minus Y; nops(Z);

{39, 85, 62, 16, 63, 86, 40, 87, 64, 18, 65, 88, 42, 66, 20, 21, 44, 45, 68,
22, 69, 92, 46, 93, 70, 24, 25, 94, 48, 2, 3, 95, 72, 26, 27, 96, 50, 4, 51,
5, 74, 28, 75, 98, 52, 6, 99, 76, 100, 54, 8, 9, 55, 78, 32, 33, 56, 10, 57,
80, 34, 81, 35, 58, 12, 82, 36, 14, 15, 84, 38}
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71

goobooooboboooboooboooo noboboooooobooboooboboDbOo eUOO
goo

>> G := {i $§ i=1..100%};

{85, 62, 39, 16, 86, 63, 40, 17, 87, 64, 41, 18, 88, 65, 42, 19, 89, 66, 43,
20, 90, 67, 44, 21, 91, 68, 45, 22, 92, 69, 46, 23, 93, 70, 47, 24, 1, 94, 71,
48, 25, 2, 95, 72, 49, 26, 3, 96, 73, 50, 27, 4, 97, T4, 51, 28, 5, 98, 75,
52, 29, 6, 99, 76, 53, 30, 7, 100, 77, 54, 31, 8, 78, 55, 32, 9, 79, 56, 33,
10, 80, 57, 34, 11, 81, 58, 35, 12, 82, 59, 36, 13, 83, 60, 37, 14, 84, 61,

38, 15}

gboogooooooboooboon

>> nA := G minus A; nB := G minus B; nC := G minus C;

{85, 39, 63, 17, 87, 41, 65, 19, 89, 43, 67, 21, 91, 45, 69, 23, 93, 47, 1,
71, 25, 95, 49, 3, 73, 27, 97, 51, 5, 75, 29, 99, 53, 7, 77, 31, 55, 9, 79,
33, 57, 11, 81, 35, 59, 13, 83, 37, 61, 15}

{85, 62, 16, 86, 40, 17, 64, 41, 88, 65, 19, 89, 43, 20, 67, 44, 91, 68, 22,
92, 46, 23, 70, 47, 1, 94, 71, 25, 2, 95, 49, 26, 73, 50, 4, 97, 74, 28, 5,
98, 52, 29, 76, 53, 7, 100, 77, 31, 8, 55, 32, 79, 56, 10, 80, 34, 11, 58, 35,
82, 59, 13, 83, 37, 14, 61, 38}

{62, 39, 16, 86, 63, 17, 87, 64, 41, 18, 88, 42, 19, 89, 66, 43, 67, 44, 21,
91, 68, 22, 92, 69, 46, 23, 93, 47, 24, 1, 94, 71, 48, 2, 72, 49, 26, 3, 96,
73, 27, 4, 97, 74, 51, 28, 98, 52, 29, 6, 99, 76, 53, 7, 77, 54, 31, 8, 78,
32, 9, 79, 56, 33, 57, 34, 11, 81, 58, 12, 82, 59, 36, 13, 83, 37, 14, 84, 61,
38}

ooooooOo0ooooOooooorxooooobooooooboooog

>> (G minus (nA intersect nB)) minus (A union B);

{3

oooo 1.4
AUB=ANBOOOODOO MuPADOOOOOOOOOOOO ANnB=AuBOOOOOOO
oooo
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20 0Oootood

gbooobooboboboooooooooboooooooobobooboooboboboboo
gbooobooboooboo

2.1 O0O0OO0O0O
00000o0D0O0o0O00o0Oo0o00Ooooooooonoa
>> reset();

gbobobobobooobobobobooobbobobooooboboooooooon
gbooobooobDoobOo0bO00bO expandJ 0000000

>> (x+2) * (2%x-3);
(x +2) (2x-3)
>> expand (%) ;

2

x+2x -6
gogodobbbOooooobobbbbd simplitfyddggoononoo

>> %/ (x+2);

>> simplify(%);

2x -3

gbooobooboooboobooboobooboooobooboobono
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Uo0o0o00200000000000000000 factor0000OD0OO FactordOO
gobooboboboooooboboboboooooooboooooooobobobooboo
gboooboooon

>> factor(x~3+3*x”2+3*%x+1);

[1, x + 1, 3]

>> Factor(x~3+3*x”2+3*%x+1);

3
(x + 1)

gbooboooboboboboboooboooooooboboboboboobobobon
gooobooobooobooboboboobboobbobooboo

>> p = (3*x+y~2+z73) * (~x"2+4*y-2) * (x + y + z);

2 3 2
(x+y+2z) Bx+y +z) (4y-x -2)

