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100 H=639 : V=399 : 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
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OO000O0O0DOO0o00 wo019000001000010200000 15000GOSUB 1000000
gobooboboooboobooboooobooooboooobooooboooboobooooooooo
goooboboboobooboooobobooooooogoo soobooboboooboDz00y
goboobooobooboobooooobooooooboooobooDbo
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F50) A H)

Oloslw| slplalm] &]®lm] » o]« mBlw] e
[L00 H=639 : V=899 : U=160 : W=30
110 PI=3.14159

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

130 LINE (H/2,00-CH/2,V)

140 INPUT “m, n=";}.N

150 T=0 : GOSUB 1000 : PSET(P,Q)
160 FOR T=0 TO 2#P1 STEP 0.0Z/(H+H)
170 GOSUB 1000 : LINE -(P,Q)

([1000 E=SINCM#T) * T=SIN(W+T
1010 P=H/2+H+0 = Q=V/2-T=
1020 RETURN
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m := input("m>> ");

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

Grid=[ceil (2*PI/0.02*(m+n))]1]);
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s 5 oi= dnput(Tne> M
* plotZd([Mode=Curve, [zin{m*t), sin(n*t)], t=[0,2*PI], Grid=[eceil(2+PI/0.02* (m+n))]1]1);
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1.1 goooood

00000000000000000 MuPADOOOO'O345;00000000000000
goobooboooboooboobooo

>> 3 + 5;
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goooooooooooooooooboo

300000000000000000000000000000000000000000000000000000
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>> 3+5; 3-5; 3%5; 3/5; 3 mod 5; 3°2;

15

3/5

9

ooboooooboooooobooobooobOoooooboboooooooobooboooog
O0000OoOoooooo?0 MePADOOOOOOOOOOOOOOOOOOOOOOOOOO
oooobooooo

>> 4/2; 5/3;

5/3
gboooooobooo

>> trunc(3/5);

0

oobobooooobOoboo0obOtruncOO000O0O0O0O0OO0OOCODOOOO
MuPADOOODOOOOODOOOOOOOOOOOODODOOODOOOOOODDOO

>> 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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gobbooobbooobooobooobbooooooooboooooooobooboobooDbn
obooooobobooooobooooobooboooobooo

>> -15901395728943 * 459280589293;

-7303202400970134336007299

>> 5 - 9289567 + 29762897458923523489578 / 458972480 * (4590824 / 87989) + 98475125608;

8540012528776867131961957337 /2524033096420
000 binomial(m, n) OO OOOO ,,C,, 0000000

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

>> binomial(100,10);

17310309456440

000000 fact(m) 000 n!IO000000O

>> fact(10);

3628800

>> fact(100);

93326215443944152681699238856266700490715968264381621468592963895217599993\
22991560894146397615651828625369792082722375825118521091686400000000000000\
0000000000

gbooobobooooobooooobobb 400b0oooboboon

>> ifactor(144);

1, 2, 4, 3, 2]
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00000000 144=1x2'x3200000000000000000000000000
goboooooao

O0000o000o00o0o0o0oooOo (Geh)ouoooo (LeM)ooooooooooooo
00120240246 00000000000000000000000

>> iged(12, 24, 256);

>> ilem(12, 24, 256);

768

oooooboobobooobooboboobooooooboooboonoD 37,897970867569 0 0 0O O
ooboooooooono

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

TRUE

TRUE

FALSE

0000000897970 37000 (TRUE)D&G7690 000000 (FALSE)YDOOOOOODO

MuPADOOOODOOODOOODOOOODOODOOODOODODODODODDODODOOODOOOOO

numlib::lincongruence(a, b, m) D00000000000O0O0OOOCODOOOOOOOOOO
0000000 ex0mO000000 bOD0O00O0 000000000000 000O000O0
O00Onumlib::0000000O0O0OOOOOOODODOOOOOOOOOODOOOOOOOOO
0ooooooooooooo

>> numlib::lincongruence(13, 9, 27);

(9]

>> numlib::lincongruence(37, 82, 493);

[322]

ooood 141
gooOoOoOoOoOoOoOOoOOOOOOOOMuPADOOOOOOOOOO0O0O0O0O00O
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1.2 OOOogoo

0o0oO0ooonooonogoooag
>> reset();

OO0 reset0000000 MuPADOOOOOOOOOODDOOOOOODOOOOOODDODOOO

ogbooooboooobooooooboboooboboooobooooog
ooboboooobooobOoobooboobooobooooooooooboooooboboOoOoDbn

gobooboobooboobob sqred0goboobgoooobbobbobooboon

>> sqrt(2);

1/2

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

oooooooboooboooooboooboooobooooooobobooobboOobooooooag
obooooobobooooobooon

>> 57(1/2) * 67(1/6); sqrt(5) * sqrt(6);

1/2 1/6
5 6

1/2 1/2
5 6

O0000O0000000000 simplify00000000O0O00OOOOOO (%0000
0o0)oooooooooo

>> simplify (%) ;

1/2
30

gbobooboobooboobooboobooobn

>> 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

gobobobooboboobooboonbo

>> 8 / sqrt(56);

000000000000 0o0O0«000000DO e0DODOOOCOOOO0O0 MuPADO PIOE
goboboobooobOOooooobOobboobOobOobooD fleat00O0O0D0OOO

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

3.141592653

2.718281828

000000000000000000000 DIGITSOO00000000O40000000
oooboobobooboxOeO 100000000000

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

100

AMuPAD OO O0000000O0DODOOO
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>> 3.141592653589793238462643383279502884197169399375105820974944592307816406\
286208998628034825342117068

>> 2.718281828459045235360287471352662497757247093699959574966967627724076630\
353547594571382178525166427

ooooooooooo
>> delete DIGITS;
ooooo

0oooo 1.2
V2010000000000

1.3 000
reset 0000000000000 O0O0O0OOO
>> reset();
MuPADOOOOOODODODOOOOOO Y/-1010000000

>> I; sqrt(-1);

I

gobooboooboobboobooboboobiboobbodl selvedbognoo
oboooooboooooboobooboobooon

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

gbobogoboooooboboboooobobobobooooobobobobooooon
bb00DaOv000000C0CO0OO0O0OO0OO0OOODOODOOODOOOOOCOOO

