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000 Jd00000000000 ged 0000 gedOOOOO. OO gedO g,¢,d0 3
000000000D0oDDDDoO0. gedOOOO DDDDDDDDDDDDDDDD
o000+ 000000000O0OooOooOOoO.

ooboooooooooobooo,b0bo0o0oo0ooboOoooboboboboooo0oobooob. 0o
oooo0O0o00o0o0o000O0,o0 lem 00000, ODOOOODODOOOOOOOOOOOO
ooboooooo.oooooooooobooooboooboooooo.

» OO
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ooobooooboo. boobo,0b0b00bob0 voooo nooooobooooooooooao

0000D00000. 000000 (2Ll00000000000000. 000000000
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max(27,v/236, F, —14) = @ 27V V236V S v —14 =
max (27, min (v236, max (%2, -14))) =27 27V (V236 A (v —14)) = 27

min(27,v/236, &, —14) = —14 2TAV236 N2 A-14=—14
1 3
1 3 1/6 5 )
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-5 4 7 e
T 6
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000000000000000.0000 1<n<100 ke(1,1000000.
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5t 4 3wt? — 16t° + y — 2242 + 9 = t?2 + (5t — 16t° + y* +9) (0 O0: 2)
5t2 + 3at? — 16t° + y® — 2212 + 9 = (x +5) 12 — 16t° + (y* +9) (O O: ¢)
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ooboooobooobobooooboobooooooooboOoooboOoooon.

» 000 40000,000 40000
Pbt+e+aict+a?+athk+ar—23d+a=kt*+b-d)aP+ (c+ D2 +z+ (ate) =
kxt4+ (b—d)z® +(c+ 1) a2 +z+(a+e)

(00D z)

» OO0 4+0000,000 40000
wot+et+zle+ra??+atk+r—ald+ta =kt +22(b—d)+2%2(c+l)+x+ate =
kxt+ (b—d)z3+ (c+1) 22+ 2+ (a+e)

318 00OOO0O00OOD

gooooooboooooobooobooooooOobo.oobobo0oobobooooOoboOooboboOooobooo
goboooobooo,obo0oobodo. boooooooboobooooobooobooboooooboo. oo,
00oooooooooooooooooooooooon.
gooooooooOoOoooooooUoOooooooooOoooooooo. oo,150000
gooooooooooooooobooooooo,0boo00ooboobo0ooboo0o.oboooooo,
I:ID,DDD+DDDDDDDDDDDD,1.5=%DDDDDDDDDDDDDDDDDDDD
ogoooo.

» 0000

52° + 5t — 1023 — 1022 + bz +5="5(z — 1)* (z +1)°

167 — gr+ giv — 10 = 55 (v + 30) (v - 1)

12023 + 20 (=3 +2v/3) 22 — 3 (8v3 — 3) z + 3v/3 = 120 (2 + :v/3) (¢ — 1)?
0000000,00000000000000000000. 000000000000000
0000000000,0000000000000. 00000000000,0000000
0000000000000000000000. 000000000000,00000000
00Ooo0O0o00o00o00.
000000000000000000000,000000000000000000,000
00O000000000oo.

» 0000

522 +z+3=ux+52%+3

V59 (522 + 2 + 3) = (5iv/59) (z — 5ivEI+ &) (z + 5iv5I + &)
0000D000000000000000000 factor 00000,0000000000000

00000000 0000ODO0OO0O00. DOO00 expand DOOO0OO0O0O0O xpnd D000
oo.

» 00O
factor (52° + 5% — 102* — 1022 + 5 + 5) =5 (z — D} (z+1)°

expand (5 (z—1)° (z+ 1)3) = 525 + 5zt — 102% — 1022 + 52 + 5



31 0000000 55

200000000000O0O0,300000,00000000C00 200000000000
ooo.

» 0000
-y =@y (z+y) ¥y’ =(r—y) (ay+2°+y°)
=yt = (z—y) (z+y) (2% +¢?)

0000000000000 00000000000000000.

» 0000
P = (2 +y) (—zy +2* +4?)
£E5 + ys — (:E er) (fxyS _ xSy + x2y2 + 1.4 + y4)
2Ty = (z+y) (—xy5 — 2Py + 22yt — 23yB + ahy? 4 2 + y6)

319 200000000000

20000000000000 (D0 21000)0000000000O00 200000000
goooooooopooooo.

» 200000000000000000

1. 000000 ged D00O0O0O0,0000000000000000000.

2.0000 DI:IDIZIDEMEIDEIDEIDEIDEIDEIDEIDD. ooo,0000000
oooooo.

» OO
ged(52? — 52,102 — 10) = 52 — 5
gcd(m2+3x+ym+3y, m2—4yx—5y2,312+2y33—y2):m+y
gooooOoOooboooOo,0o0boooooooooag.

» 0000
x? —dyx — 5y = (x — 5y) (z +y) 32 + 2y —y? = 3z —y) (z +y)
000000000 (0D 21000)00000000000.

» 200000000000000000

1. 000000 lemO000000O (DOODOOOO).

2.0000 DDDDDDDD,DDDDD +o000booooooooooooono.d
OO0 crrL +900000.

. 0000000000000o0oU0. ooooooooooooooo.

4. 00000OO0OOOoooo.

» OO
lem(yx + 3z — by — 15, 2z — 53z — 5z + 265) = 265y — 1592 — 15z — 53xy + 3zz — byz + zyz +
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T

» O04OOno
yr + 3z — 5y — 15 = (y + 3) (z — 5) zz — 53z — 5z + 265 = (z — 53) (x — 5)
265y — 159z — 15z — 53zy + 3xz — Byz + xyz + 795 = (2 — 53) (y + 3) (x — 5)

3110 00000

ocoooooooooooboo,boo0o0ooooooobobboOoOoo,DooooooOoobobbboOoo

00D0000. 000,000 p(z) 000,000 p(z)=00000000.

ooo, 10,

22 -10000.0000 z—r000000000DOO0,r00000000000.

» UOOO0oOoooooooo

1. 0000000,0000000000.
2.00000000000C000COCOODDODDO.

» U000 4+0000

522 + 2x — 3, Toots: _3 } 2% + 1, roots: { 7
5 1
3
13—1—5ix2—8x2+?ix+%z+6i— 15—8, roots: | 54 3i
2 .
—£1

5
ooobo +0000000C0O0O0O0O0,000000000O0O0O0O0O00O0O0O0O0A0O.

» 000 4+ 0000
(34 134) — 151/(336 + 850i) = 2i (—1)
15/(336 +850i) + (5 + {57) =5+ 3i
go0ooooo,0bogooooooog.
» 00000000000

1. 000000 assume(real) DOODODD.

2. 00000000 assume(real) 000, OOO0OO0ODODOOOOO.
j.oooooooooooooooo.

4. 0000000000000 DOO0O0O0O0O0O00.

» OO0

assume (real) = R

» 000 +0000

8- 1322 —82? + Pz + a4 6i — 2, roots: 3

xT
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522 4 x + 3, roots: ()
0000 ¢PD0,00000000. O00D0,000000000000000.

» OO00OODOODOODOOO
e unassume 0 00 assume (complex) 0, 00000000000O0.

ooboooooboooooboooooobooooboOoooOooooOOooOoOoOoobobOooboboOoo, oo
ooooooo.
0000000000000000040000000000O0,00000000000G000O
gooboooooooo. 5000000000000, 00000000C0O0000O0GCO0OAO
gobo.ooo,00o00o0b0000b0b00ob0oO0ob00oobooooO0,0b00b00000b0b00ODbO
gooooooooo.

20000
ar’+bzx+c000000000,00000000000000000000000O0. 0000
00000ooo00.0oooo AQ0’0070000000,a=0Ab=0Ac=00,00000
0 abcOO0OD)0DD000DDO0OO. DOOO CO,000DO000DOOODOODO. O
000 ¢0,00000000. O000,000000000000.

» U0O0O+000O0
ar? +br+c, (00O z)

C if a=0Ab=0Ac=0
0 if c20Aa=0Ab=0
{-3%c} if b#0Aa=0
{—% (b—V—dac+b%),—5; (b+ V—dac+1?)} if a#0

30,400000

300 4000000000000000000000C0O0O00C0CO. D00OO000O00000
ocoooooooo.oooooboooobo,000b000ooooOooooOoOoOObObbObOOOo
oooo. boo,b00o0b00ob0oobooooobooooOo0obooOo0bbo0bboOoDb. 0boobo
000000000, D0000000000 (DoboObDe600000O0ODDO).

» OO0 +0000

3 4+3x+1,0:
1 1 1
35\/5_5_3%\/5_%
1 13/1 11 1 1 I
ﬁ7535\/5*§*§“/§(ﬁ+35\/575>
1 13/1 1,1 1 1 1
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» OO0 +0000
—0.32219
22 +3x+1.0,0: 0.16109 — 1.7544i
0.16109 + 1. 754 4i
000 2*+32+10 200000000000,000)00000. 00000000000
00000000,00000000,0000000000.

» OO0

3
1 1 1 3/1 1
(m—ﬁ/ —3+3 Zf( f,ﬁ’ﬁﬁ—a)) +

2

(g - HVS b (g + i) )10

ocooooooooooooo,0o00b000ooooOobco00oooO. ooooobO,000000
0000000000000 00D0O0,00000000000000DO0O0OO (OO 2900

o).
» OO
(—0.322185)" + 3 (—0.322185) + 1.0 = 1.174312318 x 106
(—0.32218535462608559291)° + 3 (—0.32218535462608559291) + 1
= 4.870126439 x 10~2!

» 00040000
—0.428 98
—3.609 6
0.51928 4 0.613 32¢
0.51928 — 0.613 32¢

2t 4+ 323 — 222+ 2+ 1.0, 0

2
4 3 2 -3
z* — Tx® + 2x° 4 642 — 96, O : A
4
gooooooooooa.
8 5 1
$37§x2—§$+273(%—3)(3%—2)(24—1)

0000 3,2, -100000000000000000.0000 y=2®-%22-32+2002

oooboooodbo 000000000, ODOOOO0OOO00ODOOOO00OO0OOO0O0. OO
o0o0o0ooO0o0oooo0oeOO0OO0OCOOOOOO.



3.2 0000000000 59

ooooooooooooo.

1 2 1 1
x3—€3ix2—8x2+€9ix+%x+6i—€8:(a:—3) (z+ 2i) (z — (5 + 31))

000000 3, -2i,5+3i00.

50000000
50000000000000000000O00000. 00000000000 O0GO00O0O00O
000000000 0DO0O0OOo (oo 29000).

» 000 +000O0
1.0

1.0

52° 4 524 — 1023 — 1022 + 52+ 5, 0: —1.0
-1.0

-1.0

—0.93969 — 0.342 024
—0.939 69 + 0.342 02
0.17365 + 0.984 814
0.17365 — 0.984 81¢
—0.5 + 0.866 03¢
—0.5 —0.866 037
0.766 04 — 0.642 79
0.766 04 + 0.642 79i

BT b+t 3?4 +1,0:

32 0000ODOODOOOO

goboooooooooobooooooo,gooboobooooooooooooobOoonon
ooooooooooooooo. ooobobooooooobocoOooooo,b0000,000
oo,0000CC0000000000O0O0O0.OO0ODODOOOOCOCODOOSO,970O0OO
goobooooo.ooo,bo000o,0o0o000oo00ooooooooooOoboooooooon.
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321 DOOOOODOOO

ooooooOoOoOoOoOoOOOoOoOoOoo bobooooOooOoooo.

» 0O 500000

1. 000000 Z=50000,00000000000000.

2. 0000000000 |*™|oooooooo. DoOO,0000 +000000000,
CTRL +=0000000.

00000, 0000000D00 (DD 62000)000D,20 50000000D0D. OO
0,3+000000800000.0000000,0000C00C0C0,0000000O0O0A0O
oooooo8ooooooooooon.

00000 100000000 (D0 97000). D0D0OD0O0DODODOOOOODOOODOOOO
o.0o0o000o0oo0o0oo0o.

e (00: a=245
I]I]I]:p:a:3+3z2—51’+1

|
e JOOODO: b=
2 +1

|:a b
Oo0: z=
c d

00000 pO000 2*+322-5x+1000000000. 000,000000000
00O0. DDOO,p(2)0 2 =20000000000000000. OO, p(2)00 2 =
2% + 622 — 10z +20000000.

322 10000000000

goboooo,ooo0oooo0oob0. 0ooo0oboobooboboooo,boob0b0bOoDbo
gooooo.

» 0000 fO00,2z000000 ax?+bz+c000D0.

1. 00000000,0 f(z)=a®+bz+c000000.
2.000000000000.

3. 0000000000000000000 [(*|oooooooo. ooo, 000000
00D000D000D000000. 000, CTRL +=0000.

0000D0D00000000000D f0D0D000000O0O0OO. 000, f(#) 000000
0000000 f(t)=at>+bt+c00000.

Note 00 f(y)=ay’+by+cO flz)=az?+bzx+c¢00000000000000000
0. 000000000000000000000000000. 000,0000000



3.2 0000000000

61

goboooboooooooo.

000,2000 y=224,20 y=12++¢0 y 000000000 20 ¢t00000000
00,0000000000000.000,00000 flz)=22+z0 ft)=t2+/t00
00000000000,

00,90 AO0O0O0OOOOOOOOOOOO0000,000000000000000000
oo.

f(z) =29(x)

f(x) = g(x) + h(z)
f(x) = g(x)h(z)
f(x) = g(h(x))

¢g0 hODOOD,00000000000000 f(z)0000000000000000. 0
000000 f00000000000,0000000000000000000. 000, 0
00000 f(z) =2¢(z) 0000 ¢g(x) 000000000,00000 f(z) 0000000
ooooooooo.

Note 0O0ODD, f+g, foyg, fg, f'00000D0000D00000D0. 200 f+g0
00, f(z)+¢(x) 000D0. 0000 200000 f000 ¢g000000, f(g(z))
000 (fog)(x) 00D00. 000020000000, f(z)g(x) 00000, 00O+
00D0000,000 f(y)=+0,00000 yO0OOODOO f(z) 00000000
ooooooo.

Example 4 f(z)=2%>+32z+5000 ¢g(z)=2*-100000,0000

f3)=23
g(3) = 26
f(9(3)) = 759
9(f(3)) = 12166
F(4 4 5i) = 8 + 55i
)

00 y=f(x) DO0OD0O0O0D0OODOODODOOD. 0D 20 yOOOODODOD yOOODODOO
goooooo.

» 00 f(z)=5x—-300000000

1.00 f(y) O fy)=by—300000000000000000.
2.00 5y—3=20000 y0OOOODD0O0O0+00000000000.

00000 y=12+200000.000000000000.

fHa) =1+ 2
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00D0000,0000000000000. 00 f(z)=52z-30 g(z)=1iz+20000
00 (0000 f'0000,000000000). 00000 f(g9(z)) 0 ¢(f(z)) 00000
00000000, 0000, f(gz)=2000,00,¢(f(z))=200000.00 g0 f
000000000000000.

323 ODOODOOOOOOODOOOD

» OO000O0O0O0OOOOOOOOO

1. 000000 f(z,y,2) =ar+3?>+22000 g(z,y) =2z +sin3zy 0O0O0OO0O.
2. 00000000oooooo.

3. 0000000000o0oooooooga EII:II:II:II:II:II:II:MDDD,EIDDDDDD
ooboooobooobooobobooooo.

oo010000,000000000000000000O0C0O00O000O0,0000000O
gooooooo.

324 0OO0OOOODO

obooooboboooboooooooooboo,oooo00ooooooooooao.
» OUOO0OO0OOooOoOooooooon

e JO00OO0O0OOOUOOOOLOOOODODO DDDDDDDD,DDDDDDDDDD
ooboooboooooooooo.

ooooooooooOooo. oboooooOoOoOoOoLoLoLoLoLooOoOo,oooboboooo.
» 00000000000

1. 00000o0000ooOo000oO00,000000000000O0A0.
2.000000000000O00O00COOOOCOGO.

ooooboooooobooooooooooobooOo. obooooooboooobooooboooooon
ooooooooooon.

» OO0OO0OO0OOO0OO0OCOOO0ODOOO
e JO0O0OOODOOODO,00O0OOODOOODO.

goooooooooooooboooo,0ooooboo0ooooooboo. Oboboooo,oo
goooooooooooo,oob0cboooooobco,0oooooobco00o. obooooo
goboooooooooooooooooobOo. obooooo,b0o0b00,000000DO
gooooooileooooooooooboo.

000000000000000,0000000000000000. 00000 ea=2200



33 000000

63

0000000000o0O, fle)DODOOODODOODOOOOO. OO fOOOODOOOODO
ocooooooooooboobooooo,000o0o0O0O0Cb0b0O00,00000oooooOobobboOo
ooooo.

Tip gooooooo,oboo0obboooooobbooboooooboooooooo. oood
ooooo0o0oo0o0oOo0ooOoooooooooooog.

33 000000

ooooooooo,000,000,00004000000000000. 0000000,
goooooooooooooboboooooo.oooooobocooooooo,o00000a0
gobooooooooooo. boo,0boboooboooooobooboboooboboOoboobooD, o
goooooooooo.oo0ooo 33oooooooooooooooooon.

331 1000000000

» 1000000000

1. 000000000o0oo0oon.
2. 0000000000DO0OOOD (OO DDDDD)DDD.

oooooooooooo.
0000000000000 0000000D0O000DO000D0OD0OO00DOOD, 00 (DOooD
0)0000000000000000000. 0000000000000 0O0OoO0O0.

» OO 4+ 0O

2 _ .1 3 1 3

522 +3x = 1.0, O: 0.23852, —0.838 52

23 —322+2x—-3=0,0:14,—1,3
ggobooobob,0oobobooobbo0bbooobboooboog.

» 00 + 0O
(=572 (x+1)=0,0:5,-1
00O00000000000000.

» OO 4+ 0O
14 ! =1,0:5,10
a+2 a—-4 7 7

3z —2|=5,0: {2e¥X + 2| X, €[0,1]}

000000000,00000 assume(real) 00000O0. OO00OD0OO0ODOOOOOOOCOO,
00000D00000O0. 00 4000000, assume(real) 00000000O0O. (assume
0000000000, 24000000000.)
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» 00

assume (real) = R

» OO 4+ 0

r=1,000

22 —322+2-3=0,0:3
Bz —2|=5,0: -1,
50000000000 00D000DOD0O0ODOODODOOD. ODOO,0D00D000DOOD0OO0
odoo0oDoU0DOOoO0DOoOU0DOO. OboO0,3000400000000000000000OO
goooobooooobooobo.ooboobo,00, gL, DbbobooLob b, o
000000000o0O0o0ooO0oooooooooOoOooon.

» OUOOoOO0OoOooOod

1. 000 +00000000000000.
2.0000000D000 1,2,3000 4000000,

oool1o0o0oo0O0,0000o00000ooOoo0bO0ooOoD. 20030000000,30000
gooooobooooooboooooooooooon.

» 00 +0 (00000 1000)
502 +3x=1,0:p; 000 CNnp, 00000 32+22-1

42=00:{-1,00Up, 000 p, 00000 —Z+22+1

» U0 +0 (00000 20003000)

.4 3 1 3
5a® +3x=1,0: 5v29— 35, —35V29 — 5

2t +2=00: 3ivV3+3,2-1iv3,-1,0
#t+2-1=0,0:p, 000 p, 00000 Z+2%-1

» 00 4+ 0(0QO0O0OD4000)

a4z, 00 2iv3+ 11— 1iv3,-1,0

z*4+2—-1=0,0: (0000000000000, 00000000000000000000
0oo.]

00 solve 0000000000, 00 solve 0000000000, 000000000000
000000000000000. 000000 "selve” 00000000000000O000O

gob.0ooo0oocooooboooo,0o+00000000000O0,00000000DO
oo.

» OO
solvesolve (522 + 3z =1) = { [z = —5v29 — 3] [z = &v29 — 3]}



33 000000 65

ooooooo
00000000000 0000DO0O000DDOO (900000). DOoOooDOOoOoOoooD
oooo,0000 +0000000DOO0O.

Example 5 00000000000 00O0OO0.

14 1 14 1

e 10 el a=50000,0 - gooood —— — =1
a+2 a—4 a+2 a—4

e 00 20 £=0.23852000000,5224+32x=10.00 z0 z=-0.838520000
00 522+3zx=1.0000000.
3 1
e 00 z 0O x:—1—0+1—0\/29DDEIEIEI,DDDDDDDDDDDDDDDDDDDDD
oooao.

522 +3x =5 i\/E—3 2+3\/@—371
7\ 10 10 10

332 ODOOOOOOOOOO

oooooooooooooo+ 00000000000, 000 DDDDDDDD.DD
goboooooooooooooooooboooo,bb00obbo0ooDboo.

» 00 +0O
1 1 L ) oooo it y=1
—+-=1(z000),0 : .
z oy {—%_1} if y#1
Y
11
oooO  if ———=+1=0
—+-4-=1(z000),0 : T
y oz oz 1 .
{-mim) i - +120
11
oooog  if —+—=0
11 1 T

—+ —=—=(RO0ODO),0 :
7‘1+T2 R( )7 {

1 ; 4=
ﬁ“‘%} if 7“1+7"27é0
3.3.3 00000

0000000000000 10000000000000000000O0O0O0O0O0O0O0O00O0
oooo.

» UUOO0O0OO00OO0OOO0OO0OO0OO0O0

.00000 (==¢) 000ODOOO0O,00000000D0D0O0OOCOO.
.0ooo0obooooooooboo.

.000 100,0K0000000000O0.
.gbooooboooboobooooooo.

=W NN =
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» 00000000000000000

1.DMM]EaDDDDDDDDDD+DDDDDDDDDDDD.
2.0000000000000000000. D00 eNTERDDOODODODODO.

Tip 0UO0OO0OOO0OOOOOOOOOOOOOOO,0000000000000000,00
O,000000000000O00O00OO0O.
» 00000000

l.0ooooooooO,0000000000000.

2.0000000000000000O0 EIDDDDDDDD.
3. 000000000D0O00000C000O000,00000000000. 00000000
oooooooooooooo.

goboooobooooboooobooog.

» 00O 4+ 0O
26—y =5 { 19 3}
,DI .’Z‘:—7y:7
r+3y=4 7 7
2 _ 2:5
! Y u [35:37242*2]
z4+y=1
_ 1 9 , _3 45
x2_3y:7 0. [x_fi 301717:[/_5,/301+§]7
6o+dy=9""" [z=1V30I-§.y= 4 - 3/300
0000000000000 0000DO0D,00000b00D00ooDooDoooooooOooao
ao.
» 00O 40
2v—y=1
r+3z2=4 ,2,y,2 000000000
w+x=-3
1 7
O = — —3’ = -2 —7’ = — —
x w y w z 3’LU+3
334 00O

ooooooobooobooboooobooboooooooo,000obobo00ooOob0ooDooooOooOOoooo
ooboooobooooboobooooboobooo,b0oo0ooboo0ob0oboooooOobo0ooobOOoOoOooOoOooo
oooo. oo+000000O00O0O0OO0OOO0ODOOOODODOOOOOODOOO. oo,
goboobooooooobooooooodoooobooooooooono. oo,0b00004d0
oooooooooooooooooooooooooon.

» OO 4+ 0O
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2?24+ T7x—52=0,0: 0.67732,—7.6773

23 —-3.8—-15.6=0,0: —1.5—1.71764,—1.5+ 1.71764,3.0
000O000000000000000D0000. 000,0000000000000,000
oo0000O0O0OO0O0OoD0oOooo.

» 00 +000
22+ 7r—52=0,0 : {{x =0.67732],[z = —7.6773]}

3 —3.8c—15.6 =0,
O: {[lz=-1.5+1.7176i], [z = —1.5 — 1.7176i] , [z = 3.0]}
284322 —1=0,
0: {[x = —1.0023 + 0.63210i], [z = —1.0023 — 0.632 10i],
[z =1.0023 + 0.63210i], [z = 1.0023 — 0.632 104], [x = —0.573 94],
[z =0.57394], [x = —1.2408i], [z = 1.2408i]}

» 00O +000

2 +y* =5

22—yt =1 7

O: {[z=-1.7321,y = —1.4142], [z = —1.7321,y = 1.414 2],
[ =1.7321,y = —1.4142], [z = 1.7321,y = 1.414 2]}

00 +0000oooooo, 0000000 0o0oo0ooooooooooooobooboobooboo,on
ooooo.

» LUUO0OO0OO00O0OOOOO0OO0OO0OO0O0O0

1. 0000000000000 COO000 eNnTterR000000O0O0. OO0OODDODOOOOO
ooboooobobooooboooo.
2.00000000000000 e0O0O0O0O0OO0ODODO.

» OO 4+ 000
> +y* =5
22 —y? =1
xz € (—2,0)
y €(0,2)

O: [o=—-1.7321,y = 1.4142]

)

» UO0O0OO0OO00OO0OO0OO0OO0OO0,00000000000

1. 000000000000O0O0OOOOOOoOoOO.
2.00000000000000000O0O0O0O.

» U0 4+ O
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{y = —1.4142,2 = 1.7321}
PPy’ =50 o {y=-14142,2 = 17321}
22 —y?=10" = {y=14142,z = 1.7321}

{y =1.4142,2 = —1.7321}
000400000000000000000000.00200000000000000. 0

000000oooooooooooo e8oooooooooooo.

» 2D0O00O0O 4000
$2+y2:5
x2_y2:1

05§ 152f 253 35

0000000000000000000000000 2800000000000A0.

335 000
00o00000000000000O0.

» OOOOOd

Example 6 e JO0O0OUDOOOOLODOOO,00DOOOODOOODOOOODO.

» OO 40O

2
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00000000 4+ Sin, Cos, Tan 0000000000 OOODODOOO,0000,0000
ooooooobooong.

» 000 +4Sin
cosxsinw — 2secxcscx = m — (sinz) (2sin® 2 — 1)
» 000 +Cos

coszsin?z = — (cosx) (cos?z — 1)

» OO0 + Tan
tan%z

sinz =25+ Torl

ooooooooo

» OO
sin? z + cos
0000000000000 00bO0000DOO000DOO04Sin0 CosOOOOOODOO
oo.

2r=1

» 000 4+ Sin0O Cos, OO0

20 _coclp =1 qin?2p_ 1 _ _
tan® ez —sec” ¥ = oSN r — S5 = 1
2
cot?x —csclax =5 L —
sin“ x sin“ T
tanz + tany - ﬁsinaﬁLﬁ siny  sin(z+y)

- T n n =
1-— tanxtany 1- o5z cosy Sinzsiny cos(z+y)

oooo

» 00O
sin (x 4+ y) = cosxsiny + cosysinx cos (z 4+ y) = coszcosy — sinx siny
sin (ac + g) =cosx cos (x — g) =sinz

goboooooboooooooooo,b0c0obobobooobo0ooboboooooo.
» U0 4+ 0000

sinz cosy + cosz siny = sin (z + y) cosx cosy —sinzsiny = cos (z + y)

ooooo
goooobooooooooooooooooobooo. 0oo,00b00bo0O0O00bObOb0O0, 00
ooboooobooo.ooooobooooobooboo,oobobo0ooobooo.
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cos 6

sin20 = 2sin 6 cos 6 tan20 = 2 (sinf) ————
2cos26 — 1

cos 20 = cos? 6 — sin? 0

ocooooooooooooboOoOoOoUUU.booo,booDO0O.

» 00O

6
sin20 = 2sin 6 cos 6 tan20 = 2 (sin6) o8

2cos26 —1
cos 20 = cos? 0 — sin? 0

sin 60 = 6 cos 6 sin® 0 + 6 cos® O sin @ — 20 cos> § sin® 6
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goooooboooboobooooooooo. booboooboooo,bbo0boo0oobo0ooDbo
gobooboooooo. bocoooooobooo,0o0b0,obobooo0ooobooboobo
oooo.ooooooooo,0000000000000000000000O.

» U0 4+ 0000

sinzsiny = £ cos (z — y) — & cos (x + y) sinz = 1 — § cos2x
sinzcosy = 3 sin(z +y) + $sin(z —y) cos?z = S cos2z + 1
» 00O 40000
sin® x cos® & = =35 sin 10z + 52- sin 22 — =25 sin 6
512 256 512

3sin® 2 4 2sinz cosz + 3 = sin 2z — 5cos?x+%

2
|: sinz siny } B [ 3 cos (z —y) — 3 cos (z+y)

1 1

sinz cosy 5sin(z —y) + 5 sin (z 4+ y)

» 00O

1 cos(z —y) — 3 cos (z+y) =sinzsiny

1sin(z+y) + 4 sin(z — y) = cosysinz
goooobooooooo,obobooboooo,ooboobooooboobob0. boboo
ooog.

» 000

cos?z + % sin? 2z — sin®

zcos?x + 2sin?z = % — 5 Cos2x

1
2
sin3a + 4sin®a = 3sina
gooooobo,0oobobobobboboo0o0ooobobobobbo0. o0, Uooobooo
gooboooooo.

» OOO,00,0000
(sect) (14 cos2t) = L (cos 2t + 1) = cost — — sin?t + L = cos®t=sin®t41

cost cost cost cost
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» 000

(cost) ™" (cos®t + cos®t) = 2cost
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sin” "z or arcsinz | ] 57
cos™!'z or arccosz  [—1,1] [0, 7]
—1 ™ T
tan™ " x or arctanx (—oo, oo) —5, 5)
cot™lx or arccotx  (—o0,00) (0, 7)

arccsc [ arcsec 000 arcsin 0 arccos D0 OO OOOODOOO.