>> expand(p);

12xyz-6xy-6xz-6x -3x -2y +4y -2z +10xy +

2 3 3 3 3 2 3 3
12x y+4xy -3x y-2x2 -3x 2-2y 2-2yz +4y z+

>> Factor(%);
2 2 3
- (x+y+2)(x -4y+2) Bx+y +2z)

Ub00divideOOOOODODOOOOOOO0OODOOODOODO quODOOOODOODOOODO
gooogd
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>> q := expand((x+y)*(y+z)*(a+b));
2 2
axyt+taxz+bxyt+tayz+bxz+byz+ay +by

divide 000 0000 /0000 000000000000 00OOO0OOD 4000 Que0O0O0ODO
U00remUO0O000OD0O0OO0O0OOOOO 3000000000 0O0OOODOODO

>> divide(q, x+y, [x], Quo);

ay+taz+by+bz

>> divide(q, x+y, [x], Rem);

2 2
ayz+byz+ay +by +y(-ay-az-by-bz)

>> qq := divide(q, x+y, [x], Quo):

qr :
Factor(qq * (x+y)+qr);

divide(q, x+y, [x], Rem):

(a+Db) (x+7y) (y +2)

0000 2.1
(z4+y+z+u+v+w)’000000000000

2.2 UOJ0O0OOO0O
0000000000000 00000reset0J 0000000000000 OO0DOOOOO
>> reset();

gboooobooboooboool selvedO0OOoOooOOoOOODOODOODOODDODO
gbooobooobobobooboobobooobobooooobobooobooboo

solve(O OO, OO); (2.1)
ooo

>> solve(3*x+2=1, x);

{-1/3%}
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>> solve(x~2-3*x+2=0, x);
{1, 2%}
>> solve(x”~3+3%x"2+3*x+1=0, x);

{-1}

000000000000000000000000 {}0000000000000 {3000
gboooboooon

>> solve({x+y=1, 2*x-y=2}, {x, y});

{{x =1, y = 0}}
Oo00o0o0o0oooo0oboooootdbodfilecatdoooooong

>> solve(3*x~2-3*x-5=0, x);

{ 1/2 1/2 ¥
{ 69 69 ¥
{1/2 - ——- , ————— + 1/2 }
{ 8 6 ¥

>> float(%);

{1.88443731, -0.8844373105}

gbooboooboboboooooooboobobobobobooboobobobobon
0000000000000000000 50000000010

>> DIGITS := 50; float(solve(4*x~4-3%x + 2=0, x));

50

0.6200983245198794892795838899627559559031690505895 — 0.286619136992013323\
67611609121052135333257838566015 I

000000000 00000000000000000000000000000000O0O0O0O00O0000000
gooooooooooo
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0.6200983245198794892795838899627559559031690505895 + 0.286619136992013323\
67611609121052135333257838566015 I

- 0.6200983245198794892795838899627559559031690505895 — 0.8287902837598164\
3866054362661596477100749059049666 I

- 0.6200983245198794892795838899627559559031690505895 + 0.8287902837598164\
3866054362661596477100749059049666 I

}
solve U OUODOOOOODOODOOODDODOD infinityOO0O0OOO0D0O0DO0O

>> solve(3*x+1 <= 0);

{[-infinity <= x, x <= -1/3]1%}

>> solve({x"2+2*x-8 <= 0, 3*x+1 <= 0});

{[-4 <= x, x <= -1/3]1%}

gboooobobooobbooboboooboooooboooboooboboo pboobOO
gboobobOobobOobOobob0obOobOobObOD linopt::feasible OO OODOOOO
goo

>> p = {2%x+2xy <= 30, 2#x+3%y <= 40, 4*x+2*y <= 48, x >= 0, y >= 0};

{0<=x, 2x+3y<=40, 0<=y, 4x+2y<=48, 2 x + 2y <= 30}

>> linopt::feasible(p);

TRUE
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goobbboodpbbOO0o0obOObOOOO0ODOOOO0OOOOO0OODOOOOO0ODLDbDOOODO
oooooooooooobooono 100 1048y 0000000000000 DOOOODOO
gon

>> linopt::maximize(10*x+8*y, p);

gboooboobooboboobbooboobooboo

>> q := {2%ut+2%v +4*w >= 10, 2*u+3*v+2*w >= 8, u >= 0, v >= 0, w >= 0};
{8<=2u+3v+2w, 10<=2u+2v+4mw, 0<=1u, 0<=v, 0<=w}
>> linopt::minimize(30*u+40*v+48+*w, q);