>> a :=3 - 4%xI; b :=8 + 9 *x I;
3-41

8+ 91
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gbooboobooobooboooo

>> a + b; a-b; ax*xb; a/ b;

11 +51
-5-13T1
60 - 51

- 12/145 - 59/145 I
gobooboboobboOob RrRednoooOlD mO0oooogd

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

-4
conjugate 10D O 0OOOODOOODOOO

>> conjugate(a);

3+471

oobood 1.3
0000000000 322+7:x+1=000000000000000000000000000

1.4 OO

MuPADOOOOOOOOOOOOOOOODOOOOOOODOCOODOOOOOOOOODOOOO
oogd
gboblo0obooooobooboooboobobboAagbOobooonDooo

>> A :={i * 2 $§ i=1..trunc(100/2)};
{2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,

40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74,
76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100}

gboo3ooboooboBsOonoooon

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

Jdooddpoos00nooooconooooan
>> C := {i * 5 $ i=1..trunc(100/5)};
{5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90,
95, 100}
000000 300000000000D00000D00neps00OCOO0ODOO

>> nops(A); nops(B); nops(C);

50

33

20

Xg AOpOcUOooooDoooooboboboboboboobobobOobOD uniond
gooooooooo

>> X := A union B union C; nops(X);

{2, 3, 4, 5, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 27,
28, 30, 32, 33, 34, 35, 36, 38, 39, 40, 42, 44, 45, 46, 48, 50, 51, 52,
b4, 55, 56, 57, b8, 60, 62, 63, 64, 65, 66, 68, 69, 70, 72, 74, 75, 76,
78, 80, 81, 82, 84, 85, 86, 87, 88, 90, 92, 93, 94, 95, 96, 98, 99, 100}

74

YyOOOOAOB, cOOOO (DODOOOOO)OODDOOOOODOOODODOOOODOOOOOoOO
00000 intersect DO UO0O0O0OO0OO0O0O00D0O00OYDO 2,3, 500000000000
gbooooobooboo

>> Y := A intersect B intersect C; nops(Y);
{30, 60, 90}
3

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

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

71

obobOooooooobooboooob co00obobo0oboobo0obob0obOobOo OO
ood

>> G := {i $ i=1..1003};

{1, 2, 38, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, b2, 53, 54, b5, 56,
57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93, 94, 95, 96, 97, 98, 99, 100}

gboooooobooooooooo

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

{1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
39, 41, 43, 45, 47, 49, 51, 53, b5, 57, 59, 61, 63, 65, 67, 69, 71, 73,
75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99}

{1, 2, 4, 5, 7, 8, 10, 11, 13, 14, 16, 17, 19, 20, 22, 23, 25, 26, 28, 29,
31, 32, 34, 35, 37, 38, 40, 41, 43, 44, 46, 47, 49, 50, 52, 53, b5, 56,
b8, 59, 61, 62, 64, 65, 67, 68, 70, 71, 73, 74, 76, 77, 79, 80, 82, 83,
85, 86, 88, 89, 91, 92, 94, 95, 97, 98, 100}

{1, 2, 38, 4, 6, 7, 8, 9, 11, 12, 13, 14, 16, 17, 18, 19, 21, 22, 23, 24,
26, 27, 28, 29, 31, 32, 33, 34, 36, 37, 38, 39, 41, 42, 43, 44, 46, 47,
48, 49, 51, 52, B3, 54, 56, 57, 58, 59, 61, 62, 63, 64, 66, 67, 68, 69,
71, 72, 73, 74, 76, 77, 78, 79, 81, 82, 83, 84, 86, 87, 88, 89, 91, 92,
93, 94, 96, 97, 98, 99}

ooooooOooooo0oobooo?20ooobooo0ooobooogo
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>> (G minus (nA intersect nB)) minus (A union B);

{3

oooo 1.4
000 A, BOOOODOAUB=ANBOOOOOO MuPADOODODODODOOOOOOD ANB=
AuBOOOOOOOOOOO






25

20 Oootgod

oobooobooooooooobooboooobooooboooboooobooooooooboooobooog
oboooooboboooon

2.1 JOOooon

00000O000000o0O0o0obOo0o0obOoOooooa
>> reset();

gboooboboboobobobobobooobboboboboooobobobooooon
Uoo00obDo0bo0b0oobobibd expandJ 0000000

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

2

xX+2x -6
U0O00b000b00b00bU0o0obOn simplifyddoogooog

>> %/ (x+2);

>> simplify (%) ;

2x -3

gboobOoboooooboooooboboooobobooooobooooooooo
goobb0 factcor oo nooooooobbOOooobobObOOo0oOoODbDOOoOooobODO
goo



26 20 0000000

>> factor (x"3+3*x"2+3%x+1) ;

3
(x + 1)

gooooboooboobooooobooobbooooobbooooooooooobooboboOoon
ooboobOooboooOooooooboooobooboooonbo

>> p 1= (Bxx+y~2+z73) * (—x"2+4*y-2) * (x +y + z);

2 3 2
x+y+z) Bx+y +z) Ay-x -2)

>> expand(p);

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

2 3 3 3 3 2 3
12x y+4xy -3x y-2xz -3x z2z-2y z-2yz +

3 4 3 2 3 3 2 2 4 3 3 2 3
4y z+4yz +4xyz -x y -x y -x z2 -x z +4y z -

2 2 2 3

Xy Z2-%X yz
>> factor(%);
2 2 3

Ady-x -2) Bx+y +z) (x+y+2)

b0 dividkeUOOOOOOOOOOOOO0OO0OODOODOODO quOOOOODODOOD
oobooo

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

divide 000 0 100/0 200 000000000000000004000 QquoeO0O0OO
U00ORrRemUJ 000000000 OOO30000000O0O00OO0O00DOO0ODODO
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>> divide(q, x+y, [x], Quo);

ay+az+by+bz

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

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

goboooobooobooobooboobooo

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

factor(qq * (x+y)+qr);

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

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

0ooo 2.1
(r+y+z+u+ov+w)P 000000000000

22 0O0OOO0O0OO

0000000000000 00000 reset 0000000000000 DOOO0DOOODOO
>> reset();

goboobbooboobbool selvedODOOoOoooooooooboooobOoOonDO
goboboooboobooboooboobobboboobobobooboo

solve(U OO, OO); (2.1)
gog
>> solve(3*x+2=1, x);
{-1/3%}
>> solve(x~2-3*%x+2=0, x);
{1, 23