» OO

arcsec r = arccos %

arccsc x = arcsin %

gboooooobooooboooobooooooobooboobooooboobooooon EII]DI:ID
gobooooooocoooooooooooO. booboboooooOoOooOoOOoOoOoObOoODo

gooo.

1

Sec” - X = arccos -
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T = arcsin
xr

1

1

gobooobooooboooobooooooooo.

» OO 4+ Arctan

arctan x + arctany = — arctan 1 (z+vy)

rzy—1

arctan x — arctany = arctan ——%

zy+1

goboooboooobooooobobooooboobooooo.

» OO0 4 Arcsin

arctan x = arcsin

V241

» OO0 4 Arccos

arcsinr = %ﬂ' — arccos T

€T

arccos r = +m — arcsin x
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arccot x = arccos

€T
2

B
£



86 040 0OO0OO

» OO0 4 Arctan

: T 1 T
ICSIN T = ar I = T = 5T —ar 1
arcsin x = arcta. Wipr arccos T = 57 — arcta i

arctan x + arccot x = %ﬂ'
» OO0 + Arccot

arctanxr = %w — arccot x arccos ¥ = arccot —=
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00 +0000o0o00o0oobooobocooobooobocoooboooooooboOoooboOoonoa
goooooo. ooobooooboooob,b0b,0b00ob0bboooobboooo.
0000000000000, 000 assume(real) 000000, DO0DDOO0ODOO0DOODO
unassume(real) 000000,
» OO0

assume (real) = R
» 00O + 0

sinaz = 7/10, O: {7 — arcsin {5 + 27k |k € Z} U {arcsin ;5 + 2nk |k € Z}

sinz = 0.7, 0 {6.2832k + 0.77540 | k € Z} U {6.2832k + 2.3662 |k € Z}

tanZz — cot?z = 1, 0: 4 L7 — arctan —¥2 X33 | X33 €7Z
y 2 \/ﬁ"' 33| 33
U —%W—I—arctan V2 —|—7TX34‘X34€Z
V541

goooooooOD“Ww O ‘00’ 000bOO0OO0DO.ZzoOoOooDDOOO.
» OOO0O
arctan —Y2— — 0.666 24

VV5+1
00o00Oo0o0o0oo,00000b0o0oooooag.
» OO 40O

tan?z —cot?x = 1.0, O:

{3.1416X3 +0.90456 | X13 € Z} U {3.1416X14 — 0.90456 | X14 € Z}
000000000000 00000000. 00000000 y=tan?z —cot?z0 y=10
000 tan?z —cot?2z =1 00000000000000.
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» UUOOooOooooooon

1. 00000000000000O0O0O0O000000.
2. 00000000o0ooooooooooon.

» OO 40
sint =sin2¢, 0: 0

8tanz — 13+ 5tan?x = 3, 0 : arctan (£v/6 — 1)
tan2z —cot?x =1, O: 2arctanv/v5 — 2
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O0e*0 e *00000000O0DO0OCODO. O0O0O0O0O0OOOOODOOOO,00000O0A0

0oooooooooooooooooon.

sinhz = e’ cschx = — =
2 sinhx e —e™ "
coshx = ete” sechz = =
2 coshx e*+e "
tank sinhz e** —1 th coshz e +1
annr = = CO €r = =
coshz e 41 sinhz €2 —1

gobooboooobooooooo,0coooooo0obooooon. g

goooooogo

000 129000000000000.0000000000 sinh, cosh, tanh, coth, sech, csch

oooooo. ooooooooooobooooooooo,0o0000000
oooooo,00 +00ob0o00oobo0ooboooobobooobooo.boo
oooo.

ooboooboooooboooooboooooooooboooooboooon.

» 000 +00

sinhz = Le* — %e‘m

_ 1 =z 1 —=x
5 coshz = 3e” + 5e

e —1

tanhz = e cothx:e%li_l(eh—l—l)
00000000 00000000oo0, 00d0000oooooon.

» OO0O0O

sinh 3T = 5.2280 tanh (1) = 0.76159

oooo.oogo
oKOoOOoooooo

oooobooooooooO0ooo,b0 +0,000,00+0000000.

» OO 4+ 0O
sinhx 4+ coshx =3, O: {2i7|’X123 + (1113) | X103 € Z}

» 00O 4+ 000
sinhzcosha =3, O: {[z =1.2459]}
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uooooobooo,obobocoooocooobcoooon.

» OO0
sinh (z + y) = sinh z cosh y + cosh z sinh y

cosh (z + y) = cosh x cosh y + sinh z sinh y
0000000000 sinhd coshOOOOO0OOO0OODOOOODO.

» 000 4 Sinh O Cosh

sech z tanh z — csch?z = L

sinhz — SnhZz

1
cosh? z
» 00 4+ 00000000000

sinhz sinhy = § cosh (z + y) — & cosh (z — )

sinhz coshy = § sinh (z + y) + & sinh (z — y)

coshz coshy = 1 cosh (z + y) + 4 cosh (z — y)

0o0ooooooboooboooooboooooooooDooooooDooon.

b + + t
-20 -10 0 10 20

28 cosh 55 — 20
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oobooooobooooooooobooooobooooooooOo0oOooO,b0b00bO00O00000bO0
ooooooo.

sinh™!z = arcsinhz = In (z +v2?+ 1) reR
cosh™ !z = arccoshz = In (1: + Va2 — 1) z>1

1
tanh_lx:arctanhx:%ln(lJrz) —l<zx<l1
-
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gobooobboooobooboooobooooobooooboooooboooon.

» 000 4+ 00
arcsinhz = In (z 4+ Va2 + 1) arcsechz = In (%—0—,/%%—1)
goooooooooooooobooooocooooooboooooooon.

» 0OOOO

arcsinh 5 = 2.3124 cosh™1 10 = 2.9932
00000000000000000000,00 +0,000,00 40000000000
ooog.

» 00O + 0
arcsinh z — arccoshz = 0.3, O: {z =1.3395}
gooboboobooobooooooo.

» OO0

arcsinh0 =0 arccoshl =0 arctanh0 =0
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00 ,b000 ?=-1000000000e+6000000000.0000000000
B000000000000.

451 DO0OO0OO

0 PO0O0ODOOOOOODOO-D,00 OPO 200000000 (0DOOO0)60OO0O0ODODO
000000000obO0o00O0. 0Do0o0ooo (eb) 0000 P(r,l)OOOO,0000

a=rcosf and b=rsinf

00000.00000000 (6,b) 000000 r=vae2+520,00 00 tanf=$ 000
ooooooo.

0060 200000000000000.0000000000000000000000. 2
020000000,2r000000000000. 0700000000000 argz00
oooo.

» OUOOOO0oOoOooOOod

1. 00000000 g 000, g00000000O0O0O0OOOOOOO0OOOOO.
2.00o0ooooooooooo.
3.00,000,0000000000.

» OO
arg (3 4 5i) = arctan 3
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» 000
arg ((2+3)”) =13 -2r  arg(5*"%) =27 — 3In>

» 0000
arg ((51)2“) = 1.5322  arg(3+5i) = 1.0304

452 0000O0OD

+x0y0O000,r0 00000000000 OO0OOOOO0OOODOOO.OO0O0ODOOOO
ooo

z=a-+1b

goboooooooooboooooooooooon.

z=r(cosf + isinf)
go0,000000000000D0000DDO.

Z:T'Gie
000 r=|zl=va2+0b> 0 f=arctany 00.00000000000000 a+4b000
ooooooobooooo.

» 000 4+ 000
3+5i =/3de!e S 167 — /20 = v/2v/1287% + Lexp (—i arctan 1i-v/2)

167
gboboboboboboboboooboooboooobooboooooooo.
» OO0 +0000

\/?geiarctan% =3 + 5
V25672 + 2exp (—iarctan %) _ \/iéuswzﬂ _ i)«;‘l28ﬂ'2+1i

81

Taanz T o2 71
» OO0
V2HIEIEL L IBTEL _ (6 — /2
Tz 71 T2 11
goooooooooo
re't =r(cost +isint)

00000000000 000000oooooooDD
» 000 + Sin O Cos

re't =r(cost +isint)
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000000 re =r(cost+isint) 000 000000000000000000. 2#00
wOO0O0OO0OO0O,rebd00,00 r0000000,2=re"000w=a+ib00000
0.000,00 2 0000000000000.

( Zt)a-Hb ( In T)a+zb ( )‘I‘Hb e® In reib In reitaefbt

= ealnr—btgilattblnr) _ pap=bt (¢og (tg + binr) 4 isin (ta + blnr))

00000 k000000,e% =t 00000, 000000000.00000000
0o0,00000000.
» 000 +0000
it = e 57 5% = cos (2In5) + isin (21n5)
» 000 +0000,000
(1+ 2)2 f = eamHn2 ¢oq (37— 1m2) + (e%’T‘HH2 sin (7 — 4 ln2))
2e1™ (icos (31In2) +sin (5 In2))

454 0O.-0000000

0-000000000z=r(cosf+isind) 00 nO00O00O0ODOOOOO,0000000D0
oo.

2" = (r (cost + isint))" = r™ (cos nt + i sin nt)
nd0000000CO0OO0OOOOO0O0OOCOOO0OOOO+0O0O0OC0OO0O0O,00000C000
gooogoooooooooo,bo0o0oo0ooooooo.

» 00,00 40000,0000

(r (cost +isint))® = r3cost + 3ird cos? tsint — 3r3 cos tsin® ¢ — ir sin® ¢
3 cos 3t + ir3 sin 3t = 73 (cos 3t + 4 sin 3t)
re 00000000O0OOODOOO

\n .
(T62t> — rneztn

gooo,0oboocoobboooboon.

455 0DO0OO0OO0OOOOOOODOO

0000000,0000000000000000000000000000000.4000
00000000000000000000000000.
00 arcsinh O [-3,2] 000000000000000.
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sin 5¢ = ¢ sinh 5 cos % = cosh %
tan (—3i) = —itanh 3 arcsin 54 = 4 arcsinh 5
arccos 2 = 1+ jarcsinh 2 arctan (—3i) = —iarctanh 3

5¢000000000000000000000000D000D0D0O0O000000000.

» 00O
sinh (5i) =i cosh (40im) =1 tanh (—10'%%7) =0
arccoshO:%iw arccoth():%iw
00000000000000,0000000000,000000000000000000
ooo.

» OO

sin(5i+%ﬂ'):% 300sh5—%isinh5 cos(%—g):% 2COSh%—%i ZSinh%
tan (=3i+ §) = — 5 sinh (z + im) = —sinhz
gooooooobooboooooooo,0ooboobooboboobo.

» OO0 4 Sin O Cos

L (sinz) (cos 2z + isin2x)

arcsin 0 arccos 00 0,00000 (—o00,—1)0 (1,00) 0000000000 .arctan OO0,
00000 (—oc0-4,4] 0 [i,00-4)0000000000000. arcsec 0 arccsc000, 000
00 (-1,1)0000000000. arccot 000,00000 [;,—¢)0000000000DOO
g.00b0ob0obooboobooo,obo0ooooo.

» 0O

arcsin (—1.2) = —1.5708 + 0.62236: arcsin (—1.2 4+ g ) = —1.5708 + 0.62236i

arcsin (—1.2 — g5 ) = —1.5708 — 0.622 36

arccot [ arccotm:arctan%DDDDDDDD,arccotDDD arctan OO 0O00O0OOOO0OO
gboboobooo.oobobobobo,0o0b0obobobdbarccot00O00O0OO0O
ooooooooo.

» OO

arcsinh (sinh (3 + 25¢)) = 3 — 8im + 25¢

00000000 /o0b00O000,00+00000000000000O00ODO0OOOODOO

e?Ttanx =

gooooono.
» 00O 40
tan?x —cot?x =1, O {—%ﬂ—l—arctan\/%—i—ﬂkwel}
B+
U{%ﬂ—arctan\/%—&—ﬂMkeZ}
+

U{%ﬂfarctan\/% + 7k | keZ}

1 V2
U {757r+ arctan o +7k| ke Z}
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1. 00000000000000000000000.
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2. 000000000oooooooooooo.

» OO 4+ 0O

tan?z —cot?2x =1, O: arctan V2

1—

™

S
[

46 0000

1.00 f(z) = 2® +osine O g(z) = sinx®> 00000, flg(z)), g(f(z), f(x)g9(z),
fx)+g(x)00000D000.

2.0000000000000000000 1mi0O0OOO0O0O,00 800ft0000000
00o000.000o0o0o0oooooooooo?

3.sinnz 00000 sinx 0 cosx 000000 DO0OOO. 00, n=1,2,3,4,560000
gooboobo,ob00b00b0000b00ob00oo0on.

4. 00000 ¢t00000 (cost,sint) O (¢,sint) 0000000 0. OODODOOOOO
(cosl,sinl) 0,0000000 (1,sinl)00000000. 000,200000000
goooooooo.

5.00000 t00000 (cost,sint), (cost,t), (t,cost) DOODDO0D. 000000
00 (cosl,sinl) 0,0000000 (cosl,1),300000000 (1,cosl)0D0O000O
goo.ooo,30p0popoopoooooooooooo.

6. 00000000O0OOOoOoooooo. oo 39%:% ooooobo.bOobo,2z0000
00000.000000000000000000000, 00000000000 00
DDD.DDDDDDDDD,m:%WDDDDDDDDDDD.

7.00000000000,300000 30000000 (DODODOODOODO)0DOOODO
goooooo.

Da0d100 c=20,100000000 a:%DDDDDDDDDDDDDDDD.
O0b0O200 «=19000 ¢=230000000000000000. .
8. 0DOOO

a b c

sina_sinﬁ:sin’y
goo,10020000000,000 2000000000000D00O0 1000000
gob,000000b0C0c00Do0bbo0o0oooOoDboUOOb0. 100 e=202000
D0000e=1,4=20000,00000000000.
9. 0000oOooooo,

a® +b* — 2abcosy = 2

oooo2000000,000300000000000O0O0O0O0O0O0OOOOO.

Dad200 a=234,0=357,0100000000 4= ;TQGWEIEIEIEIEIEIEIDDD
oo.

ObO300 a=253,b=415¢=6.1900000000000.
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10. ¥ =e 3 00000000000000,00000000000.
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1. 00 f(z)=2*+zsinz 0 g(z) =sinz? 000000000000000000000.

f(g(x)) = sin® 2? + sin 2% sin (sin 2?)
g(f(z)) = sin (z* + xsinx)2
f(@)g(z) = (2° + zsinz) sina®
f(z) +g(x) = 23 + xsinz +sinz

2.00 800ft 000ODO 5280ft DO UDOOUOOOOODOUOOOO.

y
750

0 2500 5000

800
o000l ———uoogobo. gobooobooooooooo.
/8002 + 52802
arcsinL =0.15037
/8002 + 52802

oobooooooooooooooboooooooooog.

1
360 x ﬂ = 8.6157
2

0.6157 x 60 = 36.942 ~ 37
0 =8°37

oobooooobooooon.

0.15037rad = 6°, O: {0 = 8.6156}
0.6156° =2, 0 36.936

3. 0000000000, sin2x =2sinxcosz

sin3z = 4sinx cos®z — sinx
3

sin4x = 8sinx cos® x — 4sinx cosx

sin 5z = 16sinx cos* © — 12sinz cos? z + sinz

5

sin 62 = 32sinz cos® z — 32sinz cos®  + 6sinz cos
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Ooo0ooooo0ao, sinne = 2% 'sinzcos" 'z — ... 000, OOOOO
sinzcos”" D) x opoOo0OO.

4. 000000000000D00000 10000. 0 (1,00000000000000
000000. 2000000000 000 2, 00000,0000000 yOOOO
00000000, O (cosl,sinl) 00000000000 OOOOOODO. OO, O
(1,sinl) 0 20000000000000000O0OO.

(cost,sint) (t,sint)

5. 0000000000000D0O0D0 10000, U (LO)DODODODDDOOUDDOODO
oooooo0. 2000000000 000 27 00000,0000000 y0OO0O0O
O0000O000. O (eesl,sinl) 00ODO0DOOO0ODOODOOODOODOOOOO. OO, O
(cosl,1) 0 2000000000000 0O0ODDOOO. 30000000 2000000
0000000o0ooooo0.30000gdd y=cosx DO0O0OOOOOO.
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7r.000000000000O00000,000 +00000000G0000O0,000000
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0000000000000000000000000,a=30c¢c=2000000.0
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Da?+4 = 0000000000000000000000000000000
000O0. b=2V42 (= 12.96) 000000, O sina= 2, cosf= 2 000000
C

c
0000+ 00000000000 a=arcsingy,3 =arccos33; 000000, O
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O0e0 100000 sina =a/c - [cosﬂ—a/c
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00000000 a= 09721, 4=059870000000000O.
. J0oOoOoUiooUoooUooUoooUoooUooO a:%7ﬂ:2§7|:| c=200
00o00. 0y=wn—a—-p4 000000000000 v= %ﬁDDDD.DDDDD

0D0000000000000000000 v= 27000000.0 —— = —
sin & sy
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- " 000 +0000000000 a=4V3sindr0 b=4y3sin2r 000

sing  sin~y

0000000.00 +000000000000000000000000000.

9. 000000000.
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Dala=234,b=357,0 y= Zn 000000. 0 a?+b*—2abcosy=c*> 000 +

00000000000 ¢=1.7255.000000. 0 c¢=17255000000.0

b
2 __° °® __° npoooo 4+00000000000.000
sina  sinvy sing  sinvy
a ¢ b c
oo [ sina siny | g [ sing siny | gooooo +00000000
a€ (0,7/2) B e (0,7/2)

00000.a=0588590 4=1.0104000000.
3000000000000000000000000000000.00+~0 ¢O0O
oooooOoooooo.

O0b030 a=253,b=4.15,¢c=6.19000000. O a?+b? —2abcosy=c?> 000
+ 00000000000 vy=23458000000. y=23458000000. O

b
4 _ _° ppp-2 -_° pooOO0 400000000000, OO0
sina  sinvy sinf  sin-y
a ¢ b c
o,o0 | sine siny | g | sing  siny | goooOOO0 +000000
a € (0,7/2) B e (0,7/2)

00000, a=0.29632, 0 3=0.49948 0000
10. 0000000, i=cosX +isind =¢i? 00000. 0000 (ef3)' =e 2 0000
0.000000,i=cos (5 + 2rk) +isin (3 +27k) = (542" oo k0oDOOO
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o,0000000000000.
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ooooooooocooooobo.booo,00obo0oobooobooOo0oboboOoOooOoDOOoOoonDn.

gooo 12900000000000000000O0O0O0OO.O0,00000O0O0O0O0O0O0O0O
oooooooo0.o00014000000000000.

e 0DODOD: z, a®b2c, xsiny + 3cos z, aras — 3b1by
e 00DDO: a(x), G(x,y,2), f5(a,b).

511 OO0OOOODOOOO
goboooboooooooooobooooooooooooon.

1.100 (000000000 0O00). 00000O0O0oooooDo.
ooo
2. 0000000.0000D0000000OD. (DO 9OOO).

gooboooboooobooooboooobooobooobobooboo. boo,0b000DOO0O0ODOOODbDb
goboobooooooboooooboobo,b0oooo0ooboobobooooboooboO0. oobooboo
gobobooooocooo,bobbooooboboooobooooobooboooo0oobooobooooobooog.

e J0D0DOOODOO: a, ax, fi23, 99, Qeo, €2, ", Waldo (000 D0 O), Johng (OO
DDDDDDDDDDDD).

e J0D0DOODDOOOD: a, ax, fi23, 9o, oo, €2, sin, Alice (00O O O), Lanay (OO
000ooooooooon).

97
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e J00DDDDODOOD: AF (20000000DO),me(000DODOOOOODOOO
00), feo (00DOOOO 20000),7 (00000000OO0OOOOOCDOOOOO).

000000 fips00000O0ODO0O0DOOO. O0DOO0OODOO3000000D0O0O0O0O0OO.

512 00O0O0O0O

goog,oooo0goooo1oooooooo. ooboo,0o000000000000O0OO.
000,0000000000000000—0000 ged, inf, lem—O00000. OO0OOO
oooooooooooooo, 1000000000000 O0O0DOO0O0O0OOO0. OO0O0O,
0000000000000 BACKSPACE UOOODOOOO,000000000O0C000. OO
goboooooboooobooooboooooooobooooobooboon.

00000000000, 0000000020000000.000000000000000
0oo0oo0oO0oooo,0o0o Y, o fDDDDDDDDDDDDDDDDDDD. go,000
obooooobooboooooo,b0b0b000000D00DOO0O0O0O0000O0O0O0BO00OO0

oo.
BB 5

BTt R
Flee | & sEFO
reons I | ¢ EmEmEIEsE el |
arctan ‘ \ e
e REFORTHE —lﬁ”m}
cosh ~ GaEhin £ |
Egih Tk
32; iR
det
i -| I apEmEEETEE

00200000000000000000000000C00O00O0G0O0O00.

e J00DDDDOOD: Z’gzl,fol,oper_atorg
e JO0IDOODOODODDUDO: functionfc,variablef

goooooooobooooob,boooooa:

E / operator functiony, variable?
a
k=1 2

» OO00OOO0OO0OO0OO0OO0OO

I.DDDDDDDDDDDDDDD,DDDDD +o00oooog.
2. 0000000000000 O0O0O0O0O0OOoOoOooooooo.
J.ooooooooo,ooooboO0000000O0O.



5.1 0000000
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4. 000000000000O0O0O0000.
5. 00000000000000000O00,0000000000000000000B0O00
0o0oo0,.0Kooooooooooo.

cooooooooooooooooOooOoOOODODOODDODOOOO. O0O0OOOOOOO0O0O
o,0o00000b0000o0oooooooOoO0. booooooooooooooOoOoboOo0OOoOoo
ooooooo,0000,0000000C0. 0000C00000O0OC0COO0O0O0O0O0O0OO0
oo.

513 0000

000 sin, arcsin, ged 00 0000000000000 O0O0OO0O0OO0OOOO0O. OOO +
oooooooooo,ooo00000000C0C0O0CCOOOOODOOOO.
ooooo0o0o0o0oooooooooooooooooo0o,b00000o0o0o0o00o000a0ao
ogooooooooooooooo.

B apEs x|
FoAPO-D:  ESERLTANTEAEL) or |
ool |

[#TF (5 |
Al R |

. 2
v BEhEREEEEH L E

» 00000000000000000

1. 0000000000000O000000.

2.0000000000000000.0000000000000O0O0O0O0O0O0O0O00O0O0
ooo.

J.00ooooooooooooooOoOOOOODOD. 000000000000 0000O0

ooo,bo00000 DDDDDDDD.

4. 000000000000,0000000000000000000000000000
ooo.

5, O0KOOOOOOOOOOO. 0000000000000 oo0ooooooooooo
og.

6. D000O0O0OO0OO0ODOO,000,0K000000000O000O00O0OOOOO.

ooobooooboooobooooboooooboooooobooooog.
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050 00000

52 0O0OODOOOOO

000000000000000000000000000,0000000000000, 00
000,00000,00000,000000,00000,000000,MuPADOOOO
00000000000000000. 00000000000000000000000000
ogoooooo.

521 0O0000O0DOOOOOOO0O0

oooboooobooooboboo,0ooboooobooooboooooobooooooa.

» 20 2500000
1. 000000 »=25000000.
2.000000000000000000.
J.oooooooooooooooooo DDDDDDDD,DDDDDDDDDDD
ooboooobooooDb.bood,ecrru+=0000.
» OO0
z =25 2?2 = 625 622 — 32 +4 = 3679
goooooo 20000¢=” 0 «=" 000000000000, 000000000000

>

gooooooobo. oooooo,bobo0o0ooboobo0oboobooboooooooboboo. oo,
gooooobooo,oboooboooooboooboouo,000oo0bo0oboboboOobOoobooo
gobbooobooooooocooooooooooboooooo. booooooooooooo
O,000000000000000O0CO0000. 00000000000 1010000000
goooo.

ooooooo
z0 2500000

1. 000000 =25000000.
2.000000000000000000.

Dooooooooooooonoooo [*|oooooooo, 0000000000000
00000000.000,CrRL+=0000.

0000000,00000000000000000 2000 20000.000,0 “3+2”
0000000000000 %= 28 00000.

000 #z2+sinz 0000,00000000000000000.000000,0 y=a2+sinz
00000000000D000000. 00000000000000000000000. 0
00000,y 00000000000,0000 yO #2+sinz0000000. 0000



5.2 00000000 101

y’+2® 0000000000000 00O0OO00O0O00OO0OO00O0.

2+ 2% = (22 +sinz)? + 23

o00bo0DboO0 10000000000, 0000 0ooOoO0oDOoOU0DbDOoOoD sOOoOoOOoOO
gooog.
goooooooooboob,0b0o0b0oboobobobob.ooobooooooon.

e 00: a=245
e 00D0:p=a3—-bx+1
2

-1
e JODODOO: b= 5
2+ 1
a b
e [I: 2=
c d

o0: d= foSinxdz
Oo00o0oo0oooooooooooooooooa.

Note 00 pOOOD 2®-5x+1000000000000000000,00000000
0000000000.00,p(2) 00000 200000000000,0000 200
0 p2)=2p=22>-102+200000.

00000000000000000000000
000000000000000000000000000000. 0000 r=3p—cgO000
0,00 s=nr+¢000000.000 s0000000000000 s=n(3p—cq)+q0
000000000000.0 r00000000,000 sO0000000000000,00
0o0000000000000O0.

ooooooo
vooooooooooboobooooooooobooboooOoOo,00b0obobooooo. oo,
oooboooobooooboooooooo,oboboooboboouooboboooobooooobooon.

e JO0OOUOUODOOOUODOOUOLODOOODOOODO.

»0 2500000

1. 000000 2:=25¢000000.

2. 000000000000.

3.000000000000000000 ﬁ![MMMMLDDD,DDDDDDDDDD
00000000000000000. 000, CTRL+ =0000.

ooooooo,0o00000000000D0,200 25 0000000.000,e¢0000
z+y000000000000D00,2000 25(zx+y) 00000. O00O0O0ODOOOOO
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050 00000

uoooboooooooobooooboo. oobooboooooboooo,0bb00 0000
oooooooooboo.

Example 7 00 a=1,2:=a,y=0a,a=2000000000. 000 0 yOOOOO
oooooooo.

OO0 a=bz:=a?,y=a%,ea=6000000000. 000 0 y00000000000
oog.
r=02 y=36

Example 8 0 r=3p—cq,s=nr+q,t:=nr+¢qO000000000.000 sO ¢00O
0o0o0ooOoOooooO.ooooooo

s=nBp—cq)+gq t=n(Bp—1cq)+q
goooooo.oboobob r=24+y000000. sOO0ODOODODODODO
s=n(z+y)+q t=n(3p—-cq)+q

goo,0c0obocoobooo.

522 100000

gooooooooobo,bo0oboobooobooooboboOoboooooon.

» 00 x0000ae®+br+c00000000000f00000

1.00 f(z)=ax?+bx+cO000000.

2. 000000000000.

3.000000000000000000 DDDDD,DDD,DDDDDDDDDD
00000o00o0ooooo.

» 0OO0OO0 +00000

flx)=az®+bx+c

» 00

f)=at2+bt+c  f/(t)=2at+b f(x+h)=a(@+h)’+b@+h)+c



5.2 00000000

ooooooooo
00000 g0 AODOOOOOODOOOOOOODOOOOOOO,D00000000000
goboooobooo.

f(x) = 29(x) f(@) = g(x) + h(z) f(x) = g(x)h(z)
f(@) =g(h(z))  flz)=(g90h)(x) f(x)=g(x)/h(x

00 g(z) O f(z)=2¢(x) 0000000,00 ¢(x) 000000000, f(z)000000
ooooo.

~

Note 0000000, 000 f+4g,f—g, fog, fg, f'000000000.0 20000
f+¢0000000 f(z)+¢(x) 0000.2000000 f0¢000000 f(g(x))
000 (fog)(z) 00DDDD. 00020000000 f(a)g(x)00. 0000 f(x)
00000,000000 f(y)=«,000 yO0OOOODOO00OO00O0000D0000OO.

Example 9 n x 1 0000000000000, 00000000000.

1. 0000000000000, 000 DDDDDDDD.
2.0006,00010000.

. 00ooo00o0o0ooooo.ooobobobobo I:II:II:I DDDDDDDD.

4. 000500 00000000

=W NN R OR

5. 00 f(x):x2+3w+5DDDDDD.DDDDDf'DDDDDDDDDDDDDDDD.

22 +3x+5
5
9
15
23
33

~
U N e I
|

20000000 0 y0OODODODODOODODO,000000000000000O0.0O0O
gobobooooooooooooo,00oobobo0ooooboooOoooog.

x 22+ 32x+5 z 3r4+224+5
0 5 0 5
1 9 1 9
2 15 SEl 15
3 23 3 23
4 33 4 33
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Tip 0O000O0OO0OOOOOOO0O00,00 +0000 DDDDDDDDDDDDDD.
goob,bo0o0oobo0oooboob.oooboboooboob,00 +00000OO0DO
goboooooooooobooooooooOo.oooobooboooobooOo0oobooOboOoOooDooboo
goobooooo.

oobooooobooooboooooboooooo.