{v=0,u=3, w=1}
00200000000000000000000000DOO0O0O000OOO

goog 2.2
gboooboooboooboobaon

1. (x4 3)3(22 —3)? = (x — 4)?
2. (42 — 2)*(x — %)2 >z

2.3 00O
gooooo

>> reset();

solve U O UOODOODODOODOODOOODODODLDOOODOrecOdbgoonboonoonOOO
000000 (recursive) 00000000000 DOOOOOOOO

rec(000, 0000, 00OO0) (2.2)

gboooooboboooobobobooboboboboboboboobobobboboboboo
gboooboooboOlb selveOOODOO0ODOO0ODOODOODOODODOOO

>> solve(rec(a(n+1l)=a(n)+3, a(n), a(0)=1));

{3 n+ 1}

OO0000O0OO000O0O0O0000 Fibonacod OOOOOOOOOOOOODO
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>> solve(rec(f(n+2)=f(n+1)+f(n), £(n), {£(0)=1, £(1)=1}));

{7/ /2 \ / i/2 \n / 1/2 \/ 1/2 \n }
{1 5 [ 5 | | 5 [ |5 I 2
{l2--—1l1l1/2--——1 +| -—+1/2 || --—+1/21 }%
{\ 10 / \ 2/ \ 10 /\ 2 /%

go0oooooo0oobooooooooooobobooooooboooo
>> solve(rec(b(n+1)=b(n)*4, b(n)));
n
{v(0) 4 }
goooooooo {} oodboopUbbbnbnoon

>> op(%);

n
b(0) 4

gbooobobooboobooobobobobooboboboobobooboobobooboooon

>> a := op(solve(rec(a(n+i)=a(n)+3, a(n), a(0)=1)));
3n+1

>> sum(a, n=1..m);

oooooopoOoOoooooOoooooOo MePADODOOOOOODOOOOOOOODOOO
googooon

>> s :=n * (n+1)/2;
skl := subs(s, n=k-1);
sk := subs(s, n=k);
simplify(sk - ski);
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0ooo 2.3
0000 a, :=ar"00 Y ,e; 00000000

goooood



29

30 togbubd

gboooooboooboobobooobbooboooboboobobboooobooobboo
gboobobbooboobobooooobbobooboboboboobobobooooboo
gbobooooobobobooboooooboboboboooooooooobobobooboo
gobooobooooooooooooooooboo 20000bobDobDoOoboOooboooDboOon
gboobooboobooooobooon

3.1 OOOOod

00000000000000!0000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000020000
00000000000

0000000000000000%000000000000

o0oooooo

y=f(x) (3.1)
00000000000000000 (3.1)0000000

an2” 4+ an_12" V4 arz + ag (3.2)

gboooboooboboobooboobooobbodbla,,...eo00D0O00D0O00O0OOO0O

gbobooobooooobobobobood -=12000000000000000000 2000

coooOoMePADOODOOOOOOOOODOODOOODODOO
(3.)000020000000000«:0000 [e,f]000DO0O0ODO

plotfunc(f(z), x=a..3);
gobooobooon
y=3rx+5 (3.3)
O000oo[-5,5 00000000000
>> plotfunc(3*x+5, x=-5..5);

000000 (0 3.1)00000000 y=322+7x+400000 [-10,10)00000000

0000 PCO Macintosh 0000
00o0oooo
SODoD0DO000000OoOoDoDOoOg
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O 3.1: plotfunc(3*x+5, x=-5..5)

>> plotfunc(3*x~2+7*x+4, x=-10..10);

0000000000 (0 320000000 000

0 3.2: plotfunc(3*x2+7#x+4, x=-10..10)

>> solve(3*x"2+47*x+4 = 0);

{-1, -4/3}
>> x := (-1+(-4/3))/2;
-7/6
>> subs(3*x"2+7*x+4, x = -7/6);
-1/12

ooooo(-I,-4)000000

030

gooooo
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0000000000000000000000000000000000000000000
000000 (0 3.3)0

>> unasigned(x);

plotfunc(3*x+5, 3*x"2+T*x+4, x=-5..5);

O 3.3: plotfunc(3*x+5, 3*x2+7*x+4, x=-5..5)

0000000000000 00000y=f(x)0y=y¢(x)00000000000000
D00000MuPADODOOOOOOOOODOOOOOOOODOODOOOO0O00O0O00O000
0000 flz)=3x+50 g(z) =32*+Tx+4) 000000

0330000000000000000000000 [-2,-1]0000000[0,11]0000
00000000000000000000000000000000000000000000
0000000[-2,-1]000000000000 0000 -15.000000000000
(0 3400)0y00000 02500 050000000000000000000000000
000 (0 3400)00000000y=03..0000000000000000000000
0000000000000000000000000000000000000000000
000

>> plotfunc(3*x+5, 3*%x"2+7*x+4, x=-2..-1);
>> plotfunc(3*x+5, 3*x"2+7+x+4, x=-1.6..-1.5);

O 3.4: plotfunc(3*x+5, 3*x2+7*x+4, ...