>> solve(x~3+3*x"2+3%x+1=0, x);

{-1}



28 20 0000000

O000o0o00o00oOo0ooooooOoUoOoOo {joo0ooooooooooo {yooo
oobooboooon

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

H{x =1, y = 03}
goboobboobbooboobodbUfleat0OOnogooOO

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

{ /2 1/2 }
{ 69 69 }
{1/2 - -~ , - +1/2 }
{ 6 6 }

>> float (%) ;

{1.88443731, -0.8844373105}

gbooooboboboooooooboboboboboboooobobobobobob
00000000000000000005000000001'0

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

- 0.62009832451987948927958388996275595590316905058951 + 0.828790283759816\
43866054362661596477100749059049667 I

- 0.62009832451987948927958388996275595590316905058951 - 0.828790283759816\
43866054362661596477100749059049667 I

0.62009832451987948927958388996275595590316905058951 - 0.28661913699201332\
367611609121052135333257838566016 I

>

0000000000000 000000000000000000000000000000000000000
goooooooooboo0ooonoo



22, 000O0ODOO 29

0.62009832451987948927958388996275595590316905058951 + 0.28661913699201332\
367611609121052135333257838566016 I

solve O OODOODUOODODODOODOODON infinityOODOO0OO coUODOOODODO

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

x in ]-infinity, -1/3]

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

x in [-4, -1/3]

obobOooooobooobooboobooboboooboOobooboobOoooo0pnOOoOOO
gboobboobobobobobonooDOo0oonbDOdDn 1linopt::feasibleJ OO OODOODOO
ooo

>> p 1= {2%x+2xy <= 30, 2%x+3*y <= 40, 4*x+2xy <= 48, x >= 0, y >= 0};

{0<=x, 0<=y, 2x+2y<=230, 2x+3y<=40, 4x + 2y <=48}

>> linopt::feasible(p);

TRUE

gbobooobdpO0O0O0OO0OO0OOCO0OO0ODOOOODODOODOOOODOOOCODODbOOn
ooooooboogoboodb1od1cz+8yuoooodoooooooooagoon
goo

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

[OPTIMAL, {y = 6, x = 9}, 138]
000000000000 000000D0000

>> q := {2%u+2*%v +4xw >= 10, 2*%u+3*v+2xw >= 8, u >= 0, v >= 0, w >= 0};

{8<=2u+3v+2w, 10<=2u+2v+4w, 0<=u, 0<=v, 0<=vw}t



30 20 0000000

>> linopt::minimize (30*u+40*v+48*w, q);

[OPTIMAL, {v =0, u =3, w= 1}, 138]
OO0 20000000000000000000O0O0OODODOO

oooogd 2.2
ooboboooooboooooo

1. (z+3)3(2z —3)%> = (z — 4)?

2. (dz -2z -5’ >z

2.3 00U
oooooon
>> reset();

solve U UDODOODODOOOODOO0ODODODLOOODOrecdbgoobonoonoOO
000000 (recursive) 1000000000 OOOOOOOOOO

rec(000, 0000, 0OO0O) (2.2)

gbobobobooooboboobooboboboooooboobobooooboboooo
O0b0b0000000 selvedOOOOOOO0O0OOoOoOO0OOOO0OOO0ODbOOOOODOODOOO

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

{3 n+ 1}
Odobo0oooooooobooouooboOobooobooooonoaoan

>> solve(rec(b(n+1)=b(n)*4, b(n)));

n
{c5 4}

000000000 {}00000 op0O0OO0OODOO

>> op(%);

Cb 4
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OO0o0o000D0O0000o0oo0o0b0o0DnD FibonacciOODODOODOOOODO10000000
glo0000000000D0000000 swbsOOOOOOOOOO tn0O nO 100000000
ooon

>> solve(rec(f(n+2)=f (n+1)+f(n), f(n), {£(0)=1, £(1)=1}));
fn := op(%);
DIGITS := 100; float(subs(fn, n=1000));

{ / 1/2 \/ 1/2 \n
{ 1/2 15 | | 5 |
{5 | ——— +1/2 | | ——= + 1/2 |
{ \ 2 /\ 2 /
{----—— +
{ 5
/ / 1/2 N\ 3
| 1/2 | 5 1}
/ 1/2 \n | 5 | ——— +1/2 | | }
I 5 [ \ 2 / 1}
| 1/2 = =—— | | 1 - ———=——————— |
\ 2 / \ 5 /3
100

7.033036771142281582183525487718354977018126983635873274260490508715453711\
819693357974224949456261173e208

gboobbogoboboooobooobooboboooboboboboobobobooboooo

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

3n+1

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

5m 3m

—_—— e ———

2 2

oOoo0ooooo0oooooOoooooo MePADOOOOOOODOOCOODDOOOODODODO
gooobood
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>> s :=n *x (n+1)/2;
skl := subs(s, n=k-1);
sk := subs(s, n=k);

simplify(sk - sk1);

goono 2.3

n
0000 ay, :=aer" 00 ZaiDDDDDDDD
1=0

goooooo
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30 totutuod

obobOooooooobobooboobooboobobOoboobOoboooooooboobooboonog
gooboobo20b00bobobooboobooboobooboobooboobooboobodg

3.1 UOooboono

000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000020000
00000000000

0000000000000000%000000000000

0ooooooo

y = f(z) (3.1)
00000000000000000 (3.1)0000000 00000000

ant™ + ap_1z™ '+ a1z + ao (3.2)

gobooobooboobooobooboobboobbay,...aco000DO0O0OOOO0OOO
gboooobooobobobobd»=1,23000000000000000000 200
gooooOMuPADOOOOOOOOOOOOOOOOOOO

(3.) 0000 2000000000020000 [ep)000000O

plotfunc2d(f(z), x=a..8);

gooobooooog
y=3x+5 (3.3)
O000000[-55 00000000000
>> plotfunc2d (3*x+5, x=-5..5);
000000 (03.1)00000000y=32>2+7x+400000 [-10,10000000000