» Ud
T arctan x
0 0
arctan 1 = iﬂ
2 arctan 2
3 arctan 3
4 arctan 4
oo, 0ddU0 +00UdUoUbbbbobbbobbobobobooog,bo
ooooog.

» 0000 +00000

o(z) =sinz

> OO

J(x 01 2 3 4)::(smz 0 sinl sin2 sin3 $n4)
523 OJU0O0OO0O0OUOOOOOOOOO

obooboooooooobooobooobooboooobo,b0obO0obOobO0bOO0obOOobOOobOOobOOoOOn
U.gobobooooooooocoooog.

1. 0e,=300000000000. 0000000000000 00O0O0O00O0O0ODOAO
oo.

2.0 p,=300000000000. 000000000000 DO0O0OUoOO0oO0ooOOooO
oag.

goboboooooooboobooooooooobooboboobooboobon.
01:32 b,:?)l a2:6 b2:b2
gooooooooooooooO,00ooobooboboboboboo.

;=3 (00000000000)
by = 3i

e; 000 00000000, 00000000000000O.
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Note 000O00O000000000000000O0OOOOOOOOOOOCO. OOO
fo(y) =3¢y 0000000,0000 «0000000000,y00000000. 0
00, f.(5)=15a fo(5)=5f00000.

524 0OO0ODOOO

gobooooooooooooooooboobooooooooo0. obooobooboooooo,
gooo,0o00,0b0b00000000000. DOODDOOODOOODOOOO,00D000DO
gooooooooboooobooooooooo. boo,b0b0,0000,00,0000000D0O
goooooo.

Note OOD0,000000000000000O00OOOOOO.

e OOOCODO2020,0003000C0000000O0O0O0O0O0DOO0OO0. 10000
000000000000, 2000000000044 000000000 “4%f” 0
oooo. ooo,000200000000,0000000O0O0000O0O0O0. O
oooooooooooooooa.

e JU0ODOOODOOODOOOOODOOUODOOO,OOO0O0DDODOODOOODOOOOO
goooao.

o0o000ooo0o00ooooo0,00 “c00boo0”00o0o0000oooo0o0oo0on

u,doboooboocoooooooon.

» OUOOOO0OOO0D0OO

1. 0000000000000000.
flz) =

2. 000000000 I:II:II:II:II:II:I,I:II:II:II:II:I DDDDDD.DDDDDDDD

00000 (oooo) 00000, (00000, 000000000. 00 400
000000000000 0000O,000000D,0000oo0ooo.)

.0000 |s88| OO0O0OO0D,00000 +000000.
.000000000ooOo,0003020000.
.0o000o0oooooooo.

3000000000:

Da00000000% 0000000,000,00000000000.
ObOOOO30000000000.

o Ul W

oono

2000000000:

Dal2000000000000% D00D00ODOD0O0OOO0OOO, 00000000000
goood.

ObOOOO0OOOOOODOOODOO.
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jobobooooooooobooooo.ooboboboooooooOoObobOOoOo,boooooooDon
ocooooooooooooooooo.

z+2 if <0 z+2 if < =2
flz) = 2 if 0<z<1 g(z) = x if —-2<x<0
2z if l<u 2 if 0<uz

2000000000000000.

t ift>0 2 1
h(t): it> k(m): x + T <
0 ift<o0 3/ 1<z

000o0o00ooooooooooooooo 1sebobooooooooooo.
» UOOoooooocooo

1. 000000000O0O0O0O0O0O0O0O0O0O0O0O0O00.
2. 000000o0oooooooooooon.
3.0000 EDDDDD,DDDDDDDDDDDDDDDDDDDDDDDDD.

dodddooododooooooooooooooo.Dooooooooo f(fl):l,f(%):27
f@2)=1,h(-1)=0000

t+3 if t+1< =2
git+1)=q t+1 if -3—-t<0(and)t+1<0
2 if otherwise

Note OODOOODDOOOO,0000,00,00000000000000000000000.
000,000000D0 fO f(x)DDODODOODODOOOD. DODDODOODODO,DOO
gobobooooooboooobooooobooon.

525 OOOOOOODOODO

000000 f(») DODOODODOOUOOO,0O000 +000000000D00DOOO. OO
uo,0ooooooooooooooooOoOobo. booooooooooOooOoOOOObObOOoOoOooo
gob.oo0ooooooooo.

» U000 4+ 00000
f(x) g(z) =22 -3z

fg(@)) = f (2* — 32) 9(f(@)) = f* (x) = 3f (z)
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526 0OO0OO0OOOOOOOO

oooooooooooo,oo0o0f0 +00000000000000. 0000000000
00000, 00000000oo00oo0. e 00000000000, 00000000O
gobooobooooobooooo.

» 0000 4+ 00000

a

» OO0 4+ 000
azy=siny (0000 z) O: ay + azy’ = (cos (y)) y

/

bry =siny (0000 z) O: dzy+ by + bay’ = (cos (y)) v’

527 OOOOOOOOODO

00000000000000,000 f(z,y,2) =ar+y*>+220 g(z,y) =2z +sin3zy 00
000000000D00000000000000000000,000,0000000000
0000000000000000. 100000000,00000000000000000
oo.

53 ODOOO0OOOODOO
0000000000000000000000000,00000,00000,000000
,00000,000000,MuPADOOODOOODOOOOOODO0. 00000,00

o,0o0ooboooocoooooboobooooboobobooooooog, D I:IDI:IDI:ID
goooao.

531 00000

ooooooooooooobooOoooooooOoOoooO. ooooobobooooooobooon,

goboocooooooogoo DDEII:II:IDDI:I.DDDDDDDDDDDD,DDDDDD
gobobooobooboooooooobo.obboobooboooobo,obbo0oboo0ooDOoOobboOobn
ooooooooooooo.

532 00000

goobo +000o0ooooooooooooobooooooooobooooooooooboOooon.

e JO00OOOOOD,00O0,000O00DO0O0DOODOOD,0D0DOODODOODODO
gooooooo.

e JO00O0OOOODOOODOOOOOUCLODODLUCLODL. DODODOODLODOUOOD+0OOOO
gobooobooooooooboooon.
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e JOOUODOOOODOOODOO.

e JO000OO0OOO,00O0,000C0C000O0COOO0ODOOOOODOO,OD00O0O0O0O0O0O0
ooboooooob. opooo0o0ooOobob.oooo0oooObooobo0ooobObOoooo
oooooooooooo.

ooooooooooooooono, 0000000000, boo0,o0o00,000000000
goboooo. oooo,obo0o0oobooboobooooooboo,0b00bboo0obo0obboDbo
gob.o0o0o,00000000000,0D000O000O0O0DODOOOODOOOOODOODO
gboooooocooboobo. ooo,b0oobooboobooooOoobobooboOoobo,0bobooobo
gooooooo.

533 0O0OOOO0OOOODO

gooboooobooooooooooooobooooboooboooooooooooboooD. bo
voooooooooooo+00000o0O000ooOO00.
goooooooobooooobooo.

1. 0000000000000000. 000o0ooooooooooono.
2.00o0oo0oo,0o0o0o0DODOO0D0D,000000000O0O0O0O0O0O0O0O0O0O0O0OOO.
J.0oooooooo,oooobooooo.

» UOO0O0OO0O0O0ooOooo

e J000O0O0OOOOOOO,ODO0O0DOCOOODOOOODOOO,O00000C00000A0.
000 OKODOOODOODoOooooooooooooo.

» UO0OO0OO0O0O00O0

e 00O +0000,000000000000,000000000000.00000
00000,0KO0O0OD0O0O0O0o0o0ooooUooooooo.

oooooooooooooooooobooOooooOobcOoO0OoooOobOOoOoOooOoboOoOoOooOoboOnO
oooboob.ooooooooobooboobobooooooobobobo,00bb00oDbbOobbooo
oobooooooooboooooooOoo0obo0o. obobooobo,0b0b00ooO00b0b0,00000
gobooooooooob. oo,0booob0ooboobooo,b0b0b00obo00obo0obobooDbo
gooo.
gooooobooooooooooo,ooo0oooooobboo,boboobobooboobooooa,
gooooooooooooooooooooobo.ooooO0O0O0O0OO0OOOOO0O0O0O0O00OO0
goooooooooo.
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COXHROHLABAE X
—4p  BEEFATVL | JmuklLAPUk | 20709k | 30700k | FovkosE |
C FaLEFIETRW @ :
PEEES STk
MEERIE - CEEEEIRE
(ol 7 mAt © {FTELMD)
C REETB (ol =2t
@ HEBABE) @ HCRTEIBE)
ok | weem

oooooooooooooooboboobobobooo.ooo,000o0o0oooOOOOO0OCObObOO0OO0o
OO0. 00000000 assume 0000000000 O0O0O0OCO. OOOOOOOOOOOO
040000000000000.

assume additionally about unassume

gooooobooooooboobooooboboo,0bobobooooobobDobooo. o
0 “assume” 0OO000O00O0O0O00O0O. OO “additionally” 0000000, “about” 000
000000000000 00. 00 “wnassume” 00000000000OC. OOOOOOO
goooooboobobobobobobobobg.

real complex integer positive negative nonzero

gboooooboooooobooooobooooboobo. boobobobooobooboboobOoooooo.

gboood -0 y000,00 z00000000C0000O.

<y <3 x#0 z<y x>5
Im(z) >0 Re(z) <0 Re(z) #0

00 (0D)0DbO0D00O00DDO0OO0O00DOO0OO0DO0ODODO0OO0DD,0D000DO0O0OD
gooo.

» 0OODOD(0O0)0O000D0

1. 000000 assume 000000, (DOO0OO0OOODOOOO.)
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2. 00o0oooooooooooo,boboo,00oooooooOoOoObODDOOO.
3.00,000,00000000,00000000000A0.

» U0
assume(real) = R
gobobooooogo,0o0oo0o0o0ooo0ooon.

» 0O +0
z2=-1,000. 22=1,0: -1,1

» 00 (0O)0DODODOOOOOO.

1. 000000 uwnassume DO OO0O0O.

2.I:II:II:II:II:II:II:IDDDEIEIEIEIEI,EIEIEI,DDDDDDDDDDDDDDDD.
3.000000000000.

» 00

unassume()

» 00O + 0
2?2 =—1,0: —i,i 2r=1,0: —i,-1,i,1

oooooooo.

» OO
assume (positive) = (0, 00)
» OO +0
2?2=1,0:1 z*=1,0:1
Scientific WorkPlace O O O Scientific Notebook 000, 000000,0000000000
opooo.

» 00000 (DD)UDOoDOOODO.

1. 000000 about DOOO0OD. (DODOOOODODODOOY)
2.00o0oooooooooooo,oo00,00000O0O0O0O0O0OOOOOO.
j.oooobooooboooooo.

» 00O
about() = Global
00000,00000 (00)0000000OD0DDO00O0ODODOOOO.

» OO0O0O0O0O000000O0

1. 000000 assume OO O OOO.
2.00000000000C0C0O0OO,D0DD00,000000000000000A0.
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J.0oo,booo0,0000000000.
4. 000000000000.

» OO nO000O0ODO0ODOOO
e 0 assume (n,positive) 00000000, 000000000000.

O assume(n, positive) , additionally(n, integer), 0 00 about(n) 00000000 OOOOO
ogoooooooooo.

» OO
assume(n, positive) = positive
additionally (n, integer) = Type PosInt
about(n) = Type PosInt

» O0O00OOOO0OODOOODD

eO0O0O0OOOO,0000 +00000000O00O0O.
ooo

e unassume (0 00)O0000,000000000000.

» U000 +00000
n
ood

» OO
unassume (1)
O00000000,about 000000,00 nO0D0O00OD0OO0OOOOO.

» 00O
about(n)
0000000O00.»n0000000000,r?000000000000.
» 00O
assume(n, integer) = Z
about (n?) = Z N0, c0)
|n2+1|:n2+1
» 0000 00000000

e xJ00IOOOOOOOOOO

» 00
assume (Re (z) > 0) = (0, 00) + iR
additionally (Im (z) < 0) = (0,00) 4 i (—o0, 0)
» OO0z 00000000
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1.2 000000000.
2. additionally 000000, 0000000000OO.

» 00O
assume (z,real) = R
additionally (z < 10) = (—o0, 10)
additionally (z > —10) = [—10,10)
» 00O 4+ 0

sinez =0, 0: =37, —2m, —m,0, 7, 27w, 37

55 00044

goooooooooooobooboboboooo,0o0o0oooooooooO. boboboooooooo
gooooooodoo. ooooooooooooooooooOo,ooooooooboOoboOoO.

B a#hstER |

BEhEH R ok |
vl |

< L]

ENN »
mIBQ) e =
ﬁm ¥
%%ﬁﬂﬁ

» 0DO00O0O0DO

1. DDDDDDDDDDDDDDDDDDD.

ooo
gobooooooooooooooooon.
2. 0000000000000 OOOOOoOOOoo.
j.ooooooooooooooooooDoDoDODODODOOOOOOOOO. 000000
gobooobooobooobooboooobobooooo.
4. 0KOOOoOoooooooo.

gobooooboooobbooobooooboooo.
gboooooboooobooooobooo,0ooboboooobooooboboooooOooon.

» OOOooOooOooooooood

1. 00 +00000000000,0000000000000O00.
2.00o0o0o0O0C0OboOoObooOoOOObOObOOObObOOo.



5.5 00000

113

. 0oooooooooooooooooo,boooooooboooooo.

4. 000000000,0KO0000O00O0O0OOO.

5, 00 00000000000O0000O00000O0OO0OO0ODOO. DOoD OKDoOoOoo
goooooo.

Example 10 O 0000000000000 00000. 0000000000 «DOOO,O
ooooooooUooo. oo oKOOoooooooooo.
00o0ddd «000000000000000000.0000 e=sinz0D0D0D0DOD. 00O

00,000000000 e00 a=sinz000000O0O0C. O00,e000000000O.

goo,00000 e000,00000000C000O0CO00RO.

Example 11 2x200000000. 00000000000000000 DDDDD
000. 000000000000 «000000.0000000000000000. 000
0000 ba+2b, (a—b)°0,00000000000000.

a b
a+2b (a—0b)’
00 e=sinz 000 b=cosx 000000. 000000O0O0OOOO.

sinx cosx
. . 2
sinz 4+ 2cosx (sinz — cosx)

000 e=hez 000 b=e*00000000.00000000000O.

Inz e’
Inz+2¢® (Inz—e”)?

Example 12 50 2000000000. 00000 #,9, 2,2 +y+2000000000

oo.
oo oo

01/31/2002 :c

02/28,/2002 y

03/31,/2002 z

o0 z+y+z

00 z=20.56,y=18.92, >=2345000000,00000000000.

Date Income
01/31/2002 20.56
02/28/2002 18.92
03/31/2002 23.45

Total 62.93

gooooooooooo,ooo0o00b0b00ob0o0b0.000obU0oboooobD,b0bO00o0
goboboooboooboooooooobo. obooboobo0oOoooOoboOoOobboOobboOoooOo,obo
(00D9YUOL)bODobUOoDUOoDUOODO.
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050 00000

oobooboooooboobobooooooooooOooOoOob. 0booooooooOooOoobObOoobo
goooooooo0o0oOoOoOo0oOoOoUoLoUoOooooooooooooo.

Example 13 00000000000000 al0 b1 0000000, 0000000000
oooo.

° EIEIEIEIEIEI,DD gobooooo.ooo,0c00oo0obooc0ooooo
u,00bo,0oocoooocoooocooooooon.

e J00DDDODOOODDDO,00 al,bl,bl/alDODOOOOODOOOOOOOOOO
oooooo,oooo00000.

0o0000,00 al0 b1 0000000000000 OO0O0OOOOOODOO.
000000 00000000000 alz—bl<0?

x <bl/al
x>Dbl/al
x> bl
z < bl
oogd

e &0 T

0000000000000.000000 al=2000 bl=50000,0000,0000
+0000000ooooooog.
000000 00000000000 2¢—-5<07

a. ¢ <5/2
b. x>5/2
c. >5H
d. <5
e. 0OOO

0000000000, 000000,000a10 bl10000000,00000000000
gooo.

56 0O0O0OO

gobooooboocooboboooooooooo,0bobo0o0obooobO0o0ooo0ooboboOooDn
gobooboboobooobooodoo.coobo,oboboobooobooooooboobooooon
oooooooooooooooo.

0000 +MuPADOOOOODOOOOODOOOOODOOOOOOOO,00000,0000
0000000. 000,000000DO000 (DO 18000)00D0000. MuPADOD
oobooooooo,0oob0o0ob0o0obO0OoOo0bOOo0bOO0ObO,0b0b00bObo0obOoOoOooaon
oooooo. MuPADOOODOOOOOO,0000000,0000 40000 40000
gooooooocooo.
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5.6.1 MuPADOOOODOOOOCOOOOO

000000000000 divisors” 000000000000 O0OOOOO.

» MuPAD OO divisors 0000 DOOOO,000000.

1. 00000000000 MuPADOOOOOOOOOOO.
2. 000000000DObO00DoOOoDog.

e MuPAD 0O : numlib::divisors(x)

e Scientific Notebook (WorkPlace) O: D(z) = x

e MuPADODODOUODOOODOD,000OO0OOOOOOOODO
3. 0KOoooooooooo.

» 00

o
oo
Jrumlibdivisors

FelAzil
Scientific Work Place &N}

Dix)

MUP B DB T — 23 (i

& FiuPADTAREST T U S, BEhECE — FEFETE

© MUPAD I — 7 Cmud 271 LA

[Ga#wpdi¥zwicns mu

SELIAEY. |

D (24) = {1,2,3,4,6,8,12, 24}

Scientific WorkPlace O Scientific Notebook 0 000000, 0000000 nOO0O0O0OO
00,000000000000000000000O0000000. D00, MuPADOOOO
J000000ooooo, 00000000, MuPADOOOOOOOOOOOOO. MuPADO

gobooooooo,obboooboocooooon.

000000 MuPADOOOOOOODOOOOOOOOOO. MuPADOOOOOOOO

ooooooooooooooooooooon.
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MuPAD oooo
oo SNB OO
nextprime(x) p(n)
ithprime(x) I(n)
isprime(n) q(n)
numlib::phi(x) w(n)
numlib::legendre(a,b) L(a,b)
numlib::divisors(x) d(x)

polylib::resultant(a,b,x) r
lint(a) L(a

OoooOoooo,MuPADOOOO “thprime” OO0O0OO0O. OO0O0OO,000 ¢0000
ooooo.

» MuPADOO ithprimeO 7/ 00000000, 0000000.

1. 0000000000 MuPADOODOOOOOOOOO.

2. MuPAD O D ithprime(x) 00000DO.

3. Scientific WorkPlace (Notebook) 00 [(x)0O0000DO.

4. MuPADOODOOOOOOO,00000000000000,0KOO00O0OOOO.

goooooboooobooooobooo,0o0oo0oooooo.

1(100) = 541
1(1000000000) = 22801 763 489

4383 00000 MuPAD OO “nextprime”00000000000000O.
000o0o0ooo0ooUo MuPADOOD, 00000000000 DOOOOOUDOODOOO.
000 9700000000000 0. O00D0UD0O0O0D0DD0OO0O00D0DOO0OOUOO MuPAD
000000000000 000o0oooooo000. MuPADOOOOOODOODO Scientific
WorkPlace (Notebook) 0000000000 0D0OO0D0ODOUODOO, 0000000 g
00oo0o0o.000,0000000000,0KO0D000000oooon.

562 O0OO0OO0O MuPADOODOOODODO

MuPADOOOODODOOODODOODOOODODODOODOOODOOODOOOO. MuPADOO
O0000ooooog, filenamemu 000000000, O0O0OD0O0O0OOO0DOOOOOOO
0000 MuPADOOOOOOOOOOOOODOO.

» 00 “myfunc” O0“M” 00000000 O00OOOOOO

1. 0000000000 MuPADOOOODOOOOOOO.
2.00000000000OC0O0O00O0O0O0O0O0.
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e MuPAD O: myfunc(x)
e Scientific Notebook (WorkPlace) O: M(x)
e MuPADODOOUOODOOOOO
a. MuPAD 0000000000 (mufile)00000O
b. 0000000 : /dirname/subdirname/myfunc.mu 000000
3. 0KOooooooooooo.

0000000 MuPADOODOODOOODOOOOOOD M(z)OODOOODO. MuPADOOOOO
0000000000000, 00000000000O0DO (Y7000)0O0O0ODO.
MuwPADOOOODOOOOOOOOOOOOO,00000000O00O0DOOO0OOOOO,
gobboooooooooboobo,oooboobbooboooooo. oobooooogood
MuvPADOODOOODOOOOO,00000D000000D00000D000DO0DOO. DOODOO
go,ooo0oooooo,bboo0obobooooob0o0o+ 0000 +00O0DOOODODOOD.

57 0O0O0O0OO

gobooooooooooooooooooOo,0obobo0oobooooooOooon.

57.1 OO

goooooo,000o000o00oo0ob00O0oOo0o0o00. o00,000, gamma 00000
goooobooo,0o0o0ooooobooooooO. bboboboboobooDboOoDbOoO0+
gobobooooooooooboo.ooooooOoOooooboooooOobooooOooboooobobooon.

SNB/SW MuPAD 00

e exp(1) D00 E 000DOO

(000 j (00 3000) 1 oooo: v—-1

s PI oood

gamma EULER lim ( > L -In n)
n—oo m=1

o0 infinity ooooo

true True opoooooo

false False Ooooooo

FAIL, undecidable FAIL ooooooo

oooooooood

572 OO0O0OOODOOOOOOO

O000000o0o0o0o0ooooooUo0o0o MuPADOODDOOOOOOOOOOOO.
oooofo0oo0o0oo0oUo0,000 MePADOOOODOOOODOOOOOOOOOOO
oooooooo.
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oo
ood
oo

oo
Joodogdd  MuPAD
od eval
oooo float
ooo simplify
oooo factor
oooo ifactor
od expand
gooood is
0000 +000000 MuPAD
oo combine
oo combine
od simplify
oooo simplify
0000 +000000d  MuPAD
ood numeric::rationalize
ooo float
oo rewrite
oo rewrite
ood rewrite
od rewrite
Sin O Cos rewrite
Sinh O Cosh rewrite
Tan rewrite
ooo
oooo rectform
opooooodg
opoooood
o000 + 000000 MuPAD
O solve

numeric::fsolve
Dom::Integer + solve

rec + solve

O0o00o0ooooO0o MuPADOOOOOUOOOOOOOOOOOUOO4+ MuPADOOOO
000000000D0O0000 (0O 114000).
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0000 40000000 MuPAD

oooo collect

oo div

oooo parfrac

oooog solve

oooo polylib::sortMonomials

oooooooo linalg::companion
ooo

J00dd + 0000000 MuPAD

oooo intlib::by parts

oooo intlib::changevar

oooo parfrac

oooo student::trapezoid

oooo student::simpson

oooog student::riemann

ooooooboobooo
ooooooboobooo
ooboooooood

oooooog

ooood

oooood diff

Oooooooog  MuPAD

gooo series

oooo taylor

oOoooo

gooooooo MuPAD
oooooo + 0 ode + solve

000000 40000  ode:laplace
oooooo +000 numeric::odesolve2
ooooono +00d

0od +0000 transform::fourier
00 +00000 transform::invfourier
OO0 +0000 transform::laplace

00 4+0000o0 transform::invlaplace
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oooooo
0000 + 0000000000 MuPAD
ooooo linalg::jacobian
ood linalg::hessian
0o0ooooooog scalarpot
0o0ooooooog linalg::vectorPotential
gooooog /

oo
0o0oo + 000000 MuPAD
oood linalg::adjoint
ooooo linalg::charPolynomial
gooogd linalg::cholesky
oooo linalg::basis
od linalg::concatMatrix
goooooooooog norm
oooooo linalg::isPosDef
ood linalg::det
ood linalg::eigenvalues
oooooo linalg::eigenvectors
ooooo ]
0o00oooo (ooo) linalg::gaussElim
gooood linalg::gaussElim
ooooood linalg::hermiteForm
ooooooood conjugate + linalg::transpose

0000 +000000  MuPAD

gooo numeric::inverse
oooogoogggd linalg::jordanForm
gooogd linalg::minpoly
ooo norm

oooggd linalg::nullspace
ooooood linalg::isUnitary
oooood linalg::permanent
PLUDODO numeric::factorLU
QRODO numeric::factorQR
oooogogoog linalg::randomMatrix

oo linalg::rank




5.7 00000

121

o000 +000000

MuPAD

oooogd

linalg::rationalForm

oooog linalg::GaussJordan
ao
oooo linalg::basis
ooo numeric::singularvalues
oooooo linalg::HermiteForm
oooboooo Y
oo linalg::stackMatrix
goooo numeric::singularvectors
oooog linalg::tr
oo linalg::transpose

go

o000 +000000

od

MuPAD

oooog

ooo linopt::maximize
ooo linopt::minimize
ogo

ood

oooo +000000d0 MuPAD
ooobooo 40000 stats::reg
ooobooboo +0000 stats::reg

ooooooo 400400

stats::linReg

0bobobOo 400000  stats:reg

o000 +000000

oo +00d
oo +0ooo
o0 +0000
o0 +0000
oo +0o0
oo +F

oo +00d
oo +oo
oo +o0oooo
o0 +0000000t
oo +0000
oo +000oo0

MuPAD
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gooog

o000 + 000000 MuPAD

ood stats::mean

ood stats::median

ooo stats::modal

oo

ooo ]

gooo stats::geometric

ooogd stats::harmonic

oooo

opoooo ]

ood stats::a_quantil

oooo stats::stdev

oo stats::variance
20000

Jooo +2b00d0poOooooO MuPAD

oooo plotfunc

oood plot::Polygon

ood plot::polar

ood plot::contour

gooooodd J

oooo

og J

Joooooogd plot::vectorfield

gooooo plot::ode

oooo

oo00,00 +00000,00000  plot2d

0000,00+00000,00000  plot2d
3abooooO

0000 +3D00000ooog MuPAD

oood plot3d

oooo plot3d

ooooQ plot3d

ooogd plotlib::cylindrical plot

oooog plotlib::sphericalplot

O plot3d

od plot3d

ooooooood

plot3d
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573 00O0O0O0O

oooooooooooooo,0000 000000000 crre +~©e0000O. OOO,
obooooooooooooooooboboooO,0bo0obO0obOOobOO0oO00ODOODOODOODbO0O0
g.boooooooooooboobooooooboobooobob, 00 +00000O0O0OOO
oooooo0ooooooo0o. MuPADOOOODOOOOOOODOOOODOOODOOOOO
gooooooooo.

oo
SN/SWP MuPAD
vz 0ooo gzl/? sqrt(x)
Vx x"(1/n)
|z OO0 abs(x) abs(x)

max(a,b,c) 000 aVbVe max(a,b,c)
min(a,b,¢) 000 aAbAc min(a,b,c)

ged(z? + 1,z + 1) ged(x"241,x+1)
lem(z? + 1,2+ 1) lem(x"2+4+1,x+1)
|12 floor(123/34)
[123] ceil(123/34)
SN/SWP MuPAD

(5) binomial(6,2)

x! x!

123 mod 17 123 mod 17

a” modm powermod (a,n,m)

32% +2zmoda? +1  divide + Rem
{a,b} U{b,c} {a,b}union{b,c}
{a,b} N {b,c} {a,b}intersect{b,c}

signum () sign(x)
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oooo -
SN/SWP MuPAD
sinz 000 sin(z) sin(x)
cosx cos(x)
tanx tan(x)
cotx cot(x)
secx sec(x)
cscx cse(x)

arcsinz 000 sin~'z  arcsin(x)

arccosz 000 cos™ 'z arccos(x)
arctanz 000 tan~'z  arctan(x)
arccotz 000 cot™'z  arccot(x)
arcsecx 000 sec™la  arcsec(x)
arccscx 000 ecsc™'z  arcesc(x)

*0o0oo00o0ooooo,00o0o0oo
ooooo.

00,00,000000000*%
SN/SWP

000.000000o0oo00C0D 1290000000

MuPAD

e 000 exp(z)

logz 000 Inz (0O 80000)
log;pz (0O 71000)

sinh z

coshx

tanh

cothz

cosh ™'z 000 arccosh(z)
sinh 'z 000 arcsinh(z)
tanh™' 2 000 arctanh(x)

p—
In(x)
In(x)/In(10)
sinh(x)
cosh(x)
tanh(x)
coth(x)
arccosh(x)
arcsinh(x)

arctanh(x)

*0000000000,000000
ogooo.