U00Oselve DU DODODOOO0ODOOODOOOOODDOODOOOODLOOODDOODOO
gboobobobobooboboboboboooooooobobobooobobobooboo
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J0od0o0o0oooooo0oDoOo0oDoD00oo00ooU00od0oooUo0ooOooooOoooOon
oooooooooood

000000000 o00DO00D0D00ooo00oooooUoooo0oooooooooon

4z +3

yz?x—5

(3.4)
gdoboooooooooon

>> plotfunc((4*x+3)/(2%x-5), x=-10..10);

O 3.5: plotfunc((4*x+3)/(2%x-5), x=-10..10)

gooooo a::gl]l]l]l]l]l]l]EIDDDDMuPADDDDDDDDDDDDDDDD

goog 3.1

y=2430 y=3:4+500000s0lve 0000000000000 000000000000

googobooobooooboo

3.2 0O0OO0OO

03600000

O3600000zABC=90000000000000O0O0O0ODO0ODODOO0ODOO

CA
AB

sinf =
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cosfl = E
AB

tanf  — C'A:sinﬁ
BC  cosf

00000oooo0obO0o0o0ooooobOoOo0oooooooooon
sin?8 + cos?6 =1
MuPADOOODOOOOOOO

>> simplify(sin(x)~2+cos(x)"2);

gboooboooboobboobooboobobooboo

tf =
e tan @
1
g =
See cos 8
0 1
cosec =
sin 6

OO00 MuPADODOOOUOOQOOODOOOOOODOODOODO sin,cos, tan0O0O0O0D0O0OO
gboooboboobooobooboobooo
MuPADOOOOOOOOOOOODOODOOOOOOOODOOOOOOOOOOOODOOO
000000 (radian) D 000000000000 O0OOOODOO36000 2700000000
goooboobooboobooboobobobooboboon

o] -
0° — 0
™
30° — §
45° — %
60° — g
90° — 5
180° — =«
360° — 27

MuPADOOOOOOOOOOOOODOOOO0OOOOOOOOOOO0OO0OO0OOOOOOOO (0,360
°l000oo0oO[o,2r000000O0DO0O0O0O (O 370

>> plotfunc(sin(x), cos(x), tan(x), x=0..2%PI, YRange=-2..2);
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O 3.7: plotfunc(sin(x), cos(x), tan(x), x=0..2%PI, YRange=-2..2)

000 YRange=-2..20 00000000 yOODODOO [-2,2/000000000000000
000000tan 000 =" 0000000000000 000000y0000000
0000000000 sin,cos 000000000000000000O0

00000 sin0cos 000000000000000sin(z42)=cos20000000000
00000000000000000

0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000Ob,sinne 00006, -0 (0)000000000000 (00)dn -0 (0)0
0000000 (00)0000000 ces00000000

ap e .
> + Z (an cosnz + by, sin nx) (3.5)

gooooobobboobooboobooboboboobooobobobobobooooooo
00000000 Fourier 0O O0O0O0O0ODO0OOOOOCOOOO0ODOODOOOODOOODOOOODODODOO
gbooobooobooobooboboobo

1 (0<z<m)
flx) = 0 (x=0,m2m) (3.6)
-1 (r<u<2m

00000 f(»,)D0DO0O0O0D0OOO00DO0O Fourier OO

é . +sin3x+sin5x+sin7x+ (3.7)
- sin x 3 3 - .

oOoooo0ooo000 -.O000DOCOOOODOO MuPADOODOOOODOOOOO

>> ff := proc(n, x)
local ans;
begin

ans := 0;
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for i from 0 to n do

ans := ans + sin((2*i+1)*x) / (2*i+1);
end_for;

ans * (4/PI);

end_proc:
0000000000000 00O0f(+») 000000000000 0O0O0O0O0O0O00 (O 3.8)0

>> plotfunc(£f£(0, x), f£(1, x), ££f(2, x), ££(3, x), x=0..2%PI);

O 3.8: plotfunc(££(0, x), f£(1, x), £f£(2, x), ££(3, x), x=0..2%PI)