>> plotfunc2d (3*x~2+7*x+4, x=-10..10);

0000000000 (0 320000ouooouooooo

10000 PCOMacintosh 0000
20pgooooo
300000000000Do0ooOon
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O 3.1: plotfunc2d(3*x+5, x=-5..5)

0 3.2: plotfunc2d(3*x2+7*x+4, x=-10..10)

Ug3d 0oogoobd
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>> solve(3*%x"2+7*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,-5) 000000
0000000000000000000000000000000000000000000

oooooo (O 3.3)0

>> unasigned(x);

plotfunc2d (3*xx+5, 3*x"2+7*x+4, x=-5..5);

O 3.3: plotfunc2d(3*x+5, 3*x2+7*x+4, x=-5..5)

000000000000 O0O0000y=f(z)0y=¢g(x)00000000000000O
000000000MuPADOODOOOOOODOOODOODOODODOODOOODOOOOOO
0000000 f(z)=3z+50 g(x) =322+ 7Tz +4000000

0330000000000000000000000 [-2,-1]00000007([0,1]0000
00000000000000000000000000000000000000000000
0000000[-2,-1]000000000000«0000 -15.000000000000
(0 3400)0y00000 02500 050000000000000000000000000O
000 (0 3400)00000000y=03...0000000000000000000000O
0000000000000000000000000000000000000000000
000
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>> plotfunc2d (3*x+5, 3*x"2+7*x+4, x=-2..-1);
>> plotfunc2d (3*x+5, 3*x~2+7*x+4, x=-1.6..-1.5);

0 3.4: plotfunc2d (3*x+5, 3*xx2+7*x+4,...

U00Osolve DO UOODOOO0ODOOOODODOOODODOODODOOODOOODDOODOD
goboooogboooboboboboooooboboboboboobobobooboooooo
gobOoooooboooooobobobOooboooboooooooobooooooooooonoo
gooobooobooooon

gooooooboboobobobooooooooooobobooooboboobon

_4at+3
y_2x—5

(3.4)

oobooboooooooooo

>> plotfunc2d ((4*x+3)/(2*x-5), x=-10..10);

O 3.5: plotfunc2d((4*x+3)/(2*x-5), x=-10..10)

goooog a::gDDDDDDDDDDDDMuPADDDDDDDDDDDDDDDD

ogbooog 3.1

y:%lﬂ y=3x+500000000solve00000D0OC0O0DOOOOOOOODOOO

goboboooooobooooon
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3.2 U0

036:00000

03600000/4ABC=600000000000000O0O0O0OOOOOOO

ing — CA
Sin = E
cosf = &
AB
tanf = % = sin 6
BC  cos@

goooooooooooooooooooooooooooo
sin?6 + cos?6 =1
MuPADOOOODOOOOOO

>> simplify(sin(x) “2+cos(x)"2);

gbooobOoboooooobooooobooobooon

t0 =
€0 tand
1
9 =
sec cos @
P 1
cosec =
sin @

0000 MuPADODOOOOODOOODOOOOOODODOOODD sin,cos, tan 00000000

gbooooobooooboobooooooo
MuPADOOOOOODOOOOOOODDOOOOOOOOODOCODOOOOOOODODOODOO

000 (rad) 0000000000000 OOOO0O0ODO 36000 2s00000004C00000

]

40000000 (rad) D0DOOO
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gobobobooboooooooboboobobooooboooooobon

5] -
0° —= 0
™
30° — §
45° — g
60° — g
90° — 3
180° — =
360° — 27

MuPADOOOOOOOODOOOODOOOOOOODOOOOOOOOODOOOOOOOOOO [o,360
°l0000000n 020000000000 O0O0O0O

>> plotfunc2d(sin(x), cos(x), tan(x), x=0..2%PI);

00000370000 sinzd cosze OO0DOOODOODOOOOOOODOODODOO YRangeO O OO

O 3.7: plotfunc2d(sin(x), cos(x), tan(x), x=0..2*%PI)

00000 YOOOOOOOoOOOoOoOo(O 3.8)0
>> plotfunc2d(sin(x), cos(x), tan(x), x=0..2*PI, YRange=-2..2);

000 YRange=-2..2000000000 yOOOOO [-2,21000000000000000
gbobO0O0tand OO x:WDDDDDDDDDDDDDDDDDDD yagoooood
gbooobobodbOsin,cos00O00O0OO0O0ODOOODOOODOOODOOY
gooog sinDcosDDDDDDDDDDDDDDDSin(m+%)zcostIDEIEIDEIDEIDEI
goobooooobooooobooo
gbobooooooobobobobobooooboboobobobobooobobobon
gbobobooboboboboobobobobooooboobobooooooboooo
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O 3.8: plotfunc2d(sin(x), cos(x), tan(x), x=0..2*%PI, YRange=-2..2)

00000000b,sinne 00006, -0 (0)000000000000 (00)dn -0 (0)0
0000000 (00)0000000 ces00000000

Qo = .
5+ Z (an cosnz + by, sinnz) (3.5)

goooobobooooooboobooooooobooooooooobooboDoobobooooboog
00000000 Fourier 00000000 OOOO0ODOOO0OOOOO0ODOOOCOOOOODOOO
gbooooooooooboooobooon

1 O<z<m)
flx) = 0 (z=0,m2n") (3.6)
-1 (r<z<2m)
00000 f(=) 000000000000 FourierO OO
4 S,nx+sin3x+sin5x+sin7a¢+
Z g
3 5 7
gooOoOooooooO0pU00QC0OO0OO0O0O00OCODOOOODO0OOOODOOOCOODOOOCO
goooooooooOoOoOoOoOoOoOoOoOOOOOOOOOOOO

(3.7)

>> subs(4/PI*sum(sin((2*n+1)*x)/(2*%n+1), n=0..4), x=PI);

/ sin(3 PI) sin(5 PI) sin(7 PI) sin(9 PI) \

4 | sin(PI) + -————---- + ——————- + ———————= + - |

\ 3 5 7 9 /
PI

goboooboobooboboobooboobobobooboobooooboobOn=5000000
o0 ff(n, x ) D000 0OD0OO0O0OO0OO0ODOOOOODOOOODOD #£000000D0O0O0OO
D000 for ... endfor;J0000O00DO0O00OODOOOOODOODOOODOODODOO
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>> ff := proc(n, x)
local ans;
begin

ans := 0;

for i from 0 to n do

ans := ans + sin((2%i+1)x*x) / (2%i+1);
end_for;
ans * (4/PI);
end_proc:

00000 £#£0000000 Fourier 00000000000 f(z) 000000000000
000000000 (0 3.9)0

>> plotfunc2d(£f(0, x), £ff(1, x), £ff(2, x), ff(3, x), x=0..2+PI);

O 3.9: plotfunc2d(££(0, x), ff(1, x), £ff(2, x), ££f(3, x), x=0..2*PI)

oooo 3.2

. T cos(2n—1)x
f@) =|al(-x <z <m) 0000000 f(2)0 Fourier 100 F— 457, =Bz 00
0000000000000 fg0000r=1,2,300000000000000000000

3.3 Juuuooobood

ggodobobbbuodo ebbog
y=a" (3.8

goboobooobooboboobioobbobbUe>100000000000000<a< 1
goboobooboobooboooooboooob eOO0O0OO0O0OyOO0OO0OOOO 10000000
oobooo

0000 e=3,21,5,:0000000000000000 (0 3.10)0

>> plotfunc2d(3°x, 27°x, 1°x, (1/2)°x, (1/3)7x, x=-2..2);
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O 3.10: plotfunc2d(3°x, 2°x, 1°x, (1/2)°x, (1/3)7x, x=-2..2)

a=e=271828.00000MuPADODOCOCODDOD exp(x) D0 OOOOOOODODOOODO
obooooOobobooobOoboooboesedbobooooonoonononen

1 n
lim <1+—> =e
n—oo n
oooooooooooooa

y=e*'0000000e000000000O y=logzO0OMuPADODO In(x)O0ODOO0OO
goobooobobbobboboobooboog

>> plotfunc2d(x, exp(x), ln(x), x=0..2);

0 3.11: plotfunc2d(x, exp(x), 1ln(x), x=0..2)

00000 000000000000 log,z0 log(a, x)y OOOOODOOOOO0OOOO0OO
O000oO0o0ooooo (o 3.12)0

>> plotfunc2d (In(x), log(2, x), log(1/2, x), x=0..2);

oooo 3.3
gbooooooooooboog
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O 3.12: plotfunc2d(1n(x), log(2, x), log(1/2, x), x=0..2)

e 4" —5=5

o (log;x)? = 3loggx — 2

3.4 UOJUoooooogd

00000000000 ooO0o0oo00 X-YOOoooooooo pOOOO (zy,y)0O0OO
ooboboooooooooobOoobobo «000y000000000

r = f(t)
y = g()

gbobooboboobooooboobobooboobooobotoobooooooboo
0000000000000 00000000000O00000000yY = f(z)000000O0O
gobooobooooboooooooboobbooboooooboooOoobooobooboooonoo
oobooooog

0000000000000 000000000000O0(e,b) 00000000 r>0000

(x—a)* + (y— b =1 (3.9

OooooooobooOooobeODOOOODODOOOODDOOOOO

T rcosf +a

rsinf + b

Y

go0o0oooOOoo0OooOoOooo0ooOoOO0 MePADOOOOOOODODOOODOODOOO
O00000000O0e=-1,b=-30r=50000000 (O 3.13)0

> a :=-1: b := -3: r := b:
>> plot::implicit((x-a) "2+(y-b)~"2-r~2, x=-10..10, y=-10..10);
plot(%);

>> plot2d([Mode=Curve, [r*cos(t)+a, r*sin(t)+bl, t=[0, 2xPI]]);
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O 3.13: plot::implicit(..., & plot2d([Mode=Curve

00000000000000”Grid=[100"000000000000000000O0O0O0OO
gboooobooooooboobogwodobooboobooboooooba

ooooooboooooboooooooboboo0ooooobooooobDooDooDOoOoDbo
OO0 implicitplot OOOO0OOOOOOOOOOO

ooboooboooooooooobooobooobOooooooooboooboOooboooboon
gooooboboooooobooooooobooooooooboooboboooooboooobDoOooboog
ocooooO0oooOoooooOooooobboOooooOoooOd=100010000000000O
obooooobooooboobooooobon 314000

>> a =-1: b=-3: r=b: d := 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);

0 314: 00000000000

OO00oo0oo0O0O000 Grid000DO0OO000DOOO0O00OO0OOOO0O00DOOO0O0O

gooo 3.4
gobobooboobgooboobobooboo
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40 OHOOootbobotd

oboooooobobooboooboobobooboooooboobOobooooooobOooooon
gboooooboooobooobooooboooboooboboooo

4.1 00U
Uboboobd0dlimitd00oooooboobonoobonobobbod

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

O0000001imit(0, OD0OO0OO0) 000000000 0O0OO0OO0O (4o00) O infinity O
0000000 —-coU-infinity 0O QOO OO

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

infinity

goboboobooobooboobooo
1.

. n?—2n+3
hm _—
n—oo —3n2+1

2.
lim 1-n
1
3.
ILm (\/n+ —\/ﬁ)

gbooooboooooobooooooooo
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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);

Oo00000 e=2.71828...O

1 n
lim <1 + —> —e
n— oo n

gbooooood

gooooooooooooooMePADOODOCOOOODOOOODOOODOOOOO

1 3n
lim <1 + —>
n—00 n

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

gboooboobooo

exp(3)

0000000000 e 000000000

0000000000000 00000000000000000000000 f(z) O

4 5
z* — 2z

fla) = 3x3 — 4z + 5z°

goooooooooooooooooo

1.

tim £(z)
2.