Oo0o0.000o0oo0ooooooboboo 1290000000
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0oo
SN/SWP

MuPAD

A (zsinz)

f,Df,D
f'(3)
Jxsinz dx

1.
fO rsinx dx

diff(x*sin(x),x)
D(f)

D(f)(3)
int(x*sin(x),x)

int(x*sin(x),x = 0..1)

lim, o 322 limit(sin(x)/x,x=0)

Y e sum(i°2/2"i, i = 1..infinity)
ooo

SN/SWP  MuPAD

Re(2) Re(z)

Im (z) Im(z)

2| abs(z)

csgn(z)

signum (z)  sign(z)

z* conjugate(z)

arg (z) arctan(Im(z)/Re(z))

000000 esgn(z) 0 0000 signum (2) 00000000O0OO.

signum (z) = { | 2]

() = 1 if Re(z) >0;0orRe(z) =0 andIm(z) >0
BN = ) —1 if Re (2) <0;0orRe(z) =0 and Im(z) <0
= ifz#0

0if z=0
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oooo
SN/SWP MuPAD
1 2 3 .
SWPmatrix(2,3,[[1,2,3],[4,5,6]])
4 5 6
AB A*B
Al A(-1)
AT linalg::transpose(A)
Amod17 map(A, x -> x mod 17)
Af conjugate + linalg::transpose
AB! A*B"(-1)
A=l mod 17 map(A~(-1), x -> x mod 17)
lz|l,, norm(x,n)
lz|| - norm(x,Frobenius)
|zl o norm(x,Infinity)
gooogoo
SN/SWP  MuPAD
Vzyz linalg::grad (x*y*z,[x,y,z])
[(1,-3,4)]l, norm( SWPmatrix(1,3,[[1,-3,4]]),p)
SxT linalg::crossProduct(S,T)
ST linalg::scalarProduct(S,T)
V.S linalg::divergence(S,v)
VxS linalg::curl(S,v)

v2 (x2y23)

linalg::divergence(linalg::grad(x " 2*y*z"3,[x,y,2]),[X,y,2])
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5.7 00O0O0O0O
gooood
SN/SWP MuPAD
F(f (t),t,w) transform::fourier(expr,t,w)

F-1(f(t),t,w) transform:ifourier(expr,t,w)
L(f(t),t,5) transform::laplace(expr,t,s)

L71(f(s),s,t) transform:ilaplace(expr,s,t)

Dirac () dirac(x)

Dirac (x,n)

Heaviside () heaviside(x)
oo

goboooooobooooboodoooooooooooboooobooooboooooooooon. o
oooooooboooo,00 +00000oo0ooobo0o0oooobo. oobbooOooooobOoo

ooooooooooo.
SN/SWP

oo

NormalDist, NormalDen

TDist, TDen, TInv

ChiSquareDist, ChiSquareDen, ChiSquarelnv
FDist, FDen, Flnv

ExponentialDist, ExponentialDen, Exponentiallnv
WeibullDist, WeibullDen, Weibulllnv
GammaDist, GammaDen

BetaDist, BetaDen

CauchyDist, CauchyDen

UniformDist, UniformDen

BinomialDist, BinomialDen

PoissonDist, PoissonDen

HypergeomDist, HypergeomDen

gooao
goboooootoo
ooz2000
FOO
oooo
oooooo
goood
goboood
gooboooog
oooo
oooo
gooood
gooood

oobooo

gobobooobooo,0ooo0obo0ooooooooboobooboboooo0ooDbOoOoD. obo

ooboo +0o00oboooooboooobooboooobooooobooo.
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SN/SWP MuPAD 0o
bernoulli (n) bernoulli(n) n0000000:

= = >°  bernoulli (n) %
bernoulli (n, x) bernoulli(nx) nO000000000:

;fifi =" bernoulli (n, z) %

Bessell, () 000 I,(z) bessell(v,z) oooooo
BesselK, (z) 000 K,(z) besselK(v,z) oooooo
Bessell, (z) 000 J,(2)  bessel)(v,z) oooooo

BesselY, (z) 000 Y,(z) besselY(v,z) oooooo

Beta (z,y) beta(x,y) ooooo: %

Chi (2) ooooooooooooo:
gamma—i—lnz—fj%dt (arg(z) < m)

Ci(xz) Ci(x) oooooO:
gamma—l—lnz—f(f#dt

dilog (z) dilog(x) noooooooo: 7 1hittdt

Ei(z) eint(x) 0ooo: 7 <dt

erf(x) erf(x) ooooo: % Iy et dt

1 —erf(z) erfc(x) oooo

I'(z) igamma(z,0) 00000: [(Fe "t dt

' (a,2) igamma(a,z) 00000000: [Ce 't dt

LambertW (z) lambertW(x)  LambertW (z) ebambertW(z) — 4

polylog (k, x) 0O0O0D000: polylog (k,z) => 00, fL;

Psi(z) psi(x) PsiOO: ¢ (z) = L Inl (z)

Psi(n, ) psi(x,n) PsiDOOnOOOO

Shi (z) 000000000000: [ sBhtgt

Si(z) Si(x) 0o0o00: f; S2tadt

¢(s) zeta(x) 0ooog: ¢(s)=>1 % for s>1

n=1
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58 00OOD0OOODOOODO

000000000000000,0000000000020000000000000. 0
0000 I'(z) 00000 exp(z) 0,0000000000000000,sinz0 Inz000
00000D0000000000. 000000,000000000000000,00000
oooo.

000000000000 260000000000, 6000000,00000000000
00000,000 arctan(z) 0000000 “arc’ 0000D000000000000000O
0000000000000000.00000 log0 nO00000000000. 00000
000000000000,0000000000,00000000000000
0000000000000000000000. 00000000000000 T C(a+b)z 0
000000000.0000,00T00e+b000000 ¢c0000000000000.
00,0000000sin(a+b)z0,0 (e+b)200000000000000000000
00.00,000000000,zsin(a+b)00 (sin(e+5))2000,0000000000
ooooooo.
00000000,00000000000000000000000000000000 CTRL
+7?0000

» CTRL + ?

z

2
gobbooobbooooboooooooooboooobooboooobooooooa.

sinz/2 = sin

» 0000000, 000000000O0,0000000D0O0O00

1. 000 +0000000O00O0O0O0COOOOOOOOO.
2. 0000000000000 OO0OOOOoOOoo.
3. 0KOooooooooooo.

» UOOO0O0OO0OO0O,000000C000O0,00000000000

1. 0000 +000000000000000000.
2.00o0ooo00o0o0ooOoOoo,oboo0oO0O0000000COOOOODOODODOO.
3. 0OKboooooooooo.

00000 sinz 000 2 000000D00000. 00 sin(z) 00000000ODODO.

58.1 ODOODOOOODOOODO

ooooooOoooUooOooooo«4” 0o0“-" 00000000000 0UO0OOOODOOO
o0.o0o,00000000,00000000000000O0O0C00O0. 0O00OODOOOOO
ooooooooo.
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» CTRL + 7

esinz+5=sinz+5 000 sin(z+5)0000000.20sin00000.

e sin(a+b)x=sin(a+b)z 000 (sin(e+b))20000000. (e+b)2 00000,
e sinz(a+b)=sinz(a+b) OO0 (sinz)(a+b)0000000. z(e+d) 00000,
e sinzcosz =sinzcosxz 000 sin(zcosz) D0DDODD0D. 20 sin00000.

e sinz(cosz + tanz) = sinz (cosz +tanz) OO0 (sinz)(cosz +tanz) 000000
O.z(cosz+tanz) 0 sin 00000,

e (sinzx)(cosz +tanz) = (sinz) (coszx+tanz) 0000 z0sinO0O0000.

e sin(x)(a+cosb) = (sinz)(a+cosb) 0000 z0OsinO000OO0.

gdoboooboboobobuooobboobobtbooU, bbb obobooooo.
sinz cos (ax + b) = (sinx) (cos (ax + b))

oooo,boooooooooobooooooooooooboOooooo, 0000000000
oooo.

sin z (cos (ax + b)) = sin (z (cos (ax + b)))

0000000000000 0 exp(z)=€e*00000000000000000DDODO.

sinx cos (ax + b) =sinxcos(ax +b) OO0, cos(ax+b) 00000000 DDODOOO.
sinze® = (sinz)e®* 000, 000000DO00O0OOCOO.
e sinz (cos (ax + b)) = sinz (cos (ax +b)) 000, cos(ax+b) 00000000000

oo.

e (sinz) (cos(ax + b)) = (sinz)(cos(ax+b)) UO0O,cos(axr+b) DO0ODDOODODO
gooo.

e sin (x) (cos (ax + b)) = (sinz) (cos(ax +b)) OO0, cos(ax+b) OO0DODODOODO
gpooo.

oslnl(a—l—e):lnz(a—l—e) 000,e+e’00000000.
e (sinz) (a+e’) =(sinz)(a+e’) 0DO00,a+¢"0000000000000.
e sin(z) (a+e€’) =(sinz) (a+e¢’) O0O00,a+e’ 0000000000000,

00000 ¢/0000b00b0b00obOooboooDO.

2

snr 000 (sinz)/cosz = S22 000 sin(z/cosz) =

esinz/2=sin% 000 sin(z)/2=22% 000,00 (sinz)/2=352

e sinx/cosx

cos T
sin

cos T

e sinzy/2=sinzy 000 sin(zy)/2=sin% 000 (sinxy)/QzSin%

gooooooboooobooo,0oboooooooOo0obobo0oboob0obOoooooOobOoOooboon.
00 (sinzy)20000,0 2y 0 sin0000000O00OO0ODOODOO.
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59 0000

1.00 ea=5000 b=¢>000000.000 b0000000000000000. O
0e=+200000 b000000,000000000000000.

2.00 f(r)=2*>+3z+2000000000. {&W-/@ popppooooooo, oo
0000000D000.00000000000000000000.

3.00 f(z)=a2>—-1,g(x)=32z+2 h(z)=2>+32 0000, f+g, 0 (f+g)hOO
O.(f+g)oh,0 foh+gohODDOODOODODDOOOODDODO.

4.00 f(#)=max(z?-1,7-2?) 0000000000000000000.

5. 0000000000 ¢(r) 000000 k<nO ged(k,n)=10000000000
00.0000 + MuPADOODOOOOOOO00O0O000000000O000. MuPAD
00 numlib::phi(x) O, 000 Scientific WorkPlace/Notebook 00 ¢(n) DODODO. O
00, “If ged(n,m) =1 then p(nm) = p(n)e(m)” 000000000 nO mOO00O
oooo.

6. 00 dn) DOODODOOODODO. MuPAD 00 00O numlib:divisors(n) , Scientific
WorkPlace/Notebook 000 d(n). 00 d(n) 0000D00000000000. 000
0000000,0000000000000000000.

510 0DOO0OO0OODO

1.0 e=5000,000b=¢>000000. 000 b=2500000.00 a=+2
oooo b0 b=2.
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9 6 19 18 29 28
10 4 20 8 30 8
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gboooooooooooboo,0o000oboobobooobooooOo0. boooboooOoboOoooo
g,0000oboobooobooooooobooboboooboooo0oobOOo. boobobooooo
gooooboooobobo,bcoobobodooobbooooboobooboobooooboooooon.

6.6.3 OO0O0OOOOOOOODO
goooooooooooooooooooooo.
» OOooooooooo

e 102000000000 0TIOTIOOODO. Black, Blue, Blue Green, Brown, Cyan, Dark
Gray, Green, Light Blue, Light Gray, Light Green, Light Red, LtBlueGreen, Magenta,
Maroon, Navy, Purple, Red, Sienna, White, Yellow.

ooo
e J00O0OO0OOOODOOUODOOODOOOLODOODODOOOOO.

ooooooooOoOooooOoO0O0booOoOO0bOOo.00,0000000000000 2000
goooooboooo. oooooooooooboooboooooOob.0bboooooobOooobo
jo0oooooooo.ooooooooooooog 1e0ODooooDDDODDDODO.
gobooooooooo booo,0o0b000oO0000oO000ooon.

» UOOO0OoOooOoooo

e JOOCOOO,OD0DOD,00,100000,20000000000.
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e JO0OOUODOOO,00,00C000D0O0.

0000000000000000000000,000000000000,00000000
00o000,00,00,000000000000000.00000000000000000
000000000000000000000000000,0000000000000000
ooo.

0000000000000000000000000000000. 000000000000
00,0,00,00,0000000000000000

664 0UO0O00OODOOOO

0ooooooooooooooooooooooono. 000 1ss000000000000.

6.7 DOOODOOODOO

goboo,b0o00ob0o0,000b00000,0000000D00000O0O0DOODOODOODO
goooooooooo.

» OOoooooooogoo

ey U0 yUOOOOODOOOOOOUDOODOOO,00O0ODOOOOCOOOODODOO
gooooooocoooo.

e JO0OOOOOOO,0O0O0,0O0O0O0O0O0O0OOOOOOO.

z 00 yO00000000O0O0O0O0O0O0OOO.

00 yO0OO0OO0O0OO0OOO0DOOODODOOO.

gboobooooboobooooobooboobooooobooooooboOobOoOobOoDo

oo.

gbooboooooooooobooooo,0o0boo0,bobgo,o0,000000000

ooooocooo. obooooooooooooobOoOoo,0b0000C00O0D0C0O00.

oboooooooooooooooooo,bobobobbboboooooooooooooo

goobooooo.ooooboooooooobo,bbo00bbo00obooO,00,000000

goooooo.

oooooobobooobboooobooo.
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060 0000000000

oo oooo

05

oooo oo

ooboobooooboobooooooooooOOo. 0oboo0ooooOoOooooOOoOoobObOoooDo
ocoooooooooooo.booobboobbbboOoLOO0bOO0ODOODooOOOoOog.
oobooooboooooooboooboboooboooooD. obooobob,00bbO0bbooOo
ooobooooboobooobooo.

6.8 DOOOOOO

ooooboooooboooooooOooOooOo.0oboboO0ooboOo0ooOoOOoOoOOOOobOobObOooDo
O00000000000.00 Scientific WorkPlace 000 000000000000 OOO
O,000000000000O0O0O0O0O0.

e J0OOUOODOOOUODOOOO,DOO0O0DOOLODOOOODOOOOOOOOOOODOOO
0,000000000.0000000000000010000000000. 000
oooooooooooooooon.

e Scientific WorkPlace 00 0000000000000 OOOOOOOOOO.

goboobooobooobooooboooooooooooo,bb0oo0oo0ooo0oo,0o0o0a
gooooooooooooooooon.

» OOOOOoOoooOooo

1. 00000000,000000000000000000000O000O0O0O0OO.
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2. 000000000oooooooooooo.

e Scientific WorkPlace 00 0000000000000 0O0ODOOOOOOO,0000
goooooooooOoO0oOo. 200000ooooooOooooooooboOoO0n0, ™o
gobooooboobooooooo.

e Scientific WorkPlace 00 00000 0O0O000O0O0O0OOODO0OOUOOOOOO. O
oobooooboboooboooboooooboooooog.

3. 0KOhoooooooooo.

000000000000 00000o000o000000oDooooOoO000. Scientific Work-
Place 0000000000000 DOOOOOOOOODODO.

» OOOoOOoOoooOooo

1. 00000000,0000000000000000000O000.
2.00000000000,0000000000000D0DDOOOOODOO,OKO0O0O0O0O
gooooo.

gobooooooooooooooooooobooooobooooobooboboooDo.
» UOOooooboooobooooboooon

1. 00000000,000000000000000000O0O0O0O0O0O0O0O0O0OA0.
2.00000000000000O000DO0O0OO0ODDO0OOO0OOUOOO,O0KOOOO
goooooo.

69 0000000

gobodooobooooobooooobooboobooboooooboooooDoo.
» UOo0ooOooooooooooood

.goocoooocoooocoooboocoooO,0000Oo0U0obOOo0obobOboOooboboOoon.
.gobooooocoooboooo,bo00obo0oobOo0oooOoOoOobOoOoOoOobooOog.
.00o0o0oo0o0o0oooooooooooooooon.

o000 (0,00,0)000000.

.0000 (0bboOoo,0,00,0)000000.

.oooooooobooobooo. boob,b000b0,0000000x0 yooooooao
gooo.
7.0000000000000.00000000DO0O0DO0.00,00000000 (x0O
yOOOO)OOOOOODOOOO (360000 3600)000000000000. OK
oooooood.

» 2D0000 + 0000 (D0O000O00:y=cosx,00: x:12,y: 05, 000000
00000: x: 1, y: —1)



152 060 0000000000

057

057

6.10 ODOOODOO2D0O0O0ODO

000 f(z) =wsinz 0 f(z) 0 zsine 00D00D0O0ODO0O, fO0ODO0OCOODOO. ODODO
0O f00000,00000000000000000000O00O0OO. O0DOOO,000
flz) =2zsinz 00000000 fO g(t) =¢tsint 00000000 ¢gO00D0O0ODODOOODO
0.000,00 zsinz (000 f(z)) 000 ¢sint (000 f(¢)) 00000000, 000D,
rsinz 000 20000000, ¢tsint 000 ¢tO000000O00OO.

6.10.1 OO

» 10000000000000000

1. 00000000000000. 0000000ooooooooooooooooboooo
goooad.

2. 00000ooo,oo000000000000D0O00ODODODODOOOO DDDDD
000,000 2Db000000000O0O0O0O0COOO0OOOOOO.

» 2D0O0O0O0O 4+ 0000
5

xsin —
X

257
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— in L
y =xsin

uboboooooooboobobooobouooboobOob,0bboba yzmsin%DDDD
oo.

» 2D0O0000O0O0O0OO0O0OO

e JO00OODOOODOOO,0D0OO0O0DDOOODDOOO.
ooo

e JO0O0O0OOOOCODOOODOOOOOUODOOODODOODOUOOOOOODOODOOO
gobodoo.obodooobooooobooooobooboooobooboooobooo.

Example 14 zsin+ 0000 20 —x 0000000

1. O xsin%DDDDDDDDDD,ZDDDDD +00000000.
2.z 00000000000O0O.
3. —20000000000000.

5+

y:xsin%,y:x,y:—x

Note DO0OO0ODOOODOOODUOOODOOODODOUOODODOOODOOOO, 0000000
gooobooooddooo, oL b0oOUo00. oL bbboooooa
Tables, reference: Curves in the Plane 000000, (‘00”7 00000000,000
00o000o00o0oo00doodooooooU0o. Joooooooo Ch-ROMOOO0OO
ooo,“0000”00000000,0000000000.)

oooo
oobooooooooooooboOo. oooooooboOoboobooo,obboOobooboooo

og.
» 000000O0O0O0O0O0000000

1. 00000000000, booo0o000000o0oo0ooO00000. 00 + 000000
ooooooooooooooooooooon.

2.00000000000O I:II:II:II:II:II:II:II:I,I:II]D 2D0000000000000



154 060 0000000000

gobooooooa.
3.DDDDDDDD,@DDDDD,DDDDD +000000000.
4. 000000000000000000000OOO00OO0O0O0.
5. 0000000 —-180<ez<l8OUOOO.000O0O0O0O0O0O0O0O0O0OO.
6. OKOOoOoooooooo.
7. 000000,00000000000,00000000000O00O.

» 2D00O0O0O 4+ 0000
sin x°
e 0 +000000DO00ODO. OODOODODODOODOODOODODOODODOOOO —180 <

r<1800000.
e [ cos2z° 0000, 00000D000O0ODOODOODOO.

-150 -100 450 0 \50 100 1 150
\ !

\ ! 05T \ k

y =sinz°, y = cos 2z°

» 2D0O0O0O0 4+ 0000

sin 2x° + cos 3z°

e 00 4+ 000000CO0DO. ODOODOOOOOODOODOODODOODOOODO =360 <
z<3600000.

25 251
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6.102 O0OOOOO

0000000000000 20000000000.000000,000,0 f(z)=zsinz
ogoboooooooooooooooooobooooboooboboobboobobooooDoo.

» 000 100000f000O0ODOOO

1. 000 fOU00DO f(x) DODDOOD.
2.2D0000O0O000O0O000O0O0O0000O0000.

Example 15 0000000000000 0O0O00O0OOOOOO g(:c):tansin(xZ)DElElEl
0,00000¢g00000000000OO00OOOOODOO.

Y 15t
ot
05T

0 25

6.103 OOOUODOOOOOOODOODO

goboooobooooboboooooooooobooooooOo,000b00oooOooboboOooDn
gobooobooo.

» UO0O0O0O0O0000O0

eJ0O0COCOCOOOOOOOOOOOOUOOOOOOOOOOOOOO.

» 2D0O0O0O0O + 0000
r+1

r—1
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20T

257

-25 ) 25 5

20T X

40T

goboooooooboooooon gooooooooooogoo

goboooooboooooobooooooooooooOo,00bObo0o0oO00O0oOOoOobOO0OOoon
gobooooooo.
goboooboooobobooobooobooooooooooOo,o0oboo00ooooooooooon
ooooo.ooo

10° <3:1075 — 1) /1n (z)

ooboooo.ooboooooooooobooboooooobooboOo,ecrrLOb0O0O0O0OOO,
ooobooooooooooboo. boobobooOooOoOoOobOOoOobOo0obboOoooOoo,obboooao
goooo,obocooboog.
gooooobooooboooooooooooooooooooooooon.

6.104 O0OQOOOOOODOOO

goooooo 20000 300000000000 000O0ODOOO0OODODOOO. OO0
goooooooooooooosobooooooooooo.

» 2D00O0O0O 4+ 0000
2—-1 if z<-1
10—1022 if —1<z<1
2 —1 if 1<z
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gobooo,bobobcoooocobooooboooooboobobooooboo0ooboooooooon
000000000000 00,00 g(z)000DO0ODOD0O0O0OODOOOOOOO.

» 2D0O0O0O0O 4+ 0000
2?2-1 if x<-1
20—22 if -1<z<1
22 —1 if 1<z

15] 15]

10! 10!

-4 2 0 2 4 -4 2 0 2 4

oooo gopbooo

6.10b OOOOO
000000 00000000 f(x)=|z)000000. OOODO DDDDDDDDD

ooo DDDDDD.DDDDDDDDD 320000000000.

» 2D0O0O0O0 4+ 0000

Ed

oooooooooooooOoooooboOoOoooboOoOooooboOoOoOooOoOoboOoOooOooOoboOn
Oo,0o0o0ooOoDODOOOO0OO0O0O0000O0O.
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060 0000000000

257

25 5

0000000000 f(x)=2|000000. O0O0DOOOO DDDDDDDD. oo

00 f(z)=Isinz| 0000O0O0OO.

» 2D0O00O0 40000

|sin |

0.75T

0.5

'
2.5 5

X

00000 TI(x) D0D0O0OD0 nDOODODOOOOIN(Rn+1)=n!0000000. D00O0O0OO

ooooooooooooooobooo.

» 2D0000 40000
(z)
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507

257

, T
T {

5 -2. 0 25 5
X

T

-5 -25 0 25 5

0 if <0

Heaviside(x) = { 1 i 2>0
if >

0o00,0000000.000000000000000,00 4000000 Heaviside 00O
oooo.
ocoooooooo,ooooOO0000000000COOOO.

sinx if x> 2
Heaviside(z — 2) sin(x) + Heaviside(—x) cosx = 0 if 0<z<2
cosz if <0

» 2D0O00O0O 4+ 0000

Heaviside(x — 2) sin x + Heaviside(—x) cos ©

y

-10 -5 [ 5 \10
-057
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6.106 DOOOOODOOOO

00000 {(z1,51), (@2,92), (3, 93) ;.- (¥, yn)} 000000000 O0O0O00OO

1 Y
T2 Y2 .
x x x L
($17y17$27y2,x3>y37'--men) 5 DDD, oo T3 Y3 O ! ? ? . " oo
: : Y Y2 Ys * Yn
Tn  Yn

ooooooo2Db00004+00000000000000.

» 2D0O0O0O0O 4+ 0000
(1,1,2,1,2,2,1,2,1,1), 0000 0<z<3,0<y <3

y 3

uooboboooooooooooooboob.0obooooooOo,b0b00b0bO00obboOobboOobo
oobooooboboooboboooobbooooboboOoooboooon.

» 2Db0O0O0O0 4+ 0000,00 400000,0000,0,0
11

, 0000 0<2x<3,0<y<3

O

2
2
1

[}

Example 16 5 000000000 50000 (cos 2k sin22%) 000000000000

00o0ooo0. 000 ko0ooo oo 0000,

l. 000000o0o0ooooooooooon.

27 47 . 4Arw 6w . 67 8t . 8w 10
—,cos —, sin —, cos —, sin —, cos sin —
5 ) 5 b 5 bl 5 b 5 b b b

2
1,0,cos—ﬂ,sin —,
) 5 5
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2.2D000000000O00000O00000000.

3. 0000000000000000O00O0,000000000000000000B0O0O
goboooobooooooooo.

4. 0000000000000000O0O0O0O0O0O0O0O0O0O0O0O00.

5. J0o0ooooooo.

1,0, cos — sin4—7T (:0@8—7r qing—ﬁ cos2—7r Sinz—w cos6—7T sin6—7r 1,0
7 b 5, 57 - 57" 57 57 57 57 57 bl

goboooboooooooooo.

gobooooooboboooooboooooooOoboooOo0o.0ooboobobooooooob. oobo
0000000000 421 000000000000.

» 2D0O0O0O0O 40000
13 4 6 7 7 10 11

8§ 7 9 12 15 16 19 21

e0D0 +00000,0,00000 22+%,000000000000000.

y

X

gobooooo,ooooobooboboboooooboooooobooboboob. ooobooo,
goboooooooooo.

1 2 3 4 5 6
0.11 0.24 0.28 0.21 0.1 0.031

» 2DO000 + 0000
(1,0,1,0.11)

e 0000D00DDONOODOODOO. (2,0,2,0.24), (3,0,3,0.28), (4,0,4,0.21),
(5,0,5,0.1), (6,0,6,0.031)
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0.25T

0.27T

oooo,0o0o0000000000000.

1-2 23 34 45 56 67
0.11 0.24 028 0.21 0.1 0.031

» 2DO0000 +0000
(1,0,1,0.11,2,0.11)

e 0000000000 D0O0DN00O0D0O000. (2,0,2,0.24,3,0.24), (3,0,3,0.28,4,0.28,4,0),
(4,0.21,5,0.21,5,0), (5,0.1,6,0.1,6,0), (6,0.031,7,0.031,7,0)

y
0.257

0.2T

0.15T

0.17

0.05T

X

000o0oooooooooooooooooooo 3sooooooooooon.

oooooooooo
oboooobooobooooboooooobooooog.

Example 17 0000000000000 000. —=5<a<b, —5<y<h
1. 0000000000000000.

[_53 07 57 0]

2.2b0000000000DO00O0O0OOOO0OOD.
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3. 0JoooooO0oo0o0opoOoOo0ooooooOoOo0OO, 00000000000 00000000

ooooooooooooooo.

4. 000000000O000O0COO0O0OCOOO0OOOO0O0,0000000O000,0000

ooooooo.
5. 00000000D000O.

=5,
-2

)57
5

S"S"
qwgn
Ll
St o

W =
e~ =

y Yy

4,
-L,5,
) 757

}“cncn

=5
-5
-5

mCﬂ

|

oooooooooooooooo.

[—4,5,—4, -5
[-1,5,—1,—5]
2,5,2, -5
[5,5,5, —5]
[-5,-3,5,—3]
[~5,1,5,1]
[—5,4,5,4]

6. 0000000o0o0oooooooooooo,booooooooooooooo.

5

4

goboooobooooooooobooo,00oboboooboooboooooa.
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S TN \
AVERENEN

-5 25 0 25 5

6.10.7 OJOOOOOOODOOODOOO

ooboooob ooooboooooboooooboOoOooobooOoOoOoOoOoOoOobOboOooobooon.
00000000 yOOOOOOOOOOO 20000000.0000 f(z)=cd®* 00000
ocooooo,0oooooO000000.

» 2D0O00O0 4+0000,000000000
5(2%)

Y 148.4%F
42.527

12.187

0.28657

5(2*)0000000

0000000 xyOOOOOOOOO0OO0O0002D000000. 0000 f(z)=az" 000
000000000000D0000O.

» 2D0O00O0O +0000,000000000
512/3

e 00O0O0O0DO01l<z<l1l
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T4.48169

13.49034

1271828

T2.117

T1.64872

T1.28403

0.135335 0.22313 0.367879  0.606531 1 y

52230000000

02*000,000,0000000000000000000.

1218

4482

008208

5 25 0 25 5 - 1 1284 1689 2117 2718 349 4482

200 2»000 2*gog

6.108 O0OODOOOOOOOO

2D0000D000000 200000000 z=f(),y=¢(¢)0000000000.000
000 (f(t),¢(t) 00000,t000000000000000.

» 2D0O000O0O0O0OO0O0O0OO0OOO0

1. 0000000 2000000000, OO0OOOOOOOOOOOCOOOOOO

. . . . sin 2¢
O00. [sin2t,cos3t], (sin2t,cos3t), [ sin2t cos 3t }, ( sin2t cos 3t )7 |: ],
cos 3t
sin 2t
cos3t |

(00D 400 1x20002x100000.)
2.0000000000000.
3.2D00000000000000O00O0OOO0oOoOOO.
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00000000 [sin2t,cos3t], 00 0<t<2r 00000 z=sin2t, y=cos3t 00000
gododddogdd. ooooogooogooogogogooog.

» 2D0O0O0O0O 4+ 0000000
(sin 2t, cos 3t)

05

000000 y=f(x) 000000000000 (f(z),2) 0000000000000000
00D000.0000,00 y=2: 000000000,00000 y=2300000000
000O000000000D00O00O0.

» 2D0O0O0O0 4+ 0000000

(CE))

25T

+ t
25 50

OO0 smz O000000O0O0OCOCOOO.O0O0O0COOOO0O0OODOOCOCO,00O sin~lz O
gooooooooooooon.