0000 3.2
f@)=lzl(-r <2 <m) 0000000 f(2) 0 Fourier 000 §— 2307, <F2o0f 0000

0000000000000 fg0000n=1,2300000000000000000000

3.3 Uoouoobooo

gdobooooodood «0obooo
y=a" (3.8)

0000000000000000000000000e>100000000000000<a<1
00000000000000000000000 «00000y000000 10000000
oooog

0000e=3,2,1,4,+00000000000000000
>> plotfunc(3°x, 2°x, 1°x, (1/2)°x, (1/3)°x, x=-2..2);

a=e=271828. . 00000MuPADOOOOOOD exp(x) 000000000000 DOO
00000000000000000e 0000000000000 eD

1\
lim (1 + —) —e
n—co n
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O 3.9: plotfunc(3%, 2%, 1%, (1/2)%, (1/3)%, x=-2..2)

gboooboooboobobood
e"Dy=200000000000000000000e0000O00ODOOOOlgeOOD
MuPADOO In(x) D0 0OO0OO00OOOCODOCOOODOOOOODOOOOOODOOOOO

>> plotfunc(x, exp(x), 1ln(x), x=0..2);

0 3.10: plotfunc(x, exp(x), 1ln(x), x=0..2)

OO0000 00000000000 O log, 20 MuPADOOODODOOOODOOODOOOO
oO00o0oOoooooooooOooooMuPADOOOOO e0O00O0O0ODOODOODOOODOOO

gooooo
_ logb

log, (3.9)

"~ loga
goooooo

>> log := proc(a, b)
local ans;

begin

ans := ln(b) / 1n(a);

ans;
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end_proc:
>> float(log(10,2)), float(log(10, 100));

0.3010299956, 2.0

googd 3.3
0000D000000000040

e 4" -5 =5

o (logzz)? = 3loggx — 2

34 ODUO00OOOOOOOO

0000000000000 o0ooo0 X-YOooOOoUooUoooo pPoOOOO (x,y)000
gbobooboboobooboobooobb «000y000000O000O0O

x = f(t)

y = g(t)
D000000000000000000000000000000¢t000000000000
00000000000 000000000000000000000 y= f(z) 0000000
0000000000000 0000000000000000000000000000000

gboooboboooobod
000000000000o00oo0000oo0oo0O0U(e,h)00000O00OD 0 >0000

(x —a)? 4+ (y—b)? = »? (3.10)
doodoooooooooe0DOd0Dooooooooooooa
x = rcosf+a
y = rsinf+b

oOooo0oooO00oooOoooooooo MePADOOODOOODOOODOOODOOODODDOOO
O0000000000e=-1,6=30000000 (O 3.11H)0

>> a :=-1: b :=-3:. r := b:
>> plotlib::implicitplot(func((x-a) " 2+(y-b)~"2-r°2, x, y), —-10..10, -10..10);
>> plot2d([Mode=Curve, [r*cos(t)+a, r*sin(t)+bl, t=[0, 2*PI]]1);

gobobooooooboobbiboooobD implicitplot D00 O0O0OOOOO0OOOO0O0OOO
0000000o00oo0oo0oo0o0oo0o0ooooo00O0oUon (w,yODOOOOODO
‘MuPAD 1.42Pro0000000000000000D00O0O0OO0O0DOOOODOOO
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O 3.11: plotlib: :implicitplot(..., & plot2d([Mode=Curve

gooooobobobobooooobobobobobobooooooooooooooboo
gboooboooon
000000000000007Grid=[100’000000000000000O00O0O0OOO0
gbooooboobooobooboooog wooooooooooooboog
gboooooboboboboooboobobbooboboobobobooobobobon
U0 implicitplot DO OO OD0OOOOOODOOO
gbooooboboooobobobobobooboooboooooobobooooobn
gboooooboboboboooobobobobobooooooooboobobobooboo
ooooooOoooOooooOdoOoooogooooood=100010000000D0ODOO
oooooobobooobooobooogobon 312000

>> a=-1: b=—-3: r=b: d4d := 1:
plot2d([Mode=Curve, [(r+d*t/(2*PI))*cos(t)+a, (r+d*t/(2%PI))*sin(t)+b],
t=[0, 20%PI], Grid=[30011);

O 312.00000000000

ocoooooOoooO GndddOO0OOO0OOOOOOODOOODOOOODOODOOOO
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good 3.4
gboogobooobooboooboobooboo

39






41

40 0OOooOoUOootdd

gooobooobobooboboboobooboobooobooboobooboooooon
gooobooobooboobooboooboobooboboon

4.1 OO
0000000 1imit00000000000000000000000

>> limit(1/n, n=infinity);