ILm f(x)
3.

lim f(z)

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

>> limit(f, x = 0);

0
>> limit(f, x=infinity);
-2/5
>> limit(f, x=-infinity);
-2/5
oood 4.1
oooOoooooooon
1.
I a
im
z—=0+/z+1-1
2.
. 1—coszx
lim -
x50 zsinz
3.
i log(1 + = + x?)
ml—>0 31:
4.
lim (1 + az)* (a#0)
xz—0
4.2 00

000000000000 4iff00000000000000000000000000OOQ
000000004ifs(0, 000)00000000000000 323+42—20 az®+bx2+cx+d
0000000 20000000000000000000
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>> diff (3%x"3+4*x-2,%);
>> diff(a*xx"3 + b*x"2 + cxx + d, X);

9x + 4

2

c+2bx+3ax

00000000 (0000000000000 0000U0O,ete)J0000O00OOOOO
gboboboboboboobooooooboboboboboobooboboboooooo
gon

1. 5sinx + 7cosx —e* + 3logx
2. (222 + 7z +1)2

3. coszsinz

4. e®cosz + 2’ logx

1
5' 3x+7

6. e ®

e® 1322
7. log @

8. e Tginxtanx

9 log m+mz sin ©
(2z+7)3

gooobooobooooon

3
5 cos(x) - 7 sin(x) - exp(x) + -
X

>> diff ((2%x~247*x+1)"2,%);

2
2 @Gx+7) (Tx+2x +1)

>> diff(cos(x)*sin(x), x);
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2 2

cos(x) - sin(x)

>> diff (exp(x)*cos(x)+x"3*1n(x), x);

2 2

cos(x) exp(x) - sin(x) exp(x) + x + 3 x 1n(x)

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

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

-exp (-x)

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

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

>> 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 ((An(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))



90 040 O0O00ODOOOO
3 4

2x+7) 2x+7)

gboooboobooobooooboboobooboobooooboooboooboo
diff 000000 ooboboooobobobboboooooooooboboobong
oobooboooon

>> y := poly(u*x~2, [ul);

vy (w);

2
poly(x u, [ul)

2
X

00000,00y000000x000000000 220000000000000 polyO
oobob0o000000000000DO0000O0D00DO000 z000O00,000000000
exp(sinz) 000000000

oobod 4.2
ooboboooooboooooo

2. log(2log z?)

4.3 0OU

0000 int0000000000000000 f(r) =422 +322-6x+100000000
gboobgoobooobod

>> f 1= 4xx”3 + 3*xx72 - 6%xx + 1;
2 3

3x -6x+4x +1
>> int(f, x);

2 3 4

Xx-3x +x +Xx

goboboboobb0 000000000000
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>> int(f, x=0..5);

680

O000000ooooooooooo MePADOOOOOOOOOOOOOOOOODOOO

godogooo g(x)[][}[][lﬂ goodd
/ (f(2) + g(2)) da / f(2)da + / o(z)de

/af(a:)da: = a/f(a:)da:

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

exp(x) + x

>> int(f + g, x);

4
2 3 5 x
x +exp(x) -3x +x + -——-
4
>> int(f, x) + int(g, x);
4
2 3 5 x
x + exp(x) - 3x +x + -———-
4
>> int(axf, x);
simplify(axint(f, x));
2 3 4

ax-3ax +ax +ax

2 3 4

ax-3ax +ax +ax

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

2 3 4

Xx-3x +x +Xx

4
X
exp(x) + —-
4

2 3

3x -6x+4x +1

3

exp(x) + x

2 3 4

Xx-3x +x +Xx

4
X
exp(x) + —-
4

0000000000000000000000000000000000000000000
00000 (0 4.1)0

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

goboobboobob0 0000000000000

>> solve(f-g, x);

{-1, 2}
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O 4.1: plotfunc(f, g, x=-10..10) & plotfunc(f, g, x=-2..3)

obooobOobooooobOoooobooboooooboooon

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

goobooboobooobood

>> 2%PIxint ((r~2-x"2), x=-1r..0);

ocooooooOooooogooooooOoooooooooog?

>> f := rxcos(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)
Warning: Found potential discontinuities of the antiderivative.
Try option ’Continuous’ or use properties (7assume). [intlib::antiderivati\

vel

2 2 2 2 1/2
int((r cos(t) + r sin(t) ) , t =0..2 PI)

000 (Warning)DOOOOOOOOOODDOO0OO0O0O0O0O0O0O00OOO0O0O0O0OO00O0OO0O0OO
gobobOooooboooooobooOooboOoooobo0o0ooboO0o00o0obOoO0dd Continuous
gbooooobooooo
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>> int(sqrt(diff (£, t) 2+diff(g, t)~2), t=0..2*%PI, Continuous);
2 1/2

2 PI (r)

oobood 4.3
O030000boooooooboooooobooon

4.4 000000

U0b000 solve DO DODODODOODO0DOO0OD0OO0DOO0DOO0ODOODOO odeDO0ODO
ooobdbOrecdOoooononO

>> solve(ode(y’(x) = y(x), y(x)) );

{C1 exp(x)}

0000000y =y00000000000000000 0ode0 000000000 solveO
ooboobooooog

gboboooooooboobobobobooobobobobobbobooobobobon
googd

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

{exp(x)}
gooooooooooooboooobooobo 20010000000 O0O00b0O000

>> solve(ode({y1’(x) = 2xy2(x), y2’(x) = 3*xy1(x)}, {y1(x), y2x)}) );

{ -
{1 1/2 1/2
{1 y2(x) =C4 exp(x 6 ) + C3 exp(-x6 ),
{ -
1/2 1/2 1/2 1/2 -}
C4 6 exp(x 6 ) C3 6 exp(-x6 ) |}
yl(x) = —————————-mmmmmmmmm - e (I
3 3 -1

0000000000000 0000000o0o0o0o0oO0oOoOooOooooobooboboOoOoooon
0000000000000 0000000O0b00000b0 00O 000000 MuPADOOO
00 numeric::odesolve O OO OOOOOONO
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gooo 4.4
obooooooooooboooooboobooooooboo