» 2D0O000 4+ 0000000

(sinzx,x)
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arcsin x

Example 18 50000000000000 20000000000000 (cost,sint) 000
ugo.obooo,00obocooobobcooooooboooobooooooa.

1. O (cost,sint) 000000000,2D000000000000000000000.

2. 0000000000000000000,000,00000000000000000
00O00O0000000000000.

3. 0000,000000000000000000000000,00000000000.

4. 0000000 0<t<6.2832(~2r)00,000000 60000.

5.0K00000000000.

6. 000000000000 000,00000000000000 (cost,sint) 0000
oo.

7.0000000 0<¢<12.566 (~4r)00,000000 60000.

8. OKODODODODOOOO (20).

6.109 0O0ODO

gobodobooboooooobooboooo coboooobooboooboooobo. oobboooooo
ooooooooooooooooo,boooboo.

OO0000000 y=4sinz+3cosdz 000000 y=sin30 0000000. OD0OOO
oobooooooo,boo0oboobo0oboo0oobOOo. booboo0oOoOoOoOobOOoOoDbDbOOobOboooo
oooooo,0o0o0o0000 200,000000 150000000.

» 2D0O000 40000
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4sinx + 3 cos 3x

e J0DDDDOODODDOOOODO. (4sinx + 3cos3z)sin 30z

™\ y a

| n” Ll V nﬂ (\f\mnﬂ
v U , | UUV\; i :

6.10.10 ODOOCOOOOO

00000000 100000000000000000O00D0. DO00O0O0 2bOo00O0OOO0OO
gooooooooo.

» OOOOO0OO0O0O00

1. 000000000.
2.0000000002D00000000O000O0O000O000O000O0.

OO0O0OOO0OO0O0ODOD0OD0ODb0D W¥Le<L7OODO —2<y <8 O0O0O0O0OO.

» 2D00O0O0O 4+ 000
(z—2P2+@y—3)°=25

ey U0 yOOOOOOODOOOOOUDOODOODOODOODODO. OODOOODDOOODOODO
u,dboocoooooobooobooboooboboooo0oobo0oobOOo. bbooboobooooo
ooooog.

e JO0O0OOO0OOOOUOOOOOOO,0DODOODOOOOUOOOOOOOOODOODOODOO
0.000 -6<52<10000 -6<y<10000000.000000000CCO
0.0000000000 3<2<L7000 2Ly <80, 0oooooooonoO
—-6<2<10000 -6<y<1000000CC0CO.



6.10 000000 2Db00O0O0O 169

00 y=f(z) 0000 z=f(y) 00000000,0000000000000000000
00.0,00 y=25000000000,00 y=2*00000000000000. 00
0,r=¢*00000000000000. 0000000 y0OOOOOOOOOOOO,000
0000 -5<x<5000 -15<y<1.5000000000000000000.

» 2D0O0O0O0 4000

v =u

00000000000 z2=siny00000000C0COO0. DOOOOOOOOOOOOOO
ooo.ooOoo0O0O0OoOoOoOoOO,0DODODODODODODODODOOOODOOOO.

» 2D0O0O0O0O 4+ 000

T =siny

08 05 2 [0 02 04 06 08 1 ————————+
a 05 o 05 1

6.10.11 0OOO

oooo0oo,0 PO0O0DOOOOO AUOODOO POOOODOD rO0D0OO0O0OODOODO
u.goooobooooooooooooooon.

x =rcosb, y =rsinf

ooboooooobooooobooo.

» 0DO000OO0O00DOOOO0ODO

.00 6D0,00000000DOODOOO.
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2.0000000000002D0000O0O000O0O0O000O0O000O00O0000.

ooooooboooooooooo,00 +0000DOOO,0000D000DO0.D00,00
gbooooobooooobooboooobooooboobooooobooooo.

» 2D00O0O0O 4+ 000
sin 260 1—cosé 1 —sin# + 2sin 30 cos 60

6.10.12 OO0O0OOOOOOOOOOO

0f=r’000000000000000,0000 (T,TQ)DQDDDDDDDDDDDDDD
go0.oooo0oobo0o0oooooooo,0oo0b000ooooooobobo obO 5,000 =5
oo s5000000. 000000000000, 0000O0C00000. 00000000, 0
goboooboooooo,bcoooboocuobob0o. obobooboobobooooboboooo,0b0obo
o20000000000.

» 2Db0O0O00 +0000000,00 +00000,000

(r12)

00 000 AD00O0,03000¢0000000000. 000 r=1-sint,f=-costO
oo0,0000000000000000000O0O0O0. DO0O0,2DbO0000O0O0O0O0O0OO
0000000000000, 0000 (1-sint,cost) 00000, DOOODOODOO. O
oooooooooooo<t<2r 0000,

» 2D0O0O0O0 +0000000,00 +00000,000
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(1 —sint,cost)

05

6.11 2Db00000000O00O0O0OOOO VCAMOOOOO

2b0000D000000000 MuPADO VCAMOOOOODOOOOOODODOOOOOO.
2b000000000D0ODO0D0O0O0DO0OO0D,20000000 10000000000000
oooooo. oooooooooob 00000000000 ¢:00. 000000000
ooooo,0o0o0o000000O0O0O0b0000O0. 000ooooOoOb0,0000O0D00b000
oooooooooooooooooOooOoODOODODOODDODODOOOOOOOOOO. 00000
00o0o0oooUo0oO0O,eD0O0OO0O0,b0000000D000O0OOOOODODOODO.
ocooooooo,boooO00000000C0OOCOCOCGCCOOOOO.

» 00000000000000000000000

.000000000o0o0o0ooooooo0o.
.0000000000000000000000000000000A0.
.00000oooooooooooooooooon.
gooooooooooooooooooooooooobob,100b000000000
ooooog.

W N

2 JozbodonT

LAk | 3rny FosbLiEE |a | ®R |
R
J0uRLIERE e
FozhEpEF =331 - 2D B EE
EE FoA—
s 5 LB LoEuie
S— Ll QL ~ i 5 -
0yha5-
o b o ~ [0 @
Z0uhAR
* RE
[
T2 — 3 aDiEEE
& F ERTEHF| ) (ol ISR S0
& | | © T BER R U BRI T HW
H H
I =
-
2
ot

ooooo0oooooooOoooooooooooooooooooooooooo.



172 060 0000000000

» 0000000000000000000000000O0

1.000 +000000 +2D0000O0OO0O0OO0.
2.000000000,0000000O000,0000000000,1000000000
oooooooo.

» OOOOO0OO0OOO0O0OO0O00OO0
1. 000000000 VCAMOOOOODOoOooOoOo,00000000000ooooO.

0000000000 VCAMOOOOOOOO0OO0OOo,000000000000,000000
ooo VCAMOOOoOooo ﬁDDDDDDDD.

2. 000000000o0oOoOo,oo0o00000000000COCDOOOODLDOO.

VCAM O0O0OO0OO0OO0O0ooooooooooooooooooooooo,ooo00,oo00, o
0000000000000 0D00. 0000000000000 000DO0O0DO0O0O0 1/80
goospooooooooooOoOoOoOoOoOoOoOoOoOoOoO0. 00oooooogoog,oooo,
goooooo,oocoooooooooooooooboobooooOoooooooboOooon.

Ea—d{ U BAEQEL-  BAD —pys Pm gty
T S R A “Ti L
| | |
IE—”«H 3 K MW _“lhlr_*lz‘r,
. | 1
B ATYIIE AT =t BigD 03

D2l =i

» VCAMOOOOOOOOO

e VCAMODOODODODODODUD x OUOOOODOOO. DOO,000000DDODO,
VCAMOOOODODOOOOOOODOO (0bhoo0)ooooooooo.

6.11.1 00000000000000
» 000000O0000O0000000

e 200000O0DOO0O0O0OOOODO. 000O0DOOOOOOOOO,2DO0O0O00O0O0O0OO
0000o0oooooooooooooooooo.

0000000ddddd y=sin2xr 00000 y=cosd3z 000000000000 OOOOO
ooo.
» 2D000000O0O0O0O0OOO 4+ 0000

tcos3z + (1 —¢)sin2z



6.11 2D0O00O00D0O0O0O00O00O0O0O0 VCAMOOOOO

173

oo0ooobooooboooobobooooao

y
b
oo

goooobobooobobboooobooooan

» UO00O0O0O00O0OO0O0OO0OO0OO0O0OO0OOO00OO0O00OO

1. (x(s,t),y(s,t)) 00000000000,
2. 000000000000,2D00000000000000000000000000
00O000o0O0O0oooooo.

goobooooboooooooooooooboooo,bobobobo,0b +0b0obOoBbO
goboo.gboooboooobooboo,0cboo0obooboboobobooboobooboo. 0o
z0¢t00000<2x<100<Lt<L1000000.2000000,0000000000OT
goodod.300goooooooooooooooooo.

» 2D0O000O0O0OO0OCOOOO 4+ 0000

(sin 8mxt, cos 10mat)

(sin 8t + 0.02 cos 2z, cos 107t 4 0.02 sin 27x)

(sin 8wz, cos 107z)

o oooobobobooobobbooobbooao

yoor yoor

05 o 05 1 05 05 1 , 05 1

o ooooboooobobbooobbooao

gooooooooooooopooboooboobo0o00oooLoUoUobLLo. oo o
gobobo 30oopooboooooooboobog,0b0ooo0opbDOooOoboUoooobOoDOo. 10
0000 200 (2rt,0) J0D000O00OO0OOOOOOO. 200000000,300000
0<z<2mtOO0O0OOOOOOOOOOOODOOOOD.

gooooooooo,ob +oooooooooOoOob0.00000000O0O0O0O0OOO,000
Joo000O0000Do0o0oO0ooO0. oD o0<cz<100LtL1O000D. OO
goooOo,0oo0oo0oo0oo0ooooooooooooo.

» 2D000000O0O0O0OO 4+ 0000

(27t + cos 2w, 1 + sin 27x)



174 060 0000000000

(2mt — xsin 2wt, 1 — x cos 27t) (2rat — sin 27wat, 1 — cos 2wat)

o ooobobobooobobobboboobobbooan

y y ¥

<) 40 e,

o 2 4 3 o 2 4 3 o 2 4 6

oooooooooooooooooaoao

6.11.2 0000000000000
» 00002D000000000000

1.2000000000000.
2.0000000000000D0.2D000O0O0O0O0OCOO0O0OOOOOOOOOOOOOO
ooooo.

O000000oooooogr=sindt 000 ¢t00000000O0OOO0O. 3000000
0000,000 s00000DODOODOODO.
goooooboooobooobooo,0boooboboogb, bbb 4+ 00bbOOoOoOooo
I A T T A A A A
—3.14159 <60 <3.14159 0 3<t<5000000C. D00OOODOO,0000000000
gooooooooooo.
» 2D000O00OOOOOOODO 4+ 000

sin 0t

o ooobbobooobbobooobbbooaogonb

o o0oo0oocooo0oo0obobobooobbooogono

» ODO000OO0O0O0ODOOO0ODOOOODOOOODODOOO

1. (r(s,t),0(s,t)) 00000000000,
2.000000000000,2D000000000000000000000000.



6.11 2D0O00O00D0O0O0O00O00O0O0O0 VCAMOOOOO 175

0000 (0000000000000 D00)0r=0b+acosd00DODDOOODODO. O
ooooooobobooboooooo,booobobbbbob0O,00 +0000D0DODROO
go. oooooooooogooooooboooooDoOooboogoD. ooboog
—3.14159 <6 <3.14159 0 3<t<5000000. 00000D0DOO,0000000000
000000000000.000000000000000r=1—tcos# OO0 —200 2
gbobooboobO +«obobobob.

» 2D000000O0O0O0O0O0OO0 4+ D0O0O0O

(1 —tcosh,0)

o oooobobobooobobbobooobobbooao

o ooooboboooobobbooobbooao

y

6.11.3 0000000000000
» 000000O0000O000000

1.300000000000.
2.00000000000,2D000000000000000000000000O0O0O0
oo.

0000000000,00000000 22+%?=10000 -1 (000000)00 +1(0
000)0000000 ¢t00000000000O00. O00D0D0D00O000O0O0OoOoOO
g,oooooooooo,00 +000DO0oOoOoOoOoOoOoO0. ODODOoOooooooooooooo
oo0ooooooooooo,0ffoon —2<2<2, -2<y<2000000. 00000
oo0,0000000000000D0000C0DOO.

» 2D00O000O00O0O00O0O0 4000

224ty =1

oooobooooboooobooooab

ooooboooobooooboooooab




176 060 0000000000

6.12 3DO0OO0OODOOO

3D00000D0000000D0000D 2D000000000000000000. 000
000000000,00000000000 2<z<a,yp<y<uy,2<z<z 0000
oooo.
0000000000000 -5<z<5, -5<y<5000,:00000000000000
0000000. 000000000000000000000000000000000000
oo.

» 2000000000000

1. 000000o0o00ooon.
2.000000000003DO0O0O0O0O0O0DODOOO0,0003DO0O0O0OO0O0OO0O0OO
goboooooooo.

0000 z=2%-32? 000 3D00000O000. 00 0 y000 200000000
00,00,0 2° -3¢ 0000000000000000000000. 0 2% 322000
000000,00000000003D000000000000000000N0,o000, 3D
00000000000 0000000000d.

» 3DOOOO 4+ 0000
23 — 3xy?

6.13 3DOOO0ODOOO0O0OOOOOO
0000000000000000,000000000000000000000.3D000
000000000000 00000000000000000000000.

6.13.1 O00O0O0O0OOOOO00O0ODODOOOD

ooo000o0oO0o0oooooooooOo 3b0oO00O0O0OoOoOoOoOOOO0OO0OO0OO0OO. OO0,
ooooooooooooooooooOooOooooOooboboOooobooboon.



6.13 3DO0O0O0O0O0O0O0O0OO0O0O0O0 177

» 3DO0OD0O0O0OOOODOODOOODOOO

e J0OOUODOOOOOOOOOOOOOOODOOOODOOO.

3bo0ooo0oooo0oooooon ﬂ] ooobooooooooooooo.oooo, o
00000 8O00OoO0Opooooooooon.

» UUO0O0OO0O0O0OO0OO0OO0OOOO0OOCOOOOCOOOOCOOO

1. 00o0ooooooooooo.
2.000000000000000000.DODOODOOOODOOOOOO.
R

4. 000000000000000O00.

000000000000, 0000003D0000000000000000. D0O0000
gooo,oo0obcoooocoooo.
gooooboooobbooooboobooooboooooo,oboboooobo0oobooooo0ooooa
0. 0000000o0o0oooooooooa.

6.13.2 3DOO0OOOOOOOOOOOOOO

» 3DO0O0OO0O0O0O0OCOO0OO0O0OOO00DOOO0O0O0OO0O0O0O0O000O0

1. 0000000000o00o0o00.
ogo
I
2.00000000000C0O000DO0O0O0O0O0COOOGCOOO0.
ogo
oooooooooooooooobooon.
ogo
goboooobooooooooooboooooooooooboboOooboooooa.
ooo

ooboooooo @DDDDDDDD.

ooooOo0ooo0oo,o0KOOOooOoOOoooOoUoO. 00o0o0oo0o,0o00ooooo
ooo.ooo0o00000000C0O0OCOOOOOOCOOOOOOOOOO.

oooo
ooboooooo o0o00ooO0o0ooooooooo2r00o00o00oooooon.
od oooooooooooooooo0o0.o00o0o—o0,1,2,3,4—00.

oooo gooooooooooobooooooooooooooOooOoObbobOOooooooo
o.ooo,0000000000O0,00000000O0. 0000O0O0C0C0O0,0000, 20



178

060 0000000000

b eboobobboobobooboboob. 0boo0bobboDb 00000 zy O
0000 000000 0OODOODOODOODOODn.
x

LATE | Saus | FoybLiEs | e FT |
- A0yMDAT v Iy

el
HRQ4TVOB wmf
At oay MOFERE) AT v ey HDRIRE R
EEL:
RE

R o [45 B ez o =

gy |
I~ F I

=[50 ~ [500
w [501 ~ [s0

2 [-1.782905E1 ~ [1.782905E1

oK | Fv il |

0000000 -18000 180 000000000,0000000 =36000 36000000
0000.00000 0,000 4+£180000000 000000000.0000 £9000
o000 z000000000.0000 r=300000000000000O0O0OOOO.

0 45,0 45 0 90,0 90 00,00

oooobooooo goooooooooobooooooooooooooobo,o00o
ooooobooooooooooooobooobo. bobooooooOooOobobooooboooon.
oobo 00 yOOOOODOOOO z0000C0000CO0O0CO.0000O0O0O0C0OOO
goooooobooooobooooo.ocooboooboboooboOob0ooooboooboboOooobooo
goo.ooooooooooooooobooooboooobooooooooooon.
odoooooooooo,boobobooo0ooooooooooooooooooooon.



6.13 3DO0O0O0O0O0O0O0O0OO0O0O0O0

179

oooooooooo
oooooooooooooOoOoOOOOOOOOOODODODODOODOOO. 0000000000
gobooooooobooooooobooooboobobooOooooobooOo0obO.ObboOobOoOobo
goboooboboooboooooboooooog.

ooooo oooooooooooobooOooooobboOoOoOoOobOo,000o0o0o00

ooooooOoooooooooboOoooboOoOoOo.ooo0ooobo0oOoooboOoOoooboOon.

oooooooooooooooo.oooooooooooooooooooooOoOoooon
goboooobooooboooobooooooooo.
uooobooooboooooobooooo,bo00b0,000000b00. 000 bOboOobOooo
gbooboooooobobooobooooodo. boboboooooboooobOoboOooooobooo
ocooo,00o0o0o0oboo0oo. boooooo,b0bobob00oooooboboOooooobobOoo
ooooooooobooo.

ooboooooooooo gbboooooooboooboooboooOooooboobooboooo
oobooboooooboobooooooooobo.bboooboobo0ooooOoboooOOoOooobobOoooo
ocoooooooo.ooobo,0ooooooOoOoOoOOODODODODOO.

B FoskatniTe |
LAk | Uy FOvbLER | | &= |
R R |
Ty bt
707 HEE - 9D BREE x|
x]
zH e AA G
y x [ ~ F =
R s =~ F Z =
ZI-7-
HE
OK I Frlmil
BRI e ST
Ex = [ = [E =
EEAS LW Ayl
[h3-tte3 =] |2 =l 70 HEEEE D |
o« | g |

00000 3b0o0o0o0oO0o0o0ooo0oOO0o0o0ooo0oo0ooooOO0. 000,00
oooooooo,oooooOoOO0O0000000O0O0OO.



060 0000000000

180

oooooo.-o0o0o0ooao

oooo: 000

oooooo:-o000000

oooo: 00

oooooo.oooooo

oooo.oooo

ooooooo.ooooooo

ooooooo.00ooooo

ooooooo:000000d

ooooog: oo

oooood: ooooooo

oooo:.oooo

oooo.-oooo

ooooooo:.oooo

ooooood:-oooo



6.13 3DO0O0O0O0O0O0O0O0OO0O0O0O0 181

/

oooooo: 00 oooooo: b
oooobo: 000 oood: oo
oooooob: 0000 gooooobD: bo0o

oo
gobooooboo,00,0000,000000000D0O00.

eJO0OOOOOOOOOOOOOOO z,y,z00000,0000O00O00O0O0O0,00
gooooooo 3ooooopoooo.

e JO0OOOODOOOODOOOODOOOOOOOOOOO.

e0O0O0OOOOOOOOO,20D0O0O0DDDDDODODOO.

goO,000000000000O0O000O0O00O0O0OO0O0O0O0O00.
gooooooooboooobooooobooooooobooooboo. bOo,00b000b000O0000D0O0
gooooo.

ez, y, 0000000000000, 00000D0O00.
e r,y,zU00000000O0O0COODO.
e JOOOOODOOOODOOOODODO.



182

060 0000000000

goboo:-go gooo:0ooao

goboo:- 0o goboo:00o0o0

ooooooo
oboboooooooooooboobooobooobooooooobooo, 00000000, Ooooo
ooooooooooooooo 1woooooooooooo. OboboooooooobooboOoo
coooooo,oooooOO0000000C0COOO.

6.14 OOOOOO3DOOOO

3bOooO00oO00O0O00O0OO0D0O0O 3000000000000 000000000D. 0000
ooogo,oooo,o0o000,000,0000000000000O0O0DODOODDODOD. OO0
0000000 3000000000000 00O000 (351 000)000000.
Scientific Notebook 000 ,3D 0000000000000 OD0O0OO0O0OOOOOOOOOOO
gooo. oooo,oo0oo0b0boooooobobo0oooooo,b0o0bb0o0oooobobobooo
0000000000000 00D00000. 000, Scientific Notebook 0 3D OO0 0000
ooooooooo.



6.14 000000 3DOOOO 183

6.141 OO

» 2000000000000

1. 00000o0000oo0.
2. 000000000000,
3.3D000000000O000O0O0O00ODO0O0OOn.

» 3D0O0OOO 4+ 0000

sinz + cosy

ll;;:z“
S
XX

» 0003DO0O0O0OO2000000000000

1. 00000000.
2. 00000000ooooooooo.

ooo

1. 000000000o0O0000oO0O000C0O0O0O0O0O000bOOO000.
2. 00000000000000OO0OQ.
. 0000000oooooooooooo,oooboobooo.

» 3D0OOOO +0000
22— y?
O(DDDDDDDDDDDDDDD)



184 060 0000000000

00000000000 30000000 o00oooooooooo.

6.142 00O0O0O0OO

2000000000000O0O0O0O0O0OOOOO 2000000.000,0000

)
fzy) = 1 27

ooboooobooooboooooboobooOooobooooboooobooooon.
» 000200000 f0000000

1.000 f000,00 fle,y) 0OODODOO.
2.3D0000000000000000000000.

» 20000000 ¢gO03DO0OOOO0OOODO

1. 000 ¢000,00 g(z,y) DOODODO.
2.0000000000000000.

D000000 f(z,y) = it 000 g(z,y) =-500000000000000. 000
00 f(z,y),000 f(z,9) 0 g(2,y) 000000000000000000. 0000000
~1<2<1000 -1<y<100000000000 —-1<z<1,-1<y<1,-5<2z<5
00.>000000000000000000000020000000000000,000

oooooooooooooooooooooon.

» 3DO0O0OO 40000
flz,y) 00000 g(z,y) DOO0ODOODO



6.14 000000 3DOOOO 185

6.143 OD0O0ODOOOOOOOO

000000000000000000 o= f(s,t),y=g(st),z=h(s,t) 000000000
000.00000000,000000000000000000000.

» O00000OO0O0OOCOOODDODO

1. 000000000000000. 000000000000 0000A0.
2.000000000000003DO0O0O0O0O0O0O0O0OO0ODO0O0ODOOO0D0O0OO0.

0000000000000000000<Ss<2r 000 0Lt OO,

» 3DO0OOO +0000

[scostsins scosscost ssint}

000000000000000D0000000000D0O0000000000D000000.
y=/f(z)00000000000000 (f(s)cost, f(s)sint,s) 0000 200000000
000000000 y=f(x) 00000 200000000000000000000000
000000000 (f(s)cost,s, f(s)sint) 0000,0000000000000. 0000
0000,00000 -1<2<1,—r<t<700,0000,00000 -2<z< —0.5,



gooogoooogo

—-r<t<m0O0000O0.
» 3DOO0OOO 4+ 0000

((22 + 22) cost, (2z + 2%) sint, z)

((sin xz) cost,x, (Sin 12) sin t)

00000 3bU0o0oo0o0ooo0ooo0o0ooo0. ooooooooooooooo, o
O0000000000,0000000 -157<s<1570000<Lt<6.280000.

» 3D0OO0OO + 0000
[2costcos s, 3sin s, sint cos s

N
S
3
K0

ZZN

L2

£
&

<

Ly

001000000003 0000000000000 0000O. 0o0oooooO0,000

000000, 0000000000 -1<s<1,-314<¢t<3.140000.

» 3DO0OO0OO +0000
[2sec ssint, 3sec s cost, tan s



187

6.14 000000 3DOOOO

00200000000 3D0O0000O0O0O0O0O0O0O0O0O000O0. 00000000000, 0

000000 0<s<14000 =3 1416 <t <3416 0000.

» 3D0O0OOO 4+ 0000

[2tan ssint, 3tan s cost, sec s]

002000000003 0O0000O0O0O000O0O0O00000. 00000000000, 0

ooooog -5<z<5

,—5<y<50000.

» 3D0O0OOO 4+ 0000

(a:,:uz)

(z,—z,z) DO0O0O0DOODOOOOODO.

AR

ALY

Note OOO0OOOOOOOOOOOOOOODODOOOODOOOODOOOO,0DO0O00000O

gboooooooboooo,boooo0oooooooob. boboboooobobooobo



188 060 0000000000

Tables, reference: Surfaces and Curves in Space OO0DO0OD. (“00” 0000000
0,0000000000000000000000D0. 000000000 CD-ROM O
0000000, “00b0b0”’00000000,0000000000.)

6.144 0O0O0OOODOO

3000000000 3DO0000+ 0000000000000 00O0ODO. DO0O0Oooooo
gbooooooooooooboboooooobooooooboOobooboooobobooDbbbo
goboooooocoooooooOoooooOooOoobOOoOoooOooOoooog.

» 3000000000000000

1. 000000000000.
2.3D0000O0000O0O000O,000000000.

000000,22 492 +22+1=(z+y+2+1)?03D000000000. 0000000
000D0,0000000 -5<2<5 ~-5<y<5 —5<z<50,000 111,000 6000
gooooo.

» 3DO0OODO 4+ 000

P2+ + 2 rl=(r+y+2z+1)2

000000 10000003D000000000. 000000000,0000000
—15<z<15 -10<y<10,-10<.<1000000000.
» 3DOOO0 + 000

2 2 2
z_ vz
25+9 16_1



6.14 000000 3DOOOO

189

oo0ooo0,2000000 3SDO000O0O0O0O0O0OO. 00000000 00O0,0000000
-15<2 <15, -15 <y <15, -16<2<1500000000.
» 3D0OO0OO0O 4+ 000

2 2 2
_z Y Ap—
25 16+9_1

6.145 3DOOOOO

3DO000000 100000030000 2z=f(t),y=g(t),z=h(t)000000000

00.000300000,00000 [f(t) g(t) h(t)]DDD (f(t) g(t) h(t)),l:l
f(t) f(@)

0ooo | g(t) | 000 [ g(t) |,00000 (f(8),9@),h) 000 [f({),g9(),h (1)
h(t) h(t)

ooooooo.

» 000003D0OO0O0O00O0O0

1. 30000000000000000000000.



190 060 0000000000

2.000000000000003D0OO0O0O0OO0O0O00DO0O0O0O0O0O000O00.
oobooooooooo,b0o00b0oo0oboboooobo0oobobooobobooooDon.

» 3D0OO0O0O +0000
t 2sint t2]

oooooooooooooooooooooooooooOoOoOo.ooooooooooo 200
oooooooo.

» 3D0O0OOO 4+ 0000
—10cost — 2 cos(5t) + 15sin(2¢)

—15cos(2t) 4+ 10sint — 2sin(5t)
10 cos(3t)

000000000000,3D00000000000000000000. 00000000
000000000000000000000. 000000000,00 ¢+00000000
0. 000000000000000000000000000000. 0000000000
000 +000000000. 0000000000 2,4, 2000 29<z<z1,y <y <u,



6.14 000000 3DOOOO 191

xp<z<xp UOOooOOOOOOOOOOO.
» 3DO0OO0OOOOOOOOOO

1. 300000000000000000000.

2.000000000000003DOO0O00O0O0O0OOO0O0OOO0OOOOOn.

joooooooooooooo,b0ooboO0oO0oO0obOoOboOoObODbO, 000000
oo.

goooooboooooboboooobooo,oboob0oboo0obobObo0oOoObo0bobObOoOobOOoOoOobooo
00000000. 00000000 1,0000000 0<t<628(=27)00,000000
0oo0o0o0o0o0.0000o00 “c0o”o000000o0o0ooooooooooOo0O
ooo.

» 3DO0OOO 4+ 0O
—10cost — 2 cos(5t) + 15sin(2t)
—15cos(2t) 4+ 10sint — 2sin(5¢)
10 cos(3t)

000ooo0oooo+o0o00oo00o,00o00o0 3b0o0o00ooo0ooooooon.
Ooo0o0o000 1-sint00,00 ¢0000 27 <t<2r, 000000300000.

» 3DO0OO0 40
[t,0,0]



192 060 0000000000

7=
RS
(17773
1177557
171775
%

11y
i z
17 ,,' ‘

00000 44sindt+2cosdt, 0:0000,000000:00,000000: -5<t<h
ooooooo.

» 3DOOO0O 4O
(2t, —3t,t)

6.146 00O

oobooooboooboooooboobooooboboOooon.

{(‘T:lvylazl)7(I27y2a22)7(‘T3ay37z3)7"'a(xn7yn7z’ﬂ)}
goobobooobooobboooboo.

Ty Y1 2 .
T2 Y2 22 r1 T2 X3 I Tn
T U= ooo Yy Y2 Y3 : Y

. n
21 22 23 . Z
xTL yTL Z’IL "

gooooooog,

($1:y1731,502»y2721733371/372'17~ . -aznvynyz’n)



6.14 000000 3DOOOO 193

ooo3DbO0O0O0O0 +00000000. DO0O0O00O0O0O0OO0O0,000000000000
oo.