O00000011imit(0, O00O0O0)00D000D00000000O00 (4o00) 0 infinityO
0000000 —-coUO-infinity 00000000

>> limit(n~2, n=infinity);
limit(n~2, n=-infinity);

infinity

infinity
gboooboobooobooboobobo

1.

o on?—2n+3
Iim ———
nooo —3n2+1

1_
lim n

nlgr;o (\/n + 1 - \/ﬁ)

gbooobooobooobooboobooboo
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>> limit((n~2-2*n+3)/(-3*n"2+1), n=infinity);
-1/3
>> limit( (1-n) / (2+n~(1/2)) , n=infinity);
-infinity

>> limit((n+1)°(1/2) - n~(1/2), n=infinity);

O00o0dOonO e=2.71828...0

1 n
lim (1 + —) —e
n—00 n

coooooOoooooooooMePADODOOOOODOOOOODDOOOOOOOO

1 3n
lim (1 + —)
n—00 n

>> 1limit((1+1/n) " (3*n), n=infinity);

gboooboooboooo

exp(3)

0000000000 e 000000000
000000000000 000o0o0oU0O0o0oUo0oO0oUoOOOUO0nDn f(e) O

zt— 245
f@) = o= 2 5
3x° — 4zt + b
0000000o0o0oo0o0oooooooa

1.

lim f ()
2.

Jim f(w)
3.

lim f(x)

r——00
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>> f = (x74 - 2*x75)/(3*%x"3 — 4%x"4 + 5*x"5);

4 5
X - 2x
3 4 5
3x - 4x +5x
>> limit(f, x = 0);
0
>> limit(f, x=infinity);
-2/5
>> limit(f, x=-infinity);
-2/5
oooo 4.1
O00o00o00oooooo
1.
li i
m
=0\ /r4+1-1
2
. 1l—cosx
lim -
=0 xsinx
3
. log(1+4z + 2?)
lim ————~
z—0 3x
4.
. L
lim(14az)? (a0)
4.2 00O

43

gbooooboobboobobodissgdooooooboooboobooboboooboobooon

OO000oO0ooO00bdqite(0, OOOH)DOOODOODOOOOO

328 44z — 2
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>> diff(3*x"3+4%x-2,%);
>> diff(a*x"3 + b*x"2 + c*x + d, x);

9x + 4

2

c+2bx+3ax

00000000 (0000000000000 0D00000,etc)00000000OOOOO
gboooboobobobobooooooooobooboboboboooooboobobobooboo
gon

1.

bsinz + Tcosz — e’ + 3loge

2
(22 + Tz + 1)?
3
cos xsin ¢
4.
e®cosz + 2> logx
5
1
3x+7
6
e—([f
7
e® + 322
log
8
e “sinxrtanz
9

logz + z%sinx

(22 4+ 7)3
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gbooobooooooon

>> diff(5*sin(x)+7*cos(x)-exp(x)+3*1n(x), x);

3
5 cos(x) - 7 sin(x) - exp(x) + -
>> diff ((2%x"2+T#x+1)72,x);
2
2 (4x+7) (Tx+2x +1)
>> diff(cos(x)*sin(x), x);
2 2
cos(x) - sin(x)
>> diff (exp(x)*cos(x)+x"3*1n(x), x);
2

cos(x) exp(x) - sin(x) exp(x) + x + 3 x

>> diff(1/(3%x+7), x);

>> diff(exp(-x),x);

-exp(-x)

>> diff((exp(x)+3*x~2)/1n(x), x);

6 x + exp(x) exp(x) + 3 x

2

1n(x)

45



46 040 OOOOQCOOO
>> diff (exp(-x)*sin(x)*tan(x), x);
tan(x) cos(x) exp(-x) - tan(x) sin(x) exp(-x) +

2
sin(x) exp(-x) (tan(x) + 1)

>> diff ((In(x)+x"2*sin(x))/(2*x+7)"3, x);

1 2
2 x sin(x) + - + x cos(x) 2
X 6 (In(x) + x sin(x))
3 4
(2x+7) (2x+7)

gobooboboobbobooboobobbooboboobobooboobobooo
diffdo0oodoooobooboobboobobooobboobooobooboooygobbo
goooboood

>> y := poly(x~2,[x]1);
y’(x);
z := func(exp(sin(x)), x);

z’(x);

2
poly(x , [x1)

func(exp(sin(x)), x)

cos(x) exp(sin(x))

goodo,bbyboobot xggoooogo 0000000000000 poly U
gooodb 000000 oob oo d z0000000000000
exp(sinz) 000000000

googd 4.2
gboooboooboooboobaon

2. log(2log )
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4.3 OO

0000 int0000000000000000 f(z) =422 +32?—-62+ 100000000
gboooobooooooboo

>> f = 4%x72 + 3%x72 - 6%x + 1;