95
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oo

oooboobooooooobooooooboobooooooboobOooobooobboobobooo
ocodooooOo0ooooooooOoooooUo0ooooOOoooOogo2OoOooboooOoooo
obooOoooobooobobooboboobooboooobooooooobooboboooobooonog
oobobOooooooobooboooobooobooboooooooobooobooooboooooog
ooooooooo
oooopooo0oooo0ogoooo0oooooUooboooOoOooooogoooog?
oboooooboooon
ooboobooboooooooboooooooooooooobobobooobooboOooDbn
oobobooboboobooboooooooboboboDoboooooobobOobOoDboDbOooGg
oboobOooobooobooooobooobooobooboooobooobooboobooooag
obooobooboooobooboboobooboooobobooooobOoooooboOooon
ooooooboooooobooooboobboobooooboobOoooobbooooboDbo
ooooobobooooooooooooobooooobobooooobOooobooooDoooboog
goboobooooobOoooooobOooOoOobooOooobOOobOooOoboOooooobooooog
gobooooooobooobbooboboooooooooooooboobooooOooboooog
goooobobooooooobooobbooooooboboobobooobooooDoobbooboooboog
gbooooobooboooooboobooooboooobobooooboboboonooo
gobooboooboooboooobobooboooooooooooooooboooboonDn
gobooboboobooooooooboooboooobooooboooooboooboooobooooonoonog
gooboobooooboooboooboooobobbooooobooooboobooboooboDoooooboog
goooobooboboooobooobooobooobooooboobboooobbooooooboooboog
gooboooboobooobbooboooobooooooooooooooooooboobooooboog
goboobooooboobooboooboooboobobooboooooooboooog
gboooooboooooooooooboboooobooboboooboboo
ocoooooooopooooOoooodooopoooooooogo2moboooooooooo
goboobooooooobobooobooboboooboobboobooobooooo0ooboooboog
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0 OA MuPADOOOOOOOOOO
HEN

MuPADOOOOO0OO0O http://www.mupad.de/ 0000000

A.1 MuPADODO?

MuPAD 0O 00 0O O0Paderborn 0 010 B.Fuchssteiner 000 000000MuPADOODODOD
O000000ODO0O0O0000000D01980000000000SciFace000O00O0OO
000 O0OSO0000 MuPADOODOOOOODOOOOODOOODO OSOOOO0OOOO?0

o (MuPAD Light, Pro)Windows 9x/NT /2000
e Macintosh/PPC (1.4x00)
e Intel/Linux

e Sun Sparc/Solaris

A2 00000000 (Lightd)

1. http://www.mupad.de/ O ”Download”0 000000000 0O0O0OOOOOOODOCOOO
gooooooo

2. 00000000O0DOO00O0DOOO0 pOOOOODODODOOODOODOOOOOO

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

gboobooobooboobobobobooboobooboobooobobooboon
gooobobooobooboooobooooooobool.cobooboboooooon

3. mupadlight 200.exe U0 O000O0O00O00O0OD0OO00O0ODOOO

4. 00o0o0o0obooooboooboobooboooboooooooobobobooboobooDbooooo
gobooboobooboooboooboboooboobooboobooobooboobOooog
gooobOoboobooboboooooboooooga

Thttp://www.uni-paderborn.de/
220010 50 230000
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5. OMuPAD Light 0O O0OOO0O0O00000O0COOO0O0OOOOOOOOOOO00OO0OOO
ooooooo

A.3 MuPAD 14x00000000O

gbooobOz20000000000000DO00C00O00D000 14x0000000000A0
oobooooon

>> Factor (x"2+2*x+1) ;

gooobOobooboooooboboboboooooobOoboboobobooob14x000n00ono
gbgobooboobooboobobooobn
gooooobd14xgboobooboooooooboboobobooooooboo

>> prog::changes();
O00oo0o0oO0oooooooooooo

>> prog: :changes();

Info: Obsolete functions of MuPAD version 1.4 are ’restored’.
Any call to an obsolete function will produce a warning.
A function from the present library with the same or a

similar functionality will be called automatically.

>> Factor (x"2+2*x+1) ;

Warning: ’Factor’ was removed, use ’factor’ instead [Factor]

(x + 1)



O 0B 0000000000 0O000

ob 20010 5023000 000000

Mathematica O

000 Wolfram Research Inc.
0000000 Version 4.1
00 URL O

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

Reduce O

000 Anthony Hearn
goooooo 3.7
OO0 URL http://www.uni-koeln.de/REDUCE/

Maple [

000 Waterloo Maple Inc.
ooooooo 6
U0 URL http://wuw.maplesoft.com/

DERIVE [

000 David Stoutemyer/Soft Warehouse Inc.
0000000 5 (WindowsO)
OO0 URL http://wuw.derive.com/

UBASIC O

ooo oooo
oooooog 8.8f

OO0 URL http://www.rkmath.rikkyo.ac.jp/ kida/ubasic.htm






0 oC oogoood

1.1

>> (13*%9) mod 27;

>> (37%322) mod 493;

82

1.2

>> DIGITS := 100: float(sqrt(2));

1.414213562373095048801688724209698078569671875376948073176679737990732478\

462107038850387534327641573

1.3

>> kai := solve(3*x"2+x+7, X);

1/2
{-1/6 1 83 - 1/6, 1/6 1 83

>> x1 := op(kai,1); x2 := op(kai, 2);

1/2
1/6 T 83 -1/6

1/2
-1/6 I 83 -1/6

1/2

- 1/6}

65
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>> expand (3*x1°2 + x1 + 7); expand(3*x2°2 + x2 + 7);

1.4

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

{3

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

{3

2.1

>> expand ((x+y+z+ut+v+w) “5) ;

120uvwxy+120uvwxz+120uvwyz+120uvxyz+

5 5 5 5 5 5 4

120uvwxyz+120vwxyz+u +v +w +x +y +z +5uv +

4 4 4 4 4 4 4 4

5u v+b5uw +5u w+bux +5vw +5u x+5v w+buy +

4 4 4 4 4 4 4 4

b5vxx +5u y+5v x+b5uz +5vy +b5wx +5u z+5v y+

4 4 4 4 4 4 4 4

5w x+b5vz +5wy +5v z+5w y+bwz +5xy +5w z+

4 4 4 4 4 3 3

bx y+5xz +5x z+5yz +5y z+20uvw +20uv w+



20

20

20

20

20

20

20

20

20

20

60

60

60

x+60uv

y+60u v

y +60uv

wx+60u

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

60

Wy z

vwx+60uvwy +60uvw y+

wy+60uvwz

2

2

2

2

+60uvxy +60uvw z+

2

2

wz+60uv xy+60u vwz+60u vxy+

67
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60

60

60

60

60

60

60

60

60

10

10

10

10

10

10 u

10 u

10 v

10 w

10 x

uvx z+ 60
u vxz+60
2
uwzx z+ 60

2
vw xy+ 60
2
uwy z + 60
u wyz+ 60
2
vwyz + 60
2
vyz + 60
2
wWxy z+ 60
3 2
w +10u w
3 2
y +10u y
3 2
y +10v y
3 2
y +10w y
3 2
z +10x =z