» 3D0OO0O0OO0 +0000
(0,0,0,0,1,0,1,1,0,1,0,0,0,0,0)

e J00D0D00O0DDOOONDOOOODDOOO (0,0,1,0,1,1,1,1,1,1,0,1,0,0,1),
(1,1,0,1,1,1,0,1,1,0,1,0), (1,0,0,1,0,1,0,0,1,0,0,0)

» 2D0O0O0O0O + 0000

1 0 0 1 0 1
cos %’r sin 4{ 0 cos %’T sin 4% 1
cos %" sin %” 0 cos %’“ sin %" 1

N ) ,000000o0oooooooooon ) )
™ M s T ; T
cos =t singt 0 cos £+ sin=t 1
cos %7’ sin %” 0 cos %” sin %’r 1
1 0 0 1 0 1

gobooobooooboooobobooooobooooobooooo.

» 2D0O0O0O0O 4+ 0000
(cost,sint,0)
00000000000 00000 (cost,sint, 1)
000000 1020000000:0<Lt<L12566,00000: 6.



194

060 0000000000

6.147 O00OOO

ooooooo,0 PO0ODOOOO (r6,2)00000. 000 (r,d)OD0DO0OOODOOOODO
ooo,zOO0OO0O0O0O0O0O0O0O0O0O0O0.O00O0O0OOOOOOOOOOOOOOOOOOOO.

x =rcosf y=rsinf z=1z

goboooooooooooobooboooboboOoooboboOoooboOoooDoboOoooDo.

r? =22 4 2 tan@zy z
x

I
w

o000 r0 60 000000000000. D00O0OOOUOOODOOOODOOODOO,
coooooooobooo.

ood

» LDO0OO0OO0OO0O0O0O0OO0O00OO0

1. 0000000o0o0o0.
2.0000000000003DO0O0O0O0O0O0O0O0O0O00O,0000000000.

O0r=1000r=1-0000000000000000000C000.000D000
10001-200,00000000<6<270000<z<10000.

» 3D0O0OOO 40000

(10 2]

[1-2 0 2]



6.14 000000 3DOOOO 195

(17612) (1—2,9,2)

o000 r=1000r=1-20000101-203D0000O0O0O0O0O0O0O0O0O0O0O0O. O
000000 0<#<27r 000 0<2<10000.00000000000000OO00OO
goooo,bobo0oo0oooooboooboooboboboooooobooobooobooo.ooobo
gobobooooocoooobooo,0boooo0obo00ooooon.

» 3DO0OO0OO +0000

(10 2]

[1—2 0 z]DDDDD,DDDDDDDDDDDD.l—z

oooooo: 0000000 oooood: oo

oooooo
000000000000 r(d,2) = (2+sinf)’ 000000000000000000000
0000000000000, 0000000 —-3.1416<60<3.1416 000 -5<2<500.
0000000000000,00000000000000000000

» 3DO0OOO +0000

((r 0,2))%,6, z)



196 060 0000000000

000000000000000000
00000000000000 2(r60) =r4ces 000000000000000D0D0DO00
000. 000000000 r = f(s,t), 8 = g(s,t), z=h(s,t) 0000000000000,
00000 r60,200000000000 (f(s,t),9(s,t),h(s,t)) 0000000, 3D00O0
0000000D000000000000.

» UO0OO0O0OooOOoOoooObocoOooObocOooobOoo

1. 000 r 6, z0000000000000000O0.
2.000000000000003D0OO0O00O0O0O0O00OO0O0OOOO0O0OOOO.

“0000” =0000000D0000DO0OO.3DOO0ODOOOO [re,6)00,00000
000<r<1,0<0<4r0000.00000000O0OCO0OO.

» 3D0000 40000
[r,0,0]

oo100,0000 [\/1—z2,9,z]|:||:||:||:||:| 3b0000000000000000000
0.00000000000<é<2r000000000O,00000000000D0000



197

,ooboooood

oooo.

3

ooooooooooooooO. oooboooooooono -1<2<10

05,0, z]Cmm moarnnnnoOOQIQgoooQ.

6.14 000000 3DOOOO

DooD -2
» 3D0OO00 40000
[V1—22,0,2]

0<é<2xr0O0.00000DOOC

6,z] O [0.5,0,2]

1000000000000 00O0O000O0OOO00OO0O0O. OOBO0O0D0OO [1+z2,9,z]

)
)

AR

7

W NN
“__a_._._._..__n_“_“_,.f%,______—
Il

it
il [
/]

[ 1— 22

A
——? J \\\E Es

oooooono -1<2<1

[V1-22,0,z7]

goo,b0co0ooboboooboooboooooon.

oooboooooooooooo,

» 3DOO0O0O0O 4+ 0000
[ 1—z2,0,z}

Z = pcos¢

psin ¢ sin

Y
P2 =a% +y?+ 22

000000 (00)0 200000 ¢(000)0D000O0.D0O0O0O0OOODOOOOOOCODO
x = psin ¢ cos

000oooo PO (p,6,9) 00000000DOD. D00, pO00DO0OOOOO,00 60 2y0
ooo.

gooooobooooboooobooo.

6.148 0O0O0ODO



198 060 0000000000

0000000 p00O0 o0 ¢O0DOOUOOOO. DOOOOUOOODOOO, 00000000
ocoooooooooooOoooboooobo. oooo,00b0000000C00O0O0b0O0O00O
oooooobooboooo. goo,00boo00o00bobooboooboooboobooooobobo,0obo0on
goooooboooobboooboboooooboooooo.
gboooboooobooobooboo,b0b00b000O00b0O0b0O0b0O0O0O00,0b00000
gbooooooooooooooooooOoOoOoOoOOoOobOOoOoOobooog.

oo
» OOOooOOoOoooooo

.00 60 ¢o0OOOOODODOODO.
2.00o0O000C0Obooboboo.
3.3D0000O000000000O00000O00000.

gooooooO0oO0OO0oO00O0O0O00O0O0ooOooOoOooOO0O0. Oboo0O0 2000,00 4000
003000000000.0000000 -265<2<26500.000000000000
0D00<#<2r0000<¢<7, 00000000OO00OOOOO,00D000000D00D0O
oooooo.

» 3DO0OOO 4+ 0000

2

4

SO0000000,000000000000000 3cesco

00 0000000 4000000000000000000000.00000 0<L6 <27,
-1<2<10000<¢<n0000O0.

» 3D0DO0 + 0000
(2,0,9)



6.14 000000 3DOOOO 199

gooood
000000 p=p(l,¢) 0000DDOOOOOODOOOOOOOOOO.

» 00 OO0 ¢o00OOO0OODODDOOOOpO0DOOOODOODOOOOO

1.00 60 ¢000000 p00000O0.000000000000000000000O
ooooo.

2. 000 p00O00OO0,0 p(f,¢) 000000,

3.3D00000000O0O0O0OOO0OONDOOOO.

Example 19 000000000000 (1.2)%sin(d) 00000000,

e 00 (1.2)%sin(¢) 000DOODOO0ODOO0D. 0000000000 00000000
000000000000000D00000000000000000. 00000000
00 -1<¢<2r0000<0<n0000.

e 00 p(h,¢) = (1.2)%sin(f) 00O DDOO. DOOOD p(d,¢) DOOODOD,00000
0000000000000000000000000000000000. 000000
0-1<¢<2r0000<#<r0000.000000000000

e 00 p(¢,0) = (1.2)%sin(9) 000D, 000 pO0000D0000. 000,000000
0000000. 0000000 -1<9<2r0000<¢<70000.000000
oooooao.

» 3D0OOODO + 0000
P



200 060 0000000000

Note DOOOOOOOODOOUOOO,000000D00000O0O0O0O0OOO.

00000000000000000
000000000000000000 p=f(s,t),0=g(s,t), p=h(s,t) 0000000 O
0000000000000000,000000000000000000000.

» UO00OO0O0Oobooooboooooo

1. 3000000000000000000.
2.0000000000003DO00OOO0O0OO0O0OODOOO0OOOO0OOOD.

0000 [p,6,1]03D00000000000 ¢=10000000000. 0000000
0000 -1<p<10000<#<2r00000000

» 3D0O0O0O 4+ 0000
[p,0,1]

Op=s0=s*+t¢=t000000000000000000,00000000000
O0000000.00000000<s<1000 -1<t<10000.

» 3D0O0OOO 4+ 0000



6.15 VCAMOOOOODOO 3DOO0OO 201

52 412

6.15 VCAMODOOODO 3DOODOO
3D0000 VCAMOOODOODOO0OO0,000000,0000000000000.0000
0000000, VCAMOOOO0OO00000000,0000000000000000. 00

000000000, 000000000o0o0oooUoO0 VCAMOOOOODO iDDDDD
o0o,vCAMOOODOUOOOooooo.

*WGam — [INSGEID2.xvz]

VCAMUOOOOOOOOOO0OO VCAMOOOOOOOOO,0000000000000D000
0.00,000,00,0000000000,0000000000000D000.000DO/0



202 060 0000000000

000000000000 000000000000D0/000000000000oDoO.

7 miR - s EE AV PR

Akl
Ll

R A7z - V.o
ot UIT\D? /\}l’j @EK EEJJ
1Y

6.16 3DO0OO0DODOOODOOOOOO

3booo0oO0O0ooooooooo00,3000000000030000000 10000
e 200 I

6.16.1 ODO0O0O0O0O0OOOODOOOO
» 000000O000O0O000O0O0000O000.

1.300000000000.
2.00000000000,3D00O0O0O0O0O0OO0O0O0O0OO0OO0O0OOOOOOOOOOO
ooo.

goo0o0oooooooOoDOoO,00000 —5<e<)h, —H<y<Hh —3<tL3000
3b00000000Uoooooo0. oooo,00+¢+000000000D0D0D0OOODODOOOO.
0oooooogdg,ooob 40,0000 2000000000.

» 3D000O0O0O0O0O0O0OOOO4+ 0000

a:2+y2+txy



6.16 3DO0O0OOOOOOOOOOOO 203

ooo0ooooboo o bobobooobbooao

oo0oooobooobbooao

o ooboobobooooboaoao

goooobobooobobooobbooonb

3DOoOD0O00oO0O0OO0O0O0oUOUOOOOO0OO,VCAMUOOOOOOOODOODO VCAMOOOOO
ocooo,boooboooooooooooOoO0. booooooooooooOoOOObObOOOoOo
o,0000,000,0000000000000000.00000000000000000O
0000000, 1/800 00 8000D0ODO0OOODOOODOOOODO.

FIA—vay
BE 2540

A3 ey
N ——

» UO000O000O0O0O0OO0O0OO0OOOOO0OOO0O0OO00O

1. (z(r,s,t),y(r,s,t),2(r,s,¢)) 000000O00O0OODO.



204 060 0000000000

2.00000000000,3D00O0O0O0O0O0OO0O0O0O0O0O0O0O0O00O00O0O000O0O0O0
oo.

OO00000 z=24siny 00000 yOOODOOOODOOODOOOODOOOODOOOOOO
0.0000000000000,00000 -5<r<5,0<s<1,0<t<1 0000000
o.0000,00¢t0000000000D000O0ODO.
» 3D0O0O0O0O0OOOOOOOO 4+ 0000

((2 + sin s) sin (27tr) , s, (2 + sin s) cos (27tr))

o o0oooooo0ooobobobooobboooao

SR\

7S
RN

AR

RS

oo0oooboooobobobooobboooab

6.162 00O00O0O0OO0ODOOODOOODOO
» 000000000000000000000

1.300000000000.
2.00000000000,3D0O0DO0O0O0O0ODO0O0O0O0OO0O0OO0ODOO0OOODOO0OOO

ooo.

Ooooo0o0r=100r=1-2sind 000000000000, ODOOOOO0<K2z<1,
—r<0<7,0<t<20000,000000000 20,00008000000OOO.
» 3DO0O0ODOOO0OODOOO 4+0000
1—tsinf
Ooo0o0o0ooocobooooooooooog

oo0oooooooobobooobbooono

» 000000 O0OO0OOOOODOOOODOOOO



6.16 3DO0O0OOOOOOOOOOOO 205

1. (r (u,v,t),0 (u,v,t),2z(u,0,t)) DO0O0O0O0DOOOOOO.
2. 0000000oooogogo.3pooooooooOoOooooOoooooooggggo
goooo.

oooooooo0 z=r00000000000OOOOOOODOOO. OO0OOOO0,0<Lr <1,

0<s<1,0<¢<1000000000. 00000000 20,00040000000000.
» 3DO0O0O0OOOOOOOOO 4+ 0000

(—1+2r,27st, —1 4 2r)

o o0oooooo0oo0obobobobooobbooono

o o0oooooooobobobooobbooono

6.16.3 DOOUOOOOOOOODOODO

» UUOO00OO00O0O0O000O0O000000000

e 3000000000, 3DIIO0O0O0OONODDODODOOODONDOOOOOODOOODOO
og.

oooooo,0010000 20000000000000. 000O0DOO0OCOGOOO0O0O,O
ooooooooboooo o<kt<1oooooooo.
» 3DO0O0OO0OOO0OOOOO 40000

14+t

o o0ooocobooobobobooobboooo

g ooobobobooobbobooobbooaonb

» LUOboo0oOooooooboboooobocooobocoooooo

1. (p(r,s,t),0(r,s,t),0(r,s,t)) 0000000O0DOO0ODO.
2. 000000000000D0.3DO00O0O0O0O0ODOO0ODODOOOOUODOOODOOOOn



206 060 0000000000

goooa.

ocoooooo0ooooOoooooOOoOoooOOoO0oobobOOoooDOO. Doobobo o< r <,
0<s<1,0<t<1 00000000,
» 3DO0O0OO0OOO0OOOOO 40000

(1 —tcos2mr,2ms, 7r)

goooobobobooobobooobbooaonb

o o0ooooooobobobooobbooono

6.164 O00O0O0OOD0OODOOOOOO
» OUOO0O0OO0O0OOO0O0DOOOO0OOOO0O0

1.400000000000.
2.0000000000000.3D0O0000O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0O0000O0
oooo.

000000,1000020000000000000000. 00000 —2<aza< 2,
—2<y<?2 -2<2<2 -1<t<100000000

» 3DOO0DO0OO0ODOOOO 4000

22 =14 tx? +ty?

oo0oooooooobobooobboooo

hd o

ooooooooooooobooboooao

6.165 00000000000
» 000000O000000000000

1.1000 200000000000.



6.17 00000000 207

2.00000000000000.3D0O00O0O0O0O0O0O0O0O0O0OO0O0O00O0O0O0000O0
ooo.

. 00oo00oo00ooooooooooo,0oo0ooooooo, 00000000 oQ,
ooooooboooooooooo.

000000,0000000000.000000<z<2r0<t<10000,000 100
gooooog.

» 3D0O0O0O0O0ODOOOOOOO 40O
—10costz — 2 cos(5tx) + 15sin(2tx)

—15cos(2tz) + 10sintx — 2sin(5tx)
10 cos(3tz)

o o0oooooooobobobooobbooono

ooooooooooooooooooao

6.17 DO0ODOOOOO

0o0o0o0oooooooooooooooooooOo, 000000000000 ooooon
O000O0oo. 000, Scientific Word O Scientific WorkPlace 00 00000000000
0000000000000 0,0000 WMIEXOOOOOOOOoooooooog,dvido
gooboooboooboboOooObooooDOoOoboboobDbOoobO. boobobooboooboo
Ox.wmf OOOOODODODODOOOOOO. ODOOOOOOOOODOOODDODODDO,O0O0O,
EwWHCUSOO.wnf OO0, 000000000 DOO0OODODOOOODOOO. booboobooooo
gooooooo,booddoooo, 00,0000 oUoo o
goobobooooboboobobboooboboooooo.
gooboboooobobooobbooobbo0obo, bbb obbooobboooo
goooo. ooob,bo0obooobooboboooboobDboobooobOooboboo,
0000000oooooooooooooooooooo. 00, Scentific Word O Scientific
WorkPlace, 00000000 WX O0OODODODOODODODODODODODODOD0OD0ODO0D0O0O00O0,0000
joooboooboboooboooooboooobooobobooo,0o0b0o0obooboooo
O0.000 2800000000000¢0.
ggobobooobobooobboobbbooobboobobooobobooob.



208 060 0000000000

6.171 00O0OO0O0OOODOOOOODOO

ooooooooooooooooooo,000000000000000C0C00O000000
gooooo.oooooooOoQooOoQ0OOO0D0O000oUDOOOo

eJ0O0OC:0O0CCOOOOOOUOOOLOOOOOOOOO. OOOOOCOOOOOOO
ooboooooo,boo00oboooooboo0oooboooobooooboooon.

e JO00OO:00DOO0ODOOOOOOOOOOODODOODO.

e JU0OO:00O0OOOOOOOODOOOLDOO,ODO0UDOOODL,ODDOO0O00,0000
ooooooo.

e J0I0U0: 000U0O0ODUOODDOODLOUDODOODODwMfOOOOODDODOOO
N T

gooooooooboooobooooooOooooooOooOooooOoon.
» O000OO0OO0OO0OOOOO0OOOOOOOOOOOODOO0OO0

1. 0oo000ooo0o0o0oooo0ooooo0oo.

2.0000C0c00000O0O0O00DOOO0OOOOOO0OODOOODO,00000B0D00O0
oo.

3. OKOoooooooooo.

gooooooooooooooOodooooooo+0000O0O00000000000000
ooo.

goooooobooobo,bobooooooo0oooo,0o0,ob0oo0ooooooon,
doooooooooooooooooooooooooooooon.
» UUOOO0OOOoOooooood

1. 0000000000. 00 +000000000,0000000000.
2.0000000000000O0O0O0COO.
3.0KOoOoooooooooo.

» 0000000000000

1. 0000000000. 00 +000000000,0000000000.
2.0000000000000000000000.
3.0KoOOoooooooooo.

gobooobooooboooooooooobooobooboOoo,obbo0oobobo0ooobooOoooDn.



6.18 ODOOOOOOOOOOOOOOOOOOD 209

6.172 00O0OOOOOODOOODOOO

ooooooooooooooooooooo,bobobobobobobbooooooooooOoOoooo
ooo.

» LUUO0OO0OO000O0OO0O0OO0OO0O0OOOO0O0OOOO0O0O0O0Od

1. 00000000000000000000. Oooo0o0ooooooooooooboobooo
goboooooooooo.

2.0000000000000000000O0000O0OO0O0. 000, myplot.wmf.

3.000000000000,000000000000000D0O00,0000 4000
O00000000000. 000 myplot.wmf 000O0O0OO.

goooooboooboboooboo,bo0bob0ooobooobooobooobobooo. booboo,
goooooooooooOooOooooOoboO. boo,00000000000O0G0O0CO0O
Scientific Word O Scientific Viewer 00, 0000000000000 0C00O0O0O0DODOOOO.
gooooooooooooobooooooooooooooooOoOo,00bbooooOoboOoooo
gboooooocooboobo. oboooboooobo,0b00b0b00obO00b0b0OobOOoOboOo,bboDbo
gooooooooboobo,bo0oboobooboboooooooooboo. obboooobo0oooo
go,oo0o0o0o0000C0Ob0Obooobboo.

6.18 DO00OD0O0O0OD0OOODOODOO0ODbOObOOOn

goooooooobooooobooooooooobooooboooboo.oooboooboboOo,000
gobooooooooooooo,0cooboo0obooo0ooobooooooboooon.

6.18.1 00OO0OODOOOOOOO
oooooooooooooooooooooooooon.
» 0000000000000000O0

1. 000o0oooooooooooDooOoOooODO.
2.000000000000COCODODOO.
J.0ogo,ooo0o000,00,0000,000000000000C0C0O.

» UO000O0O00O0O0O0O0O

1. 00000o0O0o00o0oo0o0o0o0oo00o0oo.
2. 0000000000000 og.
3. 0000000000000 0000. D00 OKOUODODOoUOoUoOooOo.

ooooobooooooooooooooogd.



210 060 0000000000

e JOOUOODOOOODOOOODO
000000000000 0000000000 20r00000000000A0.

e JO0DODOOODOOODOOODOO
gooooooooooo,0oooooboooooobooobo0o,0bo00b00000000
go.o0bobooooboocooboooobooooooooooboboOooobooooooOoboOoooDoboo
goo.

e JOOOOOOOOOOOODOOOODOOO
oooooooooooo,oo00000000C0O0O0OOOOODOOOOOOO.

Remark ODO0O0OO0OO0OOOO0OOOO0DOOOODOOOOOOOO,cTRLOOOOOO
cooooooooooOoOo.00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0000000
ooooo,oooo0O00000000.

» 2D0O000O0O0O0O0O000O00O0O0000O0

1. 000000000000000000000.

2.2D000000000OOO.

3.00000000000000,00,0000,0000,0000,00000,000
0000000000000,

4. 0000000000000000000000000.000000000000000
00o00O000O0oooo.

5.0K00000000000.

» 3D0O0O0OO0O0O0O0OO0OOOOOOOOOO0OO

1. 000000000000000000000.

2.3D00000000000OO.

3.00000000,0000,0000,0000,000000,0000,00000,0
00000000000000O0.

4. 0000000000000000000000000.000000000000000
00o00O00oooooo.

5.0K00000O000000.



6.18 ODOOOOOOOOOOOOOOOOOOD

211

A =
—4E | BBES A TS | SR IER |
Fookl-i7SE | epZovhk IOk | JoyhosE
FBAE(L RIS DAL
[=% = [raCt = [& =
Bl A BAERA IS e (bt
[@e = [n5-res =] [3via |
CEENE—y -
vi-Fospm A B
foz = |.L|ghtBIue vl E@ﬁﬁ%(@l
h k()
I.LightRed vl E(Dﬁﬁ;(g)l
— 709 MEE
ETEEE. | HEEED. | FaREEID. |
FOHEEEL) | AObIZERW. | BOD. |
o] 4

6.182 OOOOOOOODOO

gobooooooooooooo,ooo0oo0oboo0oboo0oooobooobobooD,bobo
0oo0,2b0000,3D000O0O0O0O0O0O0O0O0O0O0O00O0O0O0. 00O000000000O000
ooooobooooo+00000000.

» OO00O0OO00O0OOOOO0ODOOO0OO0

l. 0000ooooooooooooooon.

2. 0000000000000 OOOO.OOOOOOOOOOCODOODODODODODODOO.
j.ooo,o0ooo0,00,0000,00000000000O0O0D0OOOOO.

4. 0KOOooooooooo.

» OOOooOooooooooood

l.ooooooooooooooooon.

2.0o0oooooooooooobo.oOobOOoObObOOOObCbbbObbLOBOOD.

3. 00000000000 0oooooo0o0oo0O, 00000, 0KO000O0OoOooOoOO
oo.

» 2D0O0O000O0O0O0O0OODO

1. 00000000000o000ooo0.
2.2b00000000000O0.000000O0O0O0O0O0GCOOOGCOO0O0.



212 060 0000000000

3. 00000000000000,00,0000,0000,0000,00000,000
0oo000O0000000.

4. 0000000000000000000000000.00000000000000
Ooooo0o000ooo.

5.0K00000000000.

» 3DO0OOOOOOOOOO

1. 000000000000000000.
2.3D000000000000.0000000000000000C0O0.
3.00000000,0000,0000,0000,000000,0000,00000,0
000000000000000.
4. 0000000000000000000000000.00000000000000
0o00O000oooo.
5.0K00000000000.
CoxzomtmdsEe x|
—§ | BEESAIYS | JOokLApob 20909k |s0¥Oyt | Fov ko |
O TR IR0 w i

FANHDFOY RS N
’7 Lol (B  EE ‘

BHEC: [k -l BOAED: [f0 >
bl |.£ vl B A |)~?le 2

FOvkhs—iGCr I. Black -l BOREE |

F0y MEEE
EIEEER. | H5AHID .. | feREED. |

BEEn. | AAMLERD. | ERERD. |

ok | webn |

» 0000000000000

l. 000000000000O0OOO0O0OO0.
2.000000000000.00000000000C00000O0O00.
e0O0O0OCOCOOOOOOOOOOUOOOOUOOOOOOOO.
e JI0OOOUOO0DODOOODOOUODOOODOOOODOOOODOODODO.
e JO000OOOODODOOLOOOOOODOOODOOODOODODOOOOOOODO
og.
3. 0OKboooooooooo.

Remark OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO,cTrLO000



6.19 0000 213
0000000000000D. 00000000, 00000000000000000
0oOooo0o0oooOooooooo.

6.19 0000

1.2D000000000000000000000000 22492 =1, 22—y =1,
r+y?=0000000000000000000.

2.2D000000000000000000000000 (z—-1)2+(y+2)? =1,
(x—-1)2-(y+2)?2=1,(x—1)+(y+2)?=0000000000000000000.
00,000000000000100000000000000000.

3.0 22+y?=402?-4?=1000000000000000000. 000000

0o0o0oO0? Do00O000O0OO0OO0OO0OO0OOO0ODOO0OOD. ODO0D 20000000,
ooooooooooooocOoO0oOoOoOooboOoOoOOo,000000000000000
ooo.

4. 0000000000 2% 4+4?3=100000000000.
5. 0000000 24y =6y 00000000000.
6. 00 z=sinzy 0 -4<2<4000 -4<y<400000000000.00000

10.

0003000000000 2y=2%,2y=2,2y=300000000.

.ool1020000000000000C0C0CG0O0O0DO. 00 200000000000

[s,cost,sint] O [cost,s,sint] 0 3DOODOO0DO0OO0ODOOOODOODOOOODOODOO
0000,00000000000000.000,00000000000000000
00.3D0000 +00000000 [0,0,¢] 000 -1<t<1,000 vV2v1-12,
000000 50000000000000.

.20000

[(2+ sint)10cost, (2 + cost)10sint, 3 sin 3¢]

[20 cos t, 20 sin t, —3 sin 3t]

00000007 3D00O0O00O0O0O0OOD0OOO0ODOOOOODOO, 0000000000
ooooog.

.00 2>+y?+2°=100042+y+2=430 ,000000,3D0000000000O

00000000000000000000.000000000?00,0 a+y+z=3
0D2000000,00022+4y2+22=10000000000 (0000O0)0000
0000000000000000.

00 z=2y0000000000000000000C000. 000000000000
0000000000000000 +000000000000000000. 0000

oobooo,0ooboooooooooo0oooOoo,b0oobbooobOoOooobooboon.
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1.2D0000O +000: 22+9y?2=1,2%2 -2

=lLrx+y*=0

oooooob -2<zx<2000 -2<y<2 0000C0COOOOCOOOOOOO

gooodooo.

12515 1752

X

2.2D0000 +000: (z—-1)°+@w+2°=1=-1)-@w+2>=1x-1)+

(y+2)°=0
Jpoo0po0on0 -1 <2<3000 -4<y
gooooog.

<0.0000000000000000O0

3.2D0000 +000: 22+ y% =422 — 2
0000000 -5<2<5000 -5<y
ooooooo.

=1
<5. 00000000000000000
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22 +y?=4
.%'2—y2:1
00 +000: .0 : {o=158113883,y = 1.224744871}
z € (1,2)
y€(1,2)
4.2D0000 +000: |22+ 19?2 =1
(0000000 —-1<2<1000 -1<y<1)

y 1

[N
o
i

x

-1

0000000000000 0000000000.
5.2D0000 +000: 23443 =6zy
(0000000 -5<z<5000 -5<y<5,0000050x50000.)
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0000000000 z=23+%® -6y 0000OODOD, 0000000000000
og.

3D0O000 +0000: 2° +y° — 62y
sDOUOO +0000:0
000000 -5<z<5 -5<y<5 000 16,000 1.0000000000,00

gooo.0oo,b0o0oo:.0obobcob,bbooboo0oo,bbo0boob0c.0bb0Ooboobo,on
go:00oboogoo.

6.3D000O0O +0000: sinxy
0ooooooooooo0O,00000000000. ooooo0 —4 <z <4,
—4<y<4,000 108,000 17.
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2D00004+000: zy=7/2,xy =57/2,xy = 3w/2
(000000 4<2<4000 -4<y<4)
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7.3D00O0O0O +000: [s,cost,sint]
000000000 [eost,s,sint] 0000000 0O0O0. 0000000 —2<s<20
00 0<t<2m.

200000000,3D0000 +0: (0,0,
0000000 -1<¢<1,00 v2V1—¢,00000 4.
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(24 sint)10cost
8.3DO00O004+DO: | (24 cost)l0sint
3sin 3t
20cost
ooo 20sint oo00ooo0oooo,b000b0000<t<L2r, 00000000
—3sin 3t
oo1000.

oo +0:
(24 sint)10cost = 20 cos s
(2 +cost)10sint = 20sins |, 0 : {t=0,s=0},{t=m,s=m}
3sin3t = —3sin3s

9.3D0000 +0000: (V1—s2cost,v/1— s?sint, s)

000000 -1<s<10000<t<6.283(2n). 00000DOOOOOO,O0O0

000oooooooooooooooooooon.

00000000000: (s,¢,5—s—t)

000000 -1<s<1,-1<¢<L1,000000000000O0,000000O0A0O.
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gooo zD,z:%—x—yDDDDD,DDDDDDDDDDDDDDDDD.