7x -6x+1
>> int(f, x);

2 7 x

x-3x + -—-

gbooobooobob «c.00000D00O0DbObO

>> int(f, x=0..5);

665/3

ocooooOooooOoooOodooOdOo MePADOODOODOOOOOOODOOOODOOO

O000O00g(x000000D0000
/f(x)dx—i—/g(x)dx

a / f(x)d

/ (f(z) + glz)) de

/ af (x)dx

>> g := exp(x) + x73;

3

exp(x) + x

>> int(f+g, x);
int (£, x)+int(g, x);
int(a*f, x);

simplify(a*int(f, x));
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x + exp(x) - 3 x + ———— + ——
3 4
3 4
2 7 x X
x + exp(x) - 3 x + ———— + ——
3 4
3
2 7k x
kx-3kx + -———-
3
3
2 7k x
kx-3kx + -———-
3

gbooooboobboobbooboobooboboobooobooboobooobo
googd

>> F := int(f, x); G := int(g, x);
dF := diff(F, x); dG := diff(G, x);
int(dF, x); int(dG, x);

2 7 x

x-3x + -—-

exp(x) + —-

+
e

exp(x)
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2 7 x

x-3x + -—-

4
x
exp(x) + —-
4

0000000000000000000000000000000000000000000
00000 (0 4.1)0

>> £ 1= x72-2%x:
g = —X"2+4:
plotfunc(f, g, x=-10..10);
plotfunc(f, g, x=-2..3);

O 4.1: plotfunc(f, g, x=-10..10) & plotfunc(f, g, x=-2..3)

gbooobooobob «c.0000000O0DbOObO0

>> solve(f-g, x);

{-1, 2}

gbooobooboobboobboobooboobooboboo

>> int(g-f, x=-1..2);

gboooboobooooobood
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>> 2%PI#int((r"2-x"2), x=-r..0);

coooooOoooooOoooooooogoooooooooo?

>> f := r*cos(t); g := r*sin(t);
int(sqrt(diff(f, t) 2+diff(g, t)"2), t=0..2%PI);

r cos(t)

r sin(t)

2 1/2
2 PI (r)

gbood 4.3
Us30boooooooboobooobooboooooon

4.4 0OO0OO0OOO

Ub0000 selveUOOODOOODOOODODOODODOOODOODOODOO odeiOOO
gboobd0drecdnoogooon

>> solve(ode(y’(x) = y(x), y(x)) );

{C1 exp(x)}

0000000y =y00000000000000000 oded 0000000 ONO solvel
goooboooooo

gbooooobobobobooooobooobobobobooboobobobobon
goooggd

>> solve(ode({y’(x) = y(x), y(0) = 1}, y(x)) );

{exp(x)}

goooooboboooogoooobooo 200 10o0obOoboooboOooooDo
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>> solve( ode({y1’(x) = 2*y2(x), y2’(x) = 3*y1(x)}, {yi1(x), y2(x)}) );

y
{{ 1/2 1/2 1/2 1/2
{1 C4 8 exp(x 6 ) C3 686 exp(- x 6 )
{{nx=------—-------——-——————— ,
{{ 3 3
3
1/2 /2 }
y2(x) = C4 exp(x 6 ) + C3 exp(-x6 ) } }
3

000000000000 0Oo00ooO0boo0oobobooo0b0OooooooOoobo0OoooOoooooooon
0000000000000 000000O0000000 0000000000 MuPADOOO
00 numeric::odesolve O 0OOOOOONO

good 4.4
gboooboooboobboobooboobooboboobo
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Jouod