60

60

60

60

60

60

60

60

60

+

+

uwx y

uvyz

uw X 2Z

u w X 2z

Ooo0ocC oooooo

60

60

60

60

60

60

60

60

10

10

10

10

10

30

uv X 2z

uvy z

VWXY

V WXy

vVwX Z

uxy z



30u vw

30uv y

30u w x

30u wy

30uw z

30u w =z

0 vw z

30 v xy

30 wx y

30w xy

30v y z

0w y z

>> factor(%);

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30
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(u+v+w+x+y+2z)

2.2

>> solve((x+3) "3*(2%x-3) "2=(x-4)"2, x):
left := expand((x+3)°3 * (2%x-3)"2); right := expand((x-4)~2):
left - right:
solve(left - right, x);
float(solve(left - right, x));

3 2 4 5
9x -135x -8l x+24x +4x + 243

3 2 4 5
RootOf (9 X22 - 136 X22 - 73 X22 + 24 X22 + 4 X22 + 227, X22)
{-2.10497664, 1.354422355, 1.619848602, - 3.434647159 - 0.7010343317 I,

- 3.434647159 + 0.7010343317 I}

>> solve((4*x-2) "2*(x-1/3)"2 > x);
2 2
solve({x < (4 x - 2) (x-1/3) }, [x1)

>> left := expand((4*x-2) 2% (x-1/3)"2-x);

2 2
2 3
148 x 49 x 80 x 4
————————————————— + 16 x + 4/9
9 9 3
>> solve(left > 0);

/ { 2 3 } \
I { 148 x 49 x 80 x 4 } |
solvel] { 0 < ————= - —= - ———— + 16 x + 4/9 }, [x] |
\ { 9 9 3 } /



2.3

>> a := a0 * r7i;

a0 r
>> sum(a, i=0..n);
n
r a0 r - a0
r -1
3.1
>> solve((4*x+3)/(2xx-5)=3*x+5, x);
{ 1/2 1/2 }
{ 753 753 }
{3/4 - ——— , —————— + 3/4 }
{ 12 12 T

>> float(%);

{-1.536737122, 3.036737122}

>> plotfunc2d ((4*x+3)/(2*x-5), 3*x+5, x=-5..5);
>> plotfunc2d ((4*x+3)/(2*x-5), 3*x+5, x=-2.5..-1);

71
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>> plotfunc2d ((4*x+3)/(2*x-5), 3*x+5, x=-1.7..-1.5);
>> plotfunc2d ((4*x+3)/(2*x-5), 3*x+5, x=0..5);

>> plotfunc2d ((4*x+3)/(2*x-5), 3*x+5, x=2.75..3.25);



3.2

>> fg := proc(n, x)

local ans;

begin
ans := PI/2;
for i from 1 to n do

ans := ans + cos((2%i-1)*x) / (2%i-1)"2;

end_for;
ans * (4/PI);

end_proc:

>> plotfunc2d(fg(0, x), fg(1, x), £g(2, x), fg(3, x), x=0..2+PI);

3.3

>> solve(4~x-5=5, x);

{ 1/1n(4)*(2+xI*PI*X26 + 1n(10)) | X26 in Z_ }

>> solve(log(3,x) "2=3%log(3,x)-2, x);

solve(log(3, x) = 1, x) union solve(log(3, x) = 2, x)

73
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3.4

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

4.1

>> limit(x/((x+1)~(1/2)-1), x=0);

>> 1limit((1-cos(x)) / (x*sin(x)), x=0);
>> 1limit (In(1+x+x"2) /(3*x), x=0);

>> limit ((1+ax*xx) ~(1/x), x=0);

2
1/2
1/3
exp(a)
4.2
>> diff(exp(x~x7x), X);
diff(1n(2%1n(x~3)), x);
X X X X X xx -1 X x -1
exp((x ) ) ((x) 1Inkx) +x (x) (x In(x) + x x ))
3
3



4.3

> a :=-1: b :=-3: r :=5:d := 1:
f := (r + d*t/(2+PI))*cos(t) + a:
g := (r + dxt/(2+PI))*sin(t) + b:
int(sqrt(diff (£, t) "2+diff(g, t)~2), t=0..20%PI);

/ / / sin(t) / t \ \2

int| | | -===—- +cos(t) | -—— +5 | | +
\\'\ 2PI \ 2 PI / /
/ cos(t) / t \ \2 \ \
e — - sin(t) | ——— +5 | | [°(1/2), t = 0..20 PI |
\ 2PI \ 2 PI / /7 /

>> float(%);

628.4059466

4.4

>> delete y1, y2;
solve(ode({y1’ (x) = 2*y2(x), y2’(x) = 3*y1(x)}, {yl1(x), y2(x)}) );
solves := op(%,1);

op(solves,1); y2(x) := op(%, 2);
op(h, 2);
diff (y1(x), x), 2%y2(x);

diff (y2(x), x), 3*y1(x);

op(solves,2); yi(x) :

{ -
{1 1/2 1/2
{1 y2(x) = C6 exp(x 6 ) + C5 exp(-x 6 ),
{ -
1/2 1/2 1/2 1/2 --}%
C6 6 exp(x 6 ) C5 6 exp(-x6 ) |}
J1(xX) = ———mmmmmmmmmmm oo o |}



I 1/2 1/2
| y2(x) = C6 exp(x 6 ) + C5 exp(-x6 ),

1/2 1/2
y2(x) = C6 exp(x 8 ) + C5 exp(- x 6 )

1/2 1/2
C6 exp(x 6 ) + C5 exp(-x6 )

1/2 1/2
2 C6 exp(x 6 ) +2Ch exp(-x6 ),

1/2 1/2
2 C6 exp(x 6 ) +2C5 exp(-x6 )

1/2 1/2 1/2 1/2
C6 6 exp(x 6 ) -C5 86 exp(- x 6 ),

1/2 1/2 1/2 1/2
C6 6 exp(x 6 ) - C5 6 exp(- x 6 )

Ooo0ocC oooooo