2
x2+y2+<f—a:—y) =1
00000000, 0000000
2 2 3
20 + 2xy + 2y —x—y—izo
000 B?2-4AC 000000
22 -4(2)(2)=-12<0

ooo,00000000.

10.3DO00O0O0O +0000: zy
(000D000OD0D000D0O00O0O0O0OD -5<z<5, -5<y<5 0000000000
oooo.)

(00000000000 -1<z<1,-1<y<1,0000000000000,00
oooooo)
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gobooooooooooooo,oob0,b0o0,000000000000OC00O0DOOO0. Do
gobooobooooooooooobooboob. ooo0o,obobo0oboo0oobooOoboOobn
coooooooooooooOooOoOoOoOoOOO0OOO0.0DO0O0OOOOOOOOOOOOOO0O0O
oobooo0o0oO0,b0000000000C0O0O0000 30,00000000,00000000
oooooo,0000000000000O0C0DO000SOO00O0D00000O0D. 0000, 0
6000000000000000000000000000O0O0OOOOOOOOOOOOOO
oo.

7.1 O0D0O0ODOO

oooooooooooooooooooooooooon.
» 0000000O0O0O0O0O00O0

1. 000000000,0000000000000.

2.0000000000000.

3.000000000000000000O0O0D00 I:II:IDI:IEI,DEID CTRL + E [
ooo.

» 000 Lasinz00000

1. 0000 I:II:II:II:II:II:I d00000, TAaBO0000O0OOOOOOOOODO.
2.dz00000000000000,0000000000 2sine000000.

3. 0 %zsinxDDDDDDDEMDDDDDDDDDDDDDDDDDDDDDD I]

goooooo.obOo ecrru+EQOOOO.

» OO

%:csinx =sinx + xcosx

» 000 fyasinads 00000
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1. 000000000000000000 DDDDDDDD,CTRL+IDDDDD.

2.000o0oO0o0OoOO00O0ODODODDODODOOOOOOO EII:II:II:II:II:IEIEI,CTRL—FD
o000 ooooo.ooo,o0bo0o0000000 00000O00O.

. 7TaBO0O000OO0OOOOOOOOOO0O0OO0OO0O0OCO. bOoOOO000O00 nODOOO
og.

4. 000000000,0000000000.0000 zsinzdz00000O0.

5. 0 fowxsinxdeDDDDDDD,DDDDDDDDDDDDDDDDDDDDDD,
gobooobobo.ooo crru+E 0000

» OO

™
/ rsinxdr =m
0

O0y=2zsinz0 000 nO000000,00 1,0 000000000000000OO.

y

7.2 OO

Scientific WorkPlace O Scientific Notebook 00, 000000000000000DO0O0OOO
ooobooo.ooooooobooboooboOoOooOo0obO. DboobOOobOOO0bOboOoboo, oo
ooodooboooobooooobooooobo. boo,boob0oooboOo,00bbOobooon
ocooooooooooo,00b000oooooobObOOobOO,000ooooooobobboOoo
oooooo.
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0000 e>000006>00000,0<|z—al<6000,|f(z)—Ll<e000D00,z
0000000 f0000 LODOOOO,lim, ., f(z)=L0000D0.

» O lim, ., f(z) 000O00D0O

1. 000000 lim 000000, 000000000 DEIDI:ID[II:I limO0O0O0O
oo.
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2. 0000 IZIIZIIZIIZIIZIIZI,:U—HJDDDDDD.
3.00000000000000000000000,00 f(z)000000

4. 000000000000, cTRL 4+ E, 000 DDDDDDDD.

» 00O
2_q

lim £ —9

z—1 r —1

©#10000 £=1 =¢+100000.000 20 100000,00,2000000.
0000000000000000000000000.000,0000 2=-3/200000
00000000.0000,000000000 000000000000.000,000,0

000 -3/20000000.

» 0O
4ot +62° + 192 +62° +15 25

zﬁlirzlsp 2x3 + 5x2 4+ 5x + 3 T

toooobo0oooooooooOoOoUoOoOoooooooooooooooooo.

» 0000
4ot + 627 + 19z + 62° + 15 = (2 + 3) (v + 1) (22° — 22 + 5)

223 + 522 + 5x +3 = (22 +3) (z +2? + 1)
00000000000,200000000,000000000.000200000000
0000000,000000000000000.0003000 z=-3/200000000
oo.

4zt + 622 + 192 + 62% + 15 i (2¢ + 3) (z + 1) (22% — 2z + 5)
im = lim
x——3/2 223 4+ 5a? 4+ 5x + 3 a——3/2 2z +3)(x+22+1)
. (z+1)(22? — 22 +5)
lim
z——3/2 ($+$2+1)
(x+1) (222 — 22+ 5)
(x+a22+41)

x=-3/2
25
7

jooooooooooOoOoOOOOO0. 000000006 0000000000O00O00.

» 000000000

1.0 (z+1) 22245 00Q000. 000, sarr 00000000000000000

0oo00.0000 HIDDDDDDDD

3. 0000 oooo0o0,z=-3/2000000.
4. 000000000000.
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» 00
(z+1) (22 — 22 +5) 25

2+ x+1 7
r=-3/2

joooo0o0o0ooo0ooooooooo0oooooooo.

» UOO0O0O0O0OO0OO0OO0OO0OOOO0OO0

1. O (x-&-l)%IZIIZIIZIIZII:IEMSHIFTDDDDDDDDDDDDDDDDD‘
2.0000000000000000.
3.00000000000000000000000000.

e 0D0DOD: x

e JO0DODDODO: (-3/2)

gooooooog.
((=3/2) +1) (2(=3/2)° = 2(~3/2) +5)
(=3/2)" + (=3/2) +1

722 00000

ooooo,00o00bo0o0o0,00o00o00O0b00b00obO00oO00bO0. D0boooobobOoo
a=000000000000.

» OO
lim % =1 lim = — 1
r—0t |z| o B
lim %2 — o lim 2¥2 — undefined
22+ T2 b w—2
i i )= i sinxz __
Jim sin (3) = [-1,1] lim, o Sne — ]

oooooo -1.10 [-,1]000 -1 <2 < 10000000. OO y:sin%DD
oooooo,oo0oo00o00ooO00oOO0OO0O0O0O0o0ob0. z0000000Q0O0C sin%DDD
-1<gz<l0O000C0O00O0COO0OOOOOO. ODOOOOOOOOOOOOOOO,O
ocoooooooo,0o0 00000000, 000000000000000000. 000
O00o0oo0o0ooo0o00,000000 5000000.

» 2D0O0O0O0 4+ 0000

1

sin =
p
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723 000O00OO0O0OOOOO

D000000,00000000000000000000000000000000000.
0000 lir%smx:llilDD,DDDElDDDDDD. 000,00000000000000
r— T

ooooo.oo,o0o0b0000000 f(:p):%DDDDDDDDDDDDDDDDD.2D
ooo0o0o0o0o0ooooooooooog.

> DD'
Ssinx

lim =1

z—0 X . .

DDDDDDDDDDDDDDDDDDlimzﬂo%ZIDD. ooo %DDDEMDD 00

0000000000 000000000, DDOOOD fOOO0OOO0. ODDOOODOOOO
goboooobooobobooooboooo.

» OD0O0O0O 400000
flz) = 2=

» 0000
£(0.1) = 0.9983341665

£(0.01) = 0.9999833334
f(=0.001) = 0.9999998333
coooooocoooolboooooooboo. oo, o y:ﬂ%DDDDDDDD,DDDDD
ooo0,100000000000000O0000.000 limZHOSigzleDDDDDDD
ooooo.

» 2D000O0 4+ 0000(0.5,0.96,0.5,1)
sinx

x
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ooboooobooooboooooooo
ooboooooboobooobooooooo,0oobobooooboooooooon.

» 0000 y=f(z) DODOODOOODOO

1.
2.
3.
4.

® o >

0o f(x)

» OO0y

00 f(#) 000000,

00000000000000000 g(»)000000.
00 h(i,j5) =@2=4)g() + (@G -1f(g(d) 00DDODO.

ooooooooooooooooooood.

B iTHIEROER X|

FERRAREN

3 &
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SE T ha
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ool |

f =

.002,0000000000000.

ooboooobooooooooog.
oo0oooooooo AROOOODOO.

.OKOoooooooooo.

sin x

sinx

go,o00000000C0C0C0 1I00000000O0O0O0O0OO.

= oooooooooooooo,obooobobobon
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1.0 flo)=2Y poODODODODOOOO,000O0 +000000000.

2.0 ¢(i)=i+1020000000000,0000 +000000000.

3.0 h(i,j) = (2—5)g() + (j — 1)f(¢()) 00DDOODODOOO00,0000 + 000000
ooo.

4 0000000000000000000000 DDDD,DDDDDDDDDDD
Dooooo.

5. 000000000000000000000.

6.00 10,00 20000.

7.00000,0000000000000.

8. 00000000000 ADOOODOO.

9.0KODODDDOOOOOOO.

uoooooooooooocoobO. oooboooobooboOobo,0b0b000bOOo0b0bOOOooon.
ogboooooooooooooooooooobooog.

o5 100sin 55
51—0 508in%
21—5 25sin%
75 20sin 55 _
ﬁ @sinﬁ
% %sin%
| 15 10singg

oboooobooooooooooo

» O00000000000000000000O0

.ooooooooooooOoOoOoO0O0O0O0O0DODOO DDDDD.DDDDDDDDDD

gobooooooooooo.

100000000000, 0K0O0OOOO.
goboooboooobooooao.

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.1

f(O0000O0)000O0O0O0O0OOOOOOoOoOoO.

0.999 98
0.99993
0.999 85
0.999 73
0.999 58
0.9994

0.99918
0.998 93
0.998 65
0.998 33

gobooobooooooooooooo DDDDDDDD,DD +000000.
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oobooooboobooooboobooooo,booobocooobooooon.

1 .
00 100sin 145
1 i
Il = = 50 sin 5
3 100 :00 3
100 3 S 155
oooooooog.
1 . .
100 100 smﬁl0 ﬁ 100 sin ﬁ
1 in L . 1 in L
%5 90 sin £ ,00: 7l 50sin 5
3 100 5 3 3100 G 3

3 100

.
=l
(=}

3 100

.
o
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73 OO
00 f0000 0000000000,

o) — i L@ 1)

h—0 h

731 0OO00OO

ooooooooooooooo.

d d" 0 a"
= o Dm D'cmyD 7D.’£17Dz5 'y A .59 t
dx’ dxn’ " o v Y 92’ Oxsoyt

oboooobodoobo,b0o0b0o00ooboboboboobOoo0o,000oo0bo0oooboooboan
ocooooooooboo.

» OO .
d
A (23) = 322 o (32%) =50402*  Dysye (2%°) = 90 7202ty
9 o
s (sin®z) = sin 2z 920, (sinzcosy) = 3 cos (z + y) — 3 cos (x — y)

00 f(z) 000000000, f'(z), f"(),..., f"(z)0000000,0000 10,20
n000000000D000D0DO.

Note n OO0OO0DO0OOO0OOOO f(")DDDDDDDDDDDDDDDDDDDDDDDD.

00,004+000,000 DDDDDDDDDDD. 0000000000000
0000 f™(x) 000000 (f(z)" 0000000,

» 0000 +00000

f(z) =sinzcosx

» OO

f(z) =coszsinx f' () = cos? x — sin® x 1" (z) = —4coszsinz



7.3

0o 229

f® (x) = 16coszsinx f4(z) = cos* wsin 2
goooooo,ooooooooooobooboooo,0boooooOOO.

» 000 £2200000

1

2.

d

.goboooboooooooooog.

gooo I][IDI:IDI:IDI:I,DDDDDDDDDDDDDDDDDDD.DEIDI:ID
goo.
0000o0O00,0000000000000000.000de00B00O0O0.
v

» 000 fG®(x) 00000

1

2.
3.

® N & o

.pooobooooboooobooog.

oooo I:II:II:II:II:II:II:II:MDDDDDDDDDDDDDDDDDDD.
OO0 fooOoooO.

Dooo D DDDDIIIIZIIZIIZI. 00000 +00000,00 +0000

oobooobobooooboo.
ooooooo soooooo.
oooooo20000000000O0O0O0OOO.

oooo DDDDDDDD.DDD,DD +00000000o000oo0ooon.
ooboooobo «000000.

» 200000000

1
2

.0 &£ (z*)D0000000OOO0.

.gboooooood,crrr +~EO0DO0OO I:II:II:II:II:IEI[ID.

goboooobooooboooooo,ooboooobooo.

> d , d ., a
P o GO R G
2 2 922 0 ,

D,z D, (x ) o Gxx

ooboooobooobooobooobooobOoOooOOoOoo. ooo, o (a?+sina:)lI]I:IDDDI:I[ID
gobooobooobooooo.

» 00O

(x +

sinz) =z +sinz L (z+sinz)=1+cosz

goboooobooooooooooob0o.bbooobobooooboo.

» OO0
82
— 22+ 3x=2+3z

0x2

2
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uobooooooooooooboob.obooooobooboobbooboboooo,bobo
e

62

Ox?
goooooboboboobogo, bbb oooobob. 0o, bbb Uoobooo
OO0 crrL + 7 000000000000 0OOOO0O.

2
((2* + 32) ooo %{x2+3x

Tip 0OOOOOOOO IZIIZIIZIIZIIZII:LDDDDDDDDDDDDDDDDDD.

vooboooooooooboooooooooboo. ooooooooo,b0c0obobooboobo. b
00000000000 105 000000000000.

» 0000 4+ 00000
x 7 xr <0
f(z)-{ /

322 if >0
» OO
1 if <0
A pip) —
i/ (@) 6z if 0O<uz

ogboooooooooooooboooooooooog.

» OO
r+2 if <0 1 if <0
% 2 if 0<z<1 = 0 if O<zAhz<l1
2/z if 1<z -2 if 1<z
AODDO0OO<zO z<10000000000000000. 000000 O0<z<1000
oo.

732 0OO0O0OOODOO

oobooooooooooooboooboooooobooobOoO.bbobobo0ooo,booo
ooboooobobooobooooboooooooo.

» 0000 +00000
flx) = 2t — 723 + 1422 — 8x

» 10,200000000 fOOD0OUODOOOOO

1. f() 0000,00000000 f(x)DDD,DDDDDDDD,zDDDDD +
oooooooo.

2.000 f(¢)0000000000.000,0000000000000000.

3.00000000 f(z)0000,0000000000.

4. 0000000000,00 +00000000,00000000000000000
ooo.
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5. boooo,00o0ooobooooooo,0o0o00b -1 <2 <5000 =15 <y <
15 0000.
628 o o o
e JI0000D 100O0DOOOUDDO,0000D000 -1 <2 <5000 0KOOOMO
goooooo.
e J0UD0OUD200000,00000000D0OULOO -1<z<50000KO
ooooooooog.
e J0D0OOO300000,0000000 -1<z<50000KOOODOOOO
gooo.
7. OKOOoOOoooooooo.

0ooooOo0oooo fO0O, f/00D0, fO0O0O0ODODOOOOO.

» 2D0000 +0000
f(x)
f'(x)
f" ()

5T X

7

15"

0000000D000000000D0. 0000000000000,0 00000000000
0O0D000.00 f(0)=0, f/(0)=-8, f/(0)=280,00000000000000.
000000000000000. 00000000,0000010,20000000000
000000000000,

» 2Db0O00O0O 40000
sin 2x
4 (sin 2x)

dx
(sin 2x)

2

d
dx?
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733 0O0O0O0OOO
0000000000000 0O0 f(x)y DOODOOD0O ODODODOOODOODO. ODDODODOODO

f(z)D0DDDOOOOOODOOOOOOOOOOOOOODOOOO.

» 0000 400000

f(x)
g(x)
gooboooobooooboo,ooobobooobobooooooooo.
>dDD
ZFg@) =1 (g@) %2 D (f@)g@) = (f (@) 242 +g(2) 22)
flo) M0 (a) — f(2) 242 _0f(x)  0g(x)
=ty = (f (@) +gl@) = S5+

» OO00OO0O,000000: 2
f(@) = f(0)+af (0)+ sa*f" (0)+%{B3f(3) (0) +ix4f(4) (0) + O (2°)

734 000000

0000000000, 000000,000000000000000000O0COO. 0OO,
wy=100,2000000,00 y0OOOO0.0000,000000 y=1/z0000
000,000000000. 0O00000,0010000000000000000. 00,
22+4?=1000000000,00000000000000. 000,000000000
0000000000, 0000000000000, 0000000000000000, 00

goboooo,ooocoooocoooooo,oooooooon.
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0000—0000000000. 000,y 000000000000 D, 000000000,
ooooooooooooooooo.

» OO0OO0OO0OO0OO0OOOOO0O0

1. 0000oooooooooo.
2. 0000000000000 O0OOOOoOoOooo.
. 0oooooboooopoooo,0ob0 +0o0ooooo.

» OO0 4000000
ry+sinz=y (0000 z),0: y+ay +cosz=y
ryz— 2%y =0 (0000 t), 0: ayz’ —22yzr’ +v29 +yza' — 2%y =0
00000000000,y =dy/de 000, 200000000 o = de/dt, y = dy/dt,
2 =dz/dt OO.

» OO 4+ 0

y+ay +cosz=9y (000O0O: y),
{ﬁ(—y—cosx)} if x#1

o: C it ye{-cosl}hz=1

0 if x=1AyeC\{—cosl}
» O0O0O0O0O0000000

e 00O +000000O0O0O0C0O,000000000C00O0O0O0O00O0CODOOODOAO
T

» 00O 4+ 0
y+ay +cosz =9y (0000: y),0: 1 (—y —cosz)

r—1
xyz — 2zyx’ +xzy +yza' — 2%/ =0(0000: 2),
0: ﬁ(Qxyz’fxzy’fyzx’+x2y/)
ooobo +00000O0O0O0O0,0000000O00O0DO0DODODODODODO.DOODOOO,
ooboooooooooobooboob.oooO,b0bboo0obo0ooobOooDbbOobbooo
000,00000000000000000.000000000000D0. e 0OODOOO,0b
oooono.

» 0000 +00000

a

» OO0 +000000
azxy=siny (0000 z) O: ay + axy’ = (cos (y)) v’
bry =siny (0000 z) O: by + zby’ + zyb’ = (cos (y)) v’

» OO + 0O
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ay +axy’ = (cos(y))y' (0O0ODO ¢), O: faaxf’cosy

by + zby’ + zyb’ = (cos (y))y' (DD OO g'),

O: —by — xyb’)

1
br—cosy (

Example 20 0000000000000000D000DO0O0OOO 2000y 0000000
ooooo.

1. 0 y’:—% gbooooooooo. obooooooboboooboooooo
O0.00000 200,0K00000000000.00000O0ODOOOOO.

J = y —sinx  y+cosz
z—1 (ac—l)2

2.00000 ¢ 0-¥<20ppooao.
1. 0000000000000O0O0000C0O000G0O0,00000000000000.
” 7%—8111.% Y+ cosx
z—1 (z —1)°
2y +2cosx + (sinz)x — sinz
22 —2x+1
_ 2y+2cosz + (sinz)x —sinx
B (x—1)°

Example 21 00000000000000D00O0O0O0O0OOODOOO.000 ¢/ 000,000
gobooobooooboooobobo.oobobbooobooooooooooooooooog.

1.0 28+ 322y=2y2+200000000000. 00000000000000000
000,00000 20000, 000000000000OO.

O: 6xy + 322 + 322 = 6%y

2. 00000o0b0O000ooo(@ooO:y)oooooo,

7zfm2 .
{%} if 322 — 6y% £ 0
0: C if —6zy—322=0A322—6y2=0
0 if —6xy — 322 #£0A32%2-6y% =0

gooboooooooooooooooon.

—6zy —32® 2wy + 2’

3x2 — 6y 2y2 — x2

3.00000 (1,1)000000000DOD. D000DO0ODO0O0O0OODOD. DO0OOOOO
I o

{ZIy + xw _3
2y2 - ‘TQ rz=1,y=1
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4. 000000 y—1=3(x—1)000000000000000000000(0000:
) 000000000000000y=3z—-200000000000.

5.0 23 +32%y=274+20000000000 2D00000000000000000
0000.00000000000.000000000000000000000000.

y 57

oo +000o0b0oooooodooooooooodoboo0oooobo. oboboobooooo
oooooooooOoOooOooOo,0ooooOoOoOOOOOOOOO0O0. O000000000.

» 0000 +00000

a
» 000 +000000

ax+y=0(0000: 2)000:a+y =0
br+y=0(0000: 2)000: Vz+b+y =0

000 «=000000000,YV00000000000.

735 OD0OO0ODOO0OOOOOODO

I o

» 00O 4+ 0
_ .0 Ll_ 3 3 1
5a% —ba? =2, 0: 0,5 — 35, 3V5+ 1
5.02 — 5.022 =2, 0: 0,—0.17082,1.1708

» 00 + 000
52% — 52?2 =z, 0: { = 0}, {[x = 1.1708], [z = —0.17082], [z = 0.0]}
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O70 00O

ooooo

0000000000000 0DO0O0000000D f(r)=200000000000000O
0.00000000y=f(x)0 y=20000000 |f(z)l<100000000000O
goooo. oo goO000O000o0obO000,0000b0000b0000bOO0O0.

f(@o), £ (f(o)), f(f (), £ (f (f(f(z0)),- -

0000000000000 00000. 00000000,000000000000 f(z) =2
oooooooo.
000 cosz=20000000000000000.

» OO00O0 4+ 00000

f(z) =cosz

0o0o0oooooooo0,0000oooooo0 fO00O0 1.0,000000000 10000
gob.000oo s000000O000booooboog.

» OO0 4+ 000
1.0

0.5403
0.85755
0.65429
0.79348
000000: | 0.70137
0.76396
0.7221
0.75042
0.7314
| 0.74424

goboooboooboooobooooon.

FL0), F(F(L0)), s FUS S SS S0

0000000000000 DO0O000D0DO0O0000DDO0. 0 (1,0)00000000,00
y=cosx 0O00O0OOO0OOCOO. O00O0O0OO0O0O0O0OO0,00 y=2x000000000. 000
U,000000 y=cosz, UOODO0OOO0OOOOD0Oy=c 000000000, O0OO0ODOO
ooooooo.
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0.57

0.257

oobb cosx 0 xpO000O0OOODOOCOO,00C00000000000000O0O0A0.

[ 1.0 0
1.0 0.5403
0.5403  0.5403
0.5403  0.85755
0.85755 0.85755
0.85755 0.65429
0.65429 0.65429
0.65429 0.79348
0.79348 0.79348
0.79348 0.70137

| 0.70137 0.70137

oooooooooooooooooo,bo0o0o0,00 +00000000000C0000.
Oooo0o0O0O0ooooooo299000000000000.

oooood

oboboooboooooobocoboboobobdoobooo,obo0obobOoboOoo. boboooo
ooooo0o0o0o0ooooooooOoooooooooooooo0, 000000000000
o.goobooooooobooooooooooobooooooooobooooOobooooboboooo
og.

00 fO00000D0OO0ODO (x,f(xg)) DOODD. DOO0ODOODOOODODODODO.

y—f(wo):f/(fo)(x—wo)
gooody=0000,20000000.0000 2000,

~ f(z0)

f'(@o)
D00D0O0. 00 f(z) 00000000 2000 2,0000,0 (2, f(2n)), 000 (2n11,0)
gooooooooooooooo.

Tr =X
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O70 00O

00 fO00000000O00OO00O0DO0O0 g0O0O0O0,0000000000000OO0.

000000 2 00000, fO00000000 %, 2, ..
flx) =2 — 23, 29 = 0.44, 71 = —0.41, 2 =~ 0.27, 23 ~ —0.048 0000 0.

g(x) =2z

y 0.375T

0.257

0.125T

_ f@)
f'x)

-0.5 -0.25

-0.25T

T —

-0.375~

1.3

.1, 000000. 000000,

00000000 »—-2°000000000,0000000000000000

0.44
0.44
—0.41
~0.41
0.27
0.27

~0.048

| —0.048

I

0
0.90475
0
0.91712
0
0.963 77
0
0.998 85

odb x=cosx OO OO0ODOOOO0ODOOOOOOOO.

» 0000 +00000

f(z) =2 —cosx

g(z) =z — f'((?)

o0o0oooO0o0oooOoo0oOo0o0booO00 gO0bOOO0OOOO0O07, 000000000 50O

ooo.

ooooobo 200000,0000000000000000.

» U000 4+ 00000
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0.7
0.73943649784805819543
0.7390851604651073986
0.73908513321516080562
0.73908513321516064166
0.73908513321516064166

40000000000000000O00. 00000000000 0O0000O0.

cos (0.73908513321516064166) = 0.73908513321516064165

obbd0y=cosz 0 y=20000,0000000000000000.00000C00OC

r=cosx OOOQOQOOO.

oooooo 1100000000000, D0OO0,00000000D0000DO0O00O0DO. O

cosr=x 0000,0000000000000000O0C0O0O0DOOO.

» 00O 4000
cosz =z, 0 : {x =0.73909}

00000000000000000000000. 0000000000000000 (S0
goboboobo.bobooooooooobooboobooooobo,bbo0oboOo0oDOOoOobboOobo

goo.

e

o
==

O BEXEE

x

707 HOEE X
FTATER |
0734053 07580023
07567456 07560023

BiLli 3 |




240 O70 00O

736 OO0

00 f(zy DODOOODOOOOOOOD 2000000000000 OOCOOOOOOO. OO
f(x)0DOOODOOOOOODOODOOD,00DO0O0DOOOODOOO,000D00DO
ooooooo.

Tip 00OO0OO0O0,000000000000000000DO0DOO0O0OO0OO0. 00 400000
gooooooopoooooo,oooooO,00000O0O0,00000000OO.

00 f(z)=cosz+sin3z 0000,0000000000.000000,000000000
ooooo,ooo0o000000000.

» 2D0O0O0O0 + 0000

cosx + sin 3x

EDANY [
VAT RS EAVAN

000 f(z)=00000 x000000.000,00000 f(z)=cosz+sin3z0000,
goboooobooboooooooon.

Note OOOOOOOODOOSOOODDODOOOD. DDODOOODDODO,0D0000O0O00OOOO
oooooo. o000 29000000000000.

» 0 4+ 000

A (cosz+sin3z) =0, O: {[z = —82.267]}
goooobo,0ooboooboobooooooooooboooo,1obooboooooooboooDo.
100000 1000000,2000000000000,000000000000C0C00O.

» 0 4+ 000
L (cosz+sin3z) =0 ,0: [z =04728]
z € (0,2)
oobobooboo,0obobobooboooooo,0oooooobooo.

» 0000 400000
f(z) =1.0cosz + sin 3z

» 00O 4+ 0
f(x)=0,0: {6.2832X36 + 2.0 (arctan Xs4) | X36 € Z;
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X34 € {—4.1510,-0.893 35, —0.301 32, 0.24091, 1.1194, 3.318 7}
NC\{i} NC\{-i}}

00,000 f(—2.6688) = —1.8787 0 & = —2.6688 (0 00 —2.6688+27n 000 nO0O0)

0000,000 f(0.4728) =1.8787 0 2 =0.4728 (000 04728+ 27 000 n000) 0
ooooo.

00 y=2-5x+10000000000000000000.

» U400 4+ 00000
2 —5rx+1,00: {%\/ﬁ—kl,—%\/ﬁ—f—l},

000 {[r= }VIF]. [ = ~4VIE]}
000000000000000D00000000000. 00 23-5.00+1.00000000
gooooooooo,0ooboooooooa.

» 000 +00000
23— 5.0z +1.000: {~3.3033,5.3033},
000 {[z=-1.2910], [z = 1.2910]}

0000000000 (—1.291,5.3033) O (1.291,-3.3033) OOO0ODOOOODO,0000000
oooooo.

» 2D0O0O0O0O 4+ 0000
3 —br +1
ant

(—1.291,5.3033)
207

=207

40T

737 00000

goboobooooboooobo,ooooo0obooboboobo0oboobO. booboobobooo,ooo
gobooobooboooooooobo. bbobooboooooooboooboOo,obobo00oboOoobo
00000000000000. 000,00 f(z)=22-20x+10000000000000
Oo.00o0oobooobooogo,ooo0ooooboobooboobooboobO,bo0boo0b0b0O0bo0Oon
ooooooooo.

» 2D00O0O0O 4+ 0000
2 — 20z + 100
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100°

507

-5 -25 0 25 5

X

gobooobooooooobooooboooobooobooooobooboboboboooobOOobobOoo
ooooogo,0o0o00o0oo0o0oooobobooooobooon.

-125 0 125 25 375

x

00000000,00 722 + 36zy — 50y + 594z — 2363y — 26500 =0 00000000, O
0000000 -5<2<5. 000000000000000,00000000000000.
0000000000000,0000000000.

» 2D0000 + 000
722 + 362y — 50y2 + 594z — 2363y — 26 500 = 0

-50 25 y 0 25 50
t t t / t

o

,257/—\

-37.5T

-50T

oooooboooooooo,ooooo0booobobooOo0ooboobOobooOoooOb0. boooo, o
oboooboboooboboooobooboooooon.

» O000000000000000
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e fl(z)=0000000.
000D00000,00000000000.