gooboooboboboobobooooboboboboboboboboobobooooooon
coooooOoooooOooooOoOoooodooooOooooogocoOooDoOoOooOon
gbooooboobobooogoooobobobooobobobooobobobooooooboo
gboobgooboooobobobobobooooooobooboboboboobobobooboo
gooooboooooo
ooooooOo0ooooodOoooo0ooooooooboogoooogooobooOor
gbooobooobooboo
gboooooboboboooboobobobobooboboboooobobobobooaon
gbobooobooooboooboboooobooooboobbooboooboooobooboboo
gbooooobobobobobooboooboobooooooooboobobooooobobobo
gbooobooobooobooboobooboobooboboobooboobn
gbooboobooboobobooboboboobobobobobooooboboboobooboo
gboooobooboboboboooooooobooooooobobobbooboboboboo
gooooobbooobooboooboboboboboboooboobobooboboobobo
gboobobobobobooboobobooobobobobobboboooobobobooboo
gboooooooobooobooboboboboobobooboooooooooboobooboo
gboogobooooobobooboobooboobooboboboobooboobooboon
gbooooobobboboobooobooooooboboooooooooooooooon
gbooogoooooooboboboboobooboboobooobobobobobobobooboo
gbooooobobobobboooboboboobobooooooboooboboooobooboo
gboooobooboboboboooooboobobooooooooobobobooboobo
gboobgobooooobooboboboboboobooooobobooboooobobobo
gboooobobobooboooooooooobobooooooboboboboboooobooboo
gboooboooboobooboobooboobn
gcooooooO00ooooOoOooooogooooOoooooogorswooboOoobooogooo
gboooooooooboobobobobobobobobooooooooboobobobooboo
goo
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[1] http://www.inetshonai.or.jp/ seawave/history/index.html,

seawave@inetshonai.or. jp
[2] http://www.truebasic.com/index.html, webmaster@truebasic.com
3] 00000000, 00L, 0000, 1998.
[4 DOOD0OO0OOOOO,001I,0000, 1998.
[ DOODO0O0ODOO0OO,00 N0, 0000, 1998.
[6] DOODOOOO0O0O,00 A, 0000, 1998.
[7] DO0000D0O0O00,00 B, 0000, 1998.

[} 000000000, 00C, 0000, 1998.

55






57

0 OA MuPADOOOOOOUOOOMO
HEN

MuPADOOOOOOODO http://www.mupad.de/ 0000000

Al MuPADOO?

MuPAD O OO O O0OPaderborn 000 B.Fuchssteiner D000 00000MuPADOOOODO
0000000000000 00000019890000000000SaFace0 00000000
000 OSO000O0 MuPADOOOOOOOOOOOOOOOODOSOOOOOOOO?O

googoooooo o

o Amiga/NetBSD

e HP-UX

o Convex

e DEC/Compaq Alpha/OSF
e DECstation/Ultrix

e IBM RS6000

e Machintosh 68K OO

e 0S/2

e Linux on PPC & MKLinux
e Solaris/NeXT/FreeBSD/OpenBSD on PC
e SGI/Trix 5.x/6.x

gboogobooooooooboo O

e (MuPAD Light O O )Windows 95/98/NT
Macintosh/PPC

e Linux on PC

Sun Sparc/Solaris & SunOS

"http://www.uni-paderborn.de/
219990 90 20000
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A2 00000000 (LightO)

1. http://www.mupad.de/ 0”Download”000 0000000000000 OOOOODOO
gooooooo

2.00000000D0COO0OODOO ftpOQ0O0ODOOOOOODODOOOOO

0000 ftp://archives.cs.chime-u.ac.jp/pub/MuPAD/distrib/windows/
0000 ftp://kankoromochi.econ.nagasaki-u.ac.jp/pub/MuPAD/

gboooboooboooooboobobooboobobbobooobobooboon
gooooooboooboobooooooobooobooobooobl.oobooooogooo

3. mupadlight_14l.exe 000000000 O0OOOOODOO

4 D0oO0O0O0OO0oOoOOoOobOOobDOoboOOobOoOobOOobOOoOoboOobDobOOOoDbDbOOoDOobOOonon
gbooooboooobbooboobbooobooobobooobooboboobobooobo
gboooboobboobooboobooboobn

5. OMuPAD Light OO OO O000O0O0O0O000O0O0OODOOOOOODOOOOOOODOOOOO
gboooooo



O UB 00000000o0uoogd

gb19990 90 2000 000000

Mathematica 0

000 Wolfram Research Inc.
0000000 Version 4
00 URL O

0000 http://www.wolfram.co.jp/
0000 http://www.wolfram.com/

Macsyma [

000 Macsyma Inc.
ooooooo 24
00 URL http://www.macsyma.com/

Reduce O

000 Anthony Hearn
goooooo 3.7

00 URL http://wuw.rrz.uni-koeln.de/REDUCE/
Maple O

000 Waterloo Maple Inc.
ocoooooo v
00 URL http://www.maplesoft.com/

DERIVE [

000 David Stoutemyer/Soft Warehouse Inc.
0000000 4.11 (Windows O)
00 URL http://www.derive.com/
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60 00B 0OO00OO0OOOOOODODOOO
UBASIC [O

goo oogo
ooooogno 8.8

00 URL http://www.rkmath.rikkyo.ac.jp/ kida/ubasic.htm
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