28 — 523 + 1022 — 402
(x2 — 4)?

f(z) =

oooooooooooooooo,3ooooooobooooo.

100 T

' ' |
-10 -5 0 5 10

-100~
ooooooooooooooooooooog.

» OO 4+ 0

d |25 — 523 + 1022 — 40z
dz (36274)2
+5X5q, — 24X 54 +2X25; +160, X3, 0000

jooooooooooooooo, 00 70000000000000D00O0O0OODOOO.
gooo,000b0o0b000o0bO0o0ob0b00oo0bOO0o0obObOoOoboDoO0obObOoo s5b0o0OoDbog

oo.

— 0, O: (pl)\{—Q,Q} ooo P1 O s 180X2231 —80X231 —20X§31

» OO0 4+ 000
180X 25, — 80Xa31 — 20X 551 + 5Xd5; — 24X3:, +2X 55, + 160 = 0,
O: [Xa31 = 2.2359], [Xa31 = —0.904 84 + 1.642 2i] ,
[Xa31 = —0.904 84 — 1.64224], [Xo31 = 3.0327], [Xa3; = 0.213 75 — 0.904 33i] ,
[X231 = 0.21375 4 0.904 33i] , [Xa31 = —3.8864]
OO0 f/02000000, f(—3.8864) = 32.812 000 f(3.0327) = 22,553, 00O O,

£(2.2359) = 29.656.
000,0000000000000000,0000000000000000.

» OO0 +00
28 — 523 + 1022 — 40z

(a2 —4)°
0D«2+800000000000000000000.00 y=2>+80 200000000

00,00000 y=f(x)0000000000.

— 2 1 2 3
= 2% + 5157 (582 — 40z — 52° — 128) +8
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» 2D0O0O0O0O + 0000
28 — 523 4+ 1022 — 402

ooo0 22438
(22 — 4)°

1007

50T

k + + t
-10 -5 0 5 10

-50T

-100—

» 0O00O0OO0O0O0OOOOO0ODOOOOOOOOO0
e 20000000000 O0OOOODOODO

00 f(z) =2*+32° -2 -3 00000000000000000000. 000 00O
f(z) 000 f"(x) =122+ 18z —-200 1222+ 18x—-2>000000.

» 00 + 0
122% + 18z —2 >0, 0: (—o00, —15v105 — 2) U (15v/105 — 2, c0)
000000000000,000000000000,000000000000.

Example 22 00 f@):%uuuumummmuuuu 200000000

ocoooooo.ooooOoO0O0O0O0OobOObOObOOObOOObOOOoOo.

f'@)=2@+2) " (@-2)"
- (3202% — 12002 — 4002* + 2702 — 52° — 162° + 2® + 160)

gobo,booo00o0ooo0o0ooooooobo.ooob,0b0b00boOo00b0.b0o000o0oDbo
gobobooooooooobooooo.

0 = 32022 — 1200z — 400z> + 270z* — 52° — 162° + 2% + 160

oo,
[z = 0.13759] , [z = 2.3414]

gobooobooooboooooon.

£(0) = 1.25
f(1) = —21.481
£(2.4) = 40.964
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00000000000000000000 (—o0,—2), (—2,0.1376), (2.3414,00) 00000
000000000D000.000, (0.13759,2) 0 (2,2.3414) 000000000000000
oo.

74 0000

00 f(z) 0000000 ¢g(z)0000,00,0000000 f(z)00. g(z) 0 f(z) 00O
00000000,¢(x)+C000,0000000000. 000,00 CO0000000
0,000000000¢g(x)+CO000000.

00 f(z) 000000 f(x) 0000000000, [f(z)de 000000,

» UOO00O0O0DO

1. 0000000000000.
2.000000000000,000 crrL+E, 0000 EII:IEIEIEIEIEIEI.

» OO

/(2352—0—396—!—5) de = 223 + 32 + ba

000000000000 00 000000000000 000o00o0. obooog “4+¢”
ogooooooooo.

2 3
/(2x2+3x+5) dx:§x3+§x2+5x

od

2
/(2m2+3x+5) dx:§x3+%x2+5x+0

obo,bo0oobooooobooooooobo,0bo00o0ooOobo0o0obOoOoOoboboOoooog.

Tip 00000000 f(z)0 de 0000000000, [f(x)de 0000000000,

oboobooobooobooboo+ 0000 000000000, ODOo oo
oooooo. oooooobooboo0ooooooLooooooooooo.

goboobooocooboboobooooboooooo. boooooboo,0oob0obocobOon.o
oooo,00o000,000000000C0000. O00000O0OCOCOOOOOOODOOO
oooooobooo.

» O0OO0OO 400000
T if <0
f(ﬂf)={

322 if >0

» OO
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» OO
/ T if <0 %x2 if <0
dr =
32 if >0 3 if 0<zx
741 0000000

oooooooo,ooboobobooobooobooooOo. boboboboooooobooooon,
goooooooooo,booooooooooo.

» O000000OO0OOOODO

e J0UIDODOOLODOU,cTRL+ 70000000 +00000D0000O0OO.

» CTRL+? 0000000 4000000

ry/z=x¥ sina/y = sin ¢

az® = [az®d? 230 = [23ad?
po,b0bboooddooooobobbbbo0dU, oo bbb UUo. oo
pooobobooobobo,oob,bboobbuoobbooooboD.

» 00O

ax3 = %(IIA /msa = %CLZE4

00 fOo00000O00OO0O0O0,000000000000O000DO0DOOOOO.

» 00

[r=1r [ @t =412

oooo fDDDDDDDDDDDDDDDD,f(l’)D fO0zO00OOOODOOOOO.
742 00000

oooooooooooooooooooooboobboOoobooOo.boooboooobobooobo
ooooooooooobooo,oo0o,b0b0,00,0000000000000O0A0.

» 00,0000

J e cos b dx = a(cosm)ezziggsmb@ew :(a2+b2)_1 (acosbx + bsinbx) (e*)
ooo IQECObed.rDDDDDDDDDD[MDDDDDDDDDD,DDDDDDDDDDD
Og.ooobooobogoobooooboboobobooobo. boobboobbooooboobg
g,0o0o0booooobobo. oooobobooboobo,b0o0,0b0,000000b00DO

goboboooooo. oooobooooobooooobooOo,oobobooooboboooooooaon.
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75 O0OO0O0O
goooobo,oooboobooboboboOoboo,bgbo, 000, 0bobo,00obDOoDbo
Ofdo0o0ooooooooooooon.
751 0000
goooooooooooog.

/udv:uv—/vdu
gobobO,00d0oboooboboooboooono.

d (uwv) = udv + vdu

ocoo,000000000000O0O0O0O0O0.

/d(uv):/udv+/vdu

goooooooo,0bb0000 fd(uv) Ow OO00DOOODOOOODO.

» 000000000

ooooooooooooo.
oooooooooooooooooooon.
000ooooooooooooooooooooo.
OKoOOoooooooooo.

Ll

oo0o,000 fxlnwdeD,DDDDDDDD lhe 0000000 O0DOOOOOODOO.

» 000 +0000(@QO0ODO0O0O: Inz)

zlnzxdr = %;ﬁlnxf/%xdm

/%xde,DDDDDDDDDD,DDD,DD zlnrds 00000000.0000 u=Inz
0 dv=2dz000000.000du=2dz000v=32200000.

752 0000

00000000000000. 000, u=g(z)00 du=g(z)de 0000,

[ @)@ o= [ fwau

» OOOOOOOooOo
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1. 000 [zsina?de 000O0OODO.
2.000000000000000000000.
3.0000000000 ¢(u)=g(z)000000.
4.0K00000000000.

oo /xsinxdeD,u:xQDDDDDDDD,DDDDDDDDD.

» 000 +0000 (O0: u=x?)

/xsinxQd:p = /%Sinu du

000,00 zsing?de 0000 200000000000000. 100,00 isinudu0,
000 w0 220000000. u=g(z)=2?% f(u) =sinu, du =2xdz 00,
oo /x5\/x3+1de,u:x3+1DDDDDDDDD.

» 000 +0000((@O0: u=2x3+1)

/x5\/x3+1d;c:f%ﬁ(u71) du

» OO
[ 3Vu(u—1) du= Zus - 2us
goo,0boogo v=23410000000.
2 48
—u
5

ol

=2 @) ()

—_

753 0000

uboboobooboobobooboooboobOo,bob00ob00ob00oOOoO00oO0OooOooooOoOooOn
oboooooooodob. oobooooooboboooooboooooobOoboooooobooon

oo.
» OO0 )

3z +2x+4 g 1 5
/—(z— 0222 + 172 dr = gm — ; arctanx — 5111(:5— 1)

x
z—z2+x3—1+4:13—41:2+4x3—4

+%ln (% +1) -
2

x
—11 -
4o — 422 + 42 — 4
gobobobobobobobobobobo,obDobDobDobDobDooDooDooooooon.

» OOOO0OOOooOO

e JOJ0OOOODDOO,00DDOOODOOOODOOODODOOOD.

322 4+ 2z +4

— 5 ——5de 000000000000 .
(@122 12

Example 23 O /
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32242z +4
1. 0o00oo,0000o0oooooog ————————[OQOoo0ooao.
(o= 2T+ 17

2. 0000000000O0O0O0DOO,000000O0O0O0O0OOOOOOOOOOODOOO
ooobooooboooon.

322422 +4 9 5 %1:71 %x+%

@122+ 1?  4@_1p 2@-1  @2i1p 22+l

3. 00000000000000O0 DI:IDI:IDEIDD. gooobooooooooo,
00000 dz 0DO0O0O0ODOO.
goobooobooooooo.

/ 9 5 11+10w 1 @-2 ) o
A(z—1)2 2(@-1) 422+1  2(3241)>

4. 000000000O0Oooooo.

/Ldaﬁ—/Ldm+l/ﬂdm+}/L—2d$
4(z—1) 2(z—1) 4) 2241 2) (224 1)?

5. J0o0ooooooooo.

/ 9 a9
d(z—1)? dr —4

f/Ldzzfgln(zfl)

2(z—1)
1 /14 10x 1 1 5
s . a2l (e 41
4/x2+1d:c 4arctanx 87r+4n(af+ )
1/ —24x d 1 lacta 1 =z 1
| ——— dx=-m— Zarctanz — = -
2) (22 +1) 4 2 22241 2(222+2)

6. 000000000O0O0OO0oOoOoooooon.

32 +22 +4 9 5
/(xfl)Q(x2+1)2 do=—qo-p 20—
1 1 5 )
+Zarctanx—g7r+11n(x +1)
1 x 1
T T T T 322 1 2)

oooooboooooooooooooooo.

76 OO0

00 f(z) 000 [¢,b) 0000000 J’ f(z)dz 00000000000,

b n
/a f@)dz = Jm Oi;fm)mi



250

070

goo

ooo z; 0oo [a,b}DD ¢+ 0O000oao,
Pia=xg<xi1<aa<---<xp=2>

IP|| = max{Az;} OO0. OO

n

> f (@) Az

i=1
gooooooooooo. oo [a,b}DDDDDD,DD fO000O00on.
00 f000 [e,b) 0000000
bfa>

/bf<>dfl' bas p(avi
. X z—nLH;o " 2 a 1

00oo0o0O000. 0000 f000 [e,b)0000D0D0,00 f000 [e,b)00000D0O.

0,00000000 fO0OO0O,00000000000.

bnaiz’lf<a+iba>

oboooocooboooo FTGDD,DDDDD fO00000O0O0O00U0DOOOOOO. oo
000000000 z00000000000O0O0OO. OO0 a=-1,b=1,n=10,0

f(m):zz_HEIEIEIEI ooboooobooooooa.

e

o0o0oooo0o0ooO0o0ooo0 100000000000 0ooOoO0o0o0oboO00nO.

3

057

-1 -0.5 0 0.5 1

X

(0000000000000 DO0DOD0ODOO0ODU0ODO 260000000000000.)

761 DOOOOODOOO

» LDOOO0OOOOO
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1.0000 DDDIZIDDIZID7DIIID,DEI +0000000000000000
oo.

2.0000 DDDDDDDD,DD +000000000.

3. 0000000000000000000.000000000000000,00000
0000000D000000o00.

4. 0000000,000000000000000000,00000000.

» 00000000

e JO0OOODOODOOOOOOOOOOOOO. DODOOOOOOOOOOOODO,Od
ooooooooooooo.

» 00,0000
[ a2V/a® + 1de = 22 — 2 = 0.4063171388

» 0000
[ 22Va® + 1de = 0.4063171388
00000000000000000000000000000000000.

» 00O

ff2}x2—1|d1::4
Jjooo0ooooooooooOooooobooo, 000000 boooooooooooooo
goooooono.

» 00 +0O
22 —-1>0,0: (1,00) U (=00, —1)
000,2<-10001<z022-1]=22-1000,-1<z<100, |22-1|=
—(a?-1)=1-2?200000.000,

000000000000 30000000000.

2 -1 1 2
/ ‘x271|dx=/ (mel)dx+/ (1f:p2)dx+/ (fol)dx
) -2 —1 1

» 00O
f:; (22 -1) d:}:—Q—fjl (1—a?) d1:+f12 (22 =1) do =4
000000000, f(z)OODOO0O,000000000000.

» 0000 4+ 00000
2
flz) =

z¢ if <0
z if >0

» 00O
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070

goo

22 if <0 43

3 43 3
dp = 3 de = 3
Joo f@)de =5 f_2< c if 23>0 T ="%

gobooooboooboooboooooooooooon.

3 0 3
4
/72f(x)dx:/2x2dx+/0 a:dx:%—i—g:g

762 0DO0O0OOOOOOO

ooooooooooooooooo—0oooo,0000,0000 —0O,0000000OC

0000o00.000000000000000000,2470000000000

» OO0OO0OO0OO00OO

1. 0000000oooooooooon.

2. 00000000000o0ooooooooo.

3. 00000000000000000O0000O00O0O00O00OO0000O0.
4. 0KOOOoOooooo.

» 000 +0000(QODO0OOO0OOODO: Inx)

fllenxdx =2In2— f12 %xdz

» OO00O0O0OO0OO0DOO

1. 0000000000000 0000.
2.000000000000000O0G0O0O0O0.

3. 0000000000000 000 p(uw)=g(x)0O000O0ODO.
4. 0KOOODOooooo.

» 000 +0000 (00: u=2%+1)

f02 25Va3 + 1de = flg $Vu(u—1) du

uoobooo,booocooboobobooboo0ooobooobOo. bbobobobo0ooobOboobboOobboOooo

ocoooooboo.

» O0O00O0O0O0OO0D0OO

e J00ODOUOODOOODOOO

» 000 40000

322+ 22 +4 3 9
@-12 w1 T G T3
ooo

7o 2 7 7 4
2 + 4 9
/ Wixjdq;:/ 3dx+/ ﬁdﬂ/ S dr=12+3+8Mn3
3 (z—1) 3 3 (z-1) s o1
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» 00,0000
J3 3de+ [ Eipda 4[] 15de = 8In6 — 8In2 + 15 = 23.789

x—1
7322+ 20 +4

fs de:81n6781n2+15: 23.789

763 0O00O0O0O

0000 b>e¢000000000 ' f(z)de0000DDD,

oo b
/ f(z)dx = lim/ f(z)dx
a b—>ooa
o,00bo0db0obobOobobOob.0oooboooobooLo,Dooboobobobobo.

» O00000O0O0OOOODDOO

e JOOOOODOOOODOOO,0D0O00O0D0OOO0OOOOO.

» OO
floo %z =1 floo z ldr = fooo e 3% dr = %
ffoo e 3%dr = oo ffooo e~ dy = VT

» OoOogo

J7 e de = 1.7725

obooobooooooooooobooobbooboooooo,obbo0ooo0obOooboOoOo. b
I

» OO000O0O0OO0O0OO0O0O0OO0OO0OO0

e JO0ODOOODODOOODOOO,0DDOOODDOOODDOOOD.

» OO

follnxdw:—l

fO0 0000000000, [(f(z)de 00O fcbf(x)dx oooo, fff(x)dx =
f:f(x)dx+fff(:c)deDDDD.DDDDDDDDDDD,fff(x)dxDDDDD.

» 0O

13 = 0o f13/2 -z — undefined f_ll In|z|dz = -2
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0.5 1

-7.5

v 10T

In|z|

gobooboooboooooo,oboboooooobooboobobooooooobooobo. oo
oo,000o0ocbo0oooooooooc0oooooboOooooo.o0oo,0b0000o0o000
ooo,b0o00o00000.

» 00O
f7r 1+sinx dm:fﬂ' sinx+1 dx

m (z—cosx)? ™ (z—cosx)?

» 04000
ffﬂ 7@1_15;: :)2 dx = (numeric) fjﬂ 7(512:;)2 dx

oobo,boo0obocooobooon.

» 00O
1+sinx _ 4cosx—4x
/ dr =

(zfcosz)2 22 —8x cos x+2 cos 2x+2
0o0o0o0oooooooooboooooo, 0000000, oo0oo0oooooooooao.
ggo

™

4cost — 4x 2

422 — 8z cosxz 4+ 2cos2z +2|  w2—1

s

0,0000000000,0000000.2=cosz 00,00 82 0opgoooooo

(z—cosx)?

ocooooooooo.ooboobooobboobbooOoOoobObOooOoooOoOooo4oag.

764 0O0000ODOOCOCOO

50 (109000)0000000,40000 assume, additionally, about, unassume 0 0O O
00.0000000,000000000000000000000. 00 7assume”0, 000
0000000000000 000000. O00”additionally’0, 00000000000, O
O7about”0, 0000000000, OO0 ”uwnassume”0, 00000000000,
goobobooobooobboooboo.

» OO0

fole"’ldx:fol 2?2 ldy

goooo0 n>000000000000,n<000000000.0DO0ODODODODO
ddbDassume 0O0O0O nO0O0O0OO0OOO0OODOOODOOOO.
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» 00

assume(n, positive)

» 00O

1 on—14,.__ 1
Jox dr = 5-

0000O0OOooodg, real, complex, integer, positive, negative, nonzero 00O . 000000
Oo,00o0ooooooooOoOOOOOO0O0. ODopooooooOoOoooO,190000000
oo.

765 OO0O0OOODOOCOOOOO
goboooboooobooooobooboooooooobooooOoboOoboOoOoobOOoOooooo.

Example 24 00 f0 f(z)=2?00000000. 00 [, f(z)de 0000000000,

1. 00000o0o000.

4 n
/1 f(x)dx:nlirrolo;f (1+i4; 1) %

B
.cTRLOOOO0O0O0O0O0OOOOOOOOOOOOOOOOOO0.
.goooooo,0oo00o0o00000000.
crrRLO0OOOO0O0OO0O0COO0OOO0O0O0O0OO0O0O0OOCOO. 00OoOo0oboooooooon.
gbooooobooooboobooobobooooboboooooa.

SRS U

gooooooobooooo.

4 n
4—-1\4-1
dr = i 14i—
| rays E;OZf( +i ) .

= (n+30)°

| 33—

RO T

lim (@ + 135 + ﬁ)
n—oo 2n 4n2 4
255

4

goboo,0oooboocoooocoooocoooon.

» 4D 0
[ swyie =22
\ 4
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766 ODOOOOOOOODO

uboooobodooo,0oooo0,0obobo0bobobo0boo0bOobobOOobOoboooDboOonn
oo.

ooooooooo
ocoooooooo0o0o0oO00oOooOoooOooooooooooag.

b—q it b—a b—a
Zf a+ +1
no = 2n n

e

» 0000000000 OOOODOOOO0

1.0 zsinzc 000000C0000OO.

2.00000000000000O0O00O0O0O0O0OO0O0COO0.O00O0OO0O0OOO00O0G0O0O0
oooooooooooo.

. 0o0oooooooooooooooOooOooDoo. obo,00b000O0b00DOb0O0DO0OO
ooooooooo.

4. 00000000 @DDDDDEMDDDDDDDDDDDDDDD.
5, 00000000000 0OOO0,00000000. OKOOOooOoooooOo.
1.000000o00oo,0Koooooooo.

ooo0ooo,0000000 0<kezx30,00000001000.

» 000 4+ 000000000,00 400000

rsinz

00 zsinz 0 1000000000 000 3000000000000000000G00O0.
3
3 3 3 3 3
- s+ -k|sin{ <+ k) =31784
4Z<8+4>bm<8+4>
k=0

000000000000 000000000000000.

3
/ rsinxdr =3.1111
0
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ooooooo
gobooobooooboboooobobooooobooooboooooooo.

n—1
bfazf(a_i_ibfa)
no = n

gbobooboobobobooboboboboboOobO,0000000b00ob0Oooboooobooon
oo.

» UOO0O0O000O0O00O0O0O00O0O00O0C0O000O0Od

1. 000000000000000O0O0O0O00000.

2. 000000oooo,00o0o00o0o0000COO0O0.000O0OOOODOOOOOO0OO
gooboog.

3. 00000000000,0000000000,000000O0000000000O0O
goooo.

4. 00000000000 @EIEIDDDDD,DDDDDDDDDDDDDDDD.

5. J000000D000O000O0O,00000000.OKOOOoooUoOOooOOoO.

l.00000o0o0oooo0o, 000000000 oUo. OKOooOoooUoOoooo.

» U000 4+ 0000000C00,00 +00000

rsinx

0 0.5 1 1.5 2 2.5 3

X

00 zsinz 0 4000000,000<x<300000000000000000O000O00O0O.
55 (34 ) sin (2k) = 25156
44 \4 47 ) 7

ooooooo
gobooobobooobooboooobooooobooooboOoooooooon.
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ubobodooboobobdobooboobobOobOoboOobO,o00o00o000000O00O0O000On
oo.

» UOO00O0O0O00O0OO0OO0OO0OOO0OOOO0O0OOO0O0O0OOO0
e JO00OOO0OOODOOOD,O00O0,000000O00DOO0DOODOODOODOODOO

goo.

» U000 4+ 000000000

xrsinx

15 2 25 3

x

00 zsinz 0 4000000,000<2<3000000000000000000000.
3y 3k i 3k = 3.1361
12 (56 (1) -2
oooooboooooon
» UOO0OO0OO0O0OO0OO0OO0O0OOO0O0OO0
e J0,00000D000O0O0O0O0O0COO,00DDO0O0DDOODDOOO.

» U004+ 000000000

rsinx

1.87
1.67

1.49
1.29

0.83

0.63
0.43

0.23

0.5 1 L5 2 25 3
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767 00O0OO

goooboooooboooboo,0o00,000bo0oo0ooob0o. cooobbooboooo
goboobooooboooboodoooooooooooboooobooobo0o.ooob0oooDo
ooooooooooooooo.

ooo
oooooooooooooo fff(z)drl:ll]l]l] M, 000000000000,

[ s S (o St i)

00000,0000000
-2

- 24n?

o

00000.000 KOOOOO z€a,b) 0000 |f(2)|<KDD0OOO0OO0OOOOOO.

» 00000000/ f(z)de 00000000

1.0 [’f(z)dz 00000000000,
2.000000000000000000000.
3.0000000000000,000000000.

00O
1.0 f(z) 00000000000
2.000000000000000000000.
3.0000000000000,000000000.0000000000000000.

oooooooooo1000000000000000O0O0. 00000000000 O0O0OO0
goooogoog,oocoooooooooopoobooo.

» 000 4+ 0000 +000,0000
us

/zsinxdeDDDD (0DOD)DO
0

107r Z 07 (i3 + 1) Sln (23 + ) = 3.1545
i3=0

oooo 10,000 0,000 3.14159000000000000DODO0OO.
» OO0 40000 4+000,00
zsing 00000 (0DO00O)O
9
0.31416 > (0.31416i4 + 0.15708) sin (0.314 16¢4 + 0.15708) = 3.1545

14=0
gooooooooo,000000oooooooon.

» 00,0000
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/ rsinxdr =m / rsinxdr =3.1416
0 0

oooog
oo,000 nOO0D0O0OO0OO0ODOOOO f;f(x)deDDDDDD L, 00000000000.

n—1

b bh— _
/a f(l‘)dr%Ln—na¥f<a+ibna>

ooooo,b00 0000000000 f:f(x)da:EIEIDEIDDEI R, 0000000DOO

oo.
b—a— b—

SRED
n ] n

[ e~ r =

» 00 ([00]000000 ) f(z)dz 00000

1.0 [ f(z)dz0000000ODDOD0.

2. 000000000000000000000.

3. 00000000 [0D]000000,000000000.
ooo

1.0 f(zr) D000DDOOOOO.

2. 000000000000000000000.

3. 00000000 [00]000000,000000000. 0000000000000
ooo.

oooooooo0oo1000000000000000O0O0. 00000000000 O0O0OO0
gooooogog,oococoooooopoooooooo.

» 000 40000 4+0000,0000
/2
/ wsinzdr 00000 (0000)D0
0

9
1 1o 1
207 2 5675 sin 557is = 0.87869

15=

» 000 4+0000 +0000,0000
/2
/ zsinedr 00000 (DDODOO)O
0

10

1 1 RN IS
557 121 556 SN 55mig = 1.1254
ig=

0000 10,000 0,000 1.57080000000000000000.

» 000 4+ 0000 +0000,0000
zsinz 00000 (0O000O)0

9
0.15708 >~ 0.15708i7sin0.157 08i7 = 0.878 69

i7=0
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» 000 4+ 0000 +0000,0000
xsmeDDDD (0ooo)o

0.15708 Z 0.15708:gsin 0.157 08ig = 1.1254

ig=1

ooo
o0o0ooooo0ooo 7, 00000000000.

/abf(x)men _bza <f(a)+2§f<a+ibna) +f(b)>

goooood
T_/f (-0

- 12n2
go0o0oo0.000 KOoooo xE[a,b]DDDD |f”(£E)‘§K|:||:||:||:||:|[|DDDD.

» 00000000 [y esineds 00000000

1.0 [fzsinzdz 00000000000,
2.000000000000000000000.
3.0000000000000,000000000.

000
1.0 f(x)0DODOOOOOOOO.
2.000000000000000000000.
3.0000000000000,000000000.0000000000000000.

gooooooooooooooooooooooooon.

» 000 4+ 0000 +00C0,0000
s

/xsinxdeDDDD (ooo)o
0

9
5T > femigsin gmig = 3.1157
i9=1
0000 10,000 0,000 3.141590000000000000000.
» 000 40000 +000,0000
zsing 00000 (000)O
9

0.31416 > 0.31416i105in0.314 16419 + 1.3095 x 1076 = 3.1157
i10=1
gooooo
00000 fOO000O0OODODOOOODODOOOO S, (RnOODODDOODOD)DODODOODODOO
goo.
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b
/f(x)dzzsn
a b—a n/2 b—a
= f(a)+f(b)+4;f(a+(2il) - )
—14n/2 b—a
+2 lizl f<a+21 - )
oooooooooo
glo—a® —a)’
Sn _/f = 180n4

00000.000 KOOOOO z€fe,b) 0000 [fW(2)]<KDO0D0O000D00O0. O
00000030000000000000000000000.0000,400000000
00o0O000000000000.

> DDDDDDDDDDDf )dz 00DODOOO

1.0 [’ f(z)dz 0000000DD0O0.

2. 000000000000000000000.

3. 0000000000000000,000000000.
ooo

1.0 f(x)0D0ODOODOODO.

2. 00000000000000D000D0000.

3. 0000000000000000,000000000.00000000000000
oo.

gooooooooo ooooooooooooooooo.

» U0O0 4+ 0000 +0C0000C,0000
s

/msinxdzl]l]l]l][l (Cooooo)o
0

(2 > 57‘(’211 sin mu +4 Z 7 (2011 — 1) sin 757 (2011 — 1))

i11=1 i11=1

0000 10,000 0,000 3.141590000000000000000.

» 000 4+ 0000 +000000,0000
rsinz 00000 (000000)0
4
0.20944 > 0.628 32i15 sin 0.628 321,

i12=1

5
+0.41888 3 (0.62832i15 — 0.31416) sin (0.628 3241, — 0.314 16)
i12=1

+8.7299 x 1077 = 3.1418
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Example 25 000 10° 000000 f,e*d: 0000000000000000000
0000000000.000,00[0,1]0400000 ¢ * 00000000000000
0.00000000[0,1]040000000000000. 000 f(z)=e* 00000
0.00 fW(z)o0D0oooooooo.

F@ () = 12¢7"" — 4822~ + 16ate™"

oooo0ooooooooo0,2D0000 +000000000.

y
107

757

257

-2.57 X

000000000000000 f@(2)0 f90)=12000000000. 0000000

gooooooo.
—_N\°
(1 O) <1075

12—
180n* —

ooooooo.
{nS—%ﬁ%},{nzO},{l—;ﬁ%én}

n000000000,n>%3V6=9.036,000 n=1000000.

5 4
1 1 2 —(%i-4 )2 1 _1,2
~ — - - 5071 _ 25 = ().74682494
5’10~30+306 +15;:16 0 +152 e 25 0.7468249483

i=1

oboooobooooooooboooon.
1 2
/ e * dxr = 0.7468241328
0

000
[0.7468241328 — 0.7468249483| = 8.155 x 10~7 < 107°

768 0O0O0OO

00000000 fe*de 0 f8tgt 0000000000000000000000. O

ooooooooooooooooOoOoOoOOOOOODODODODO. O0OOOOOO0OOOOOO00O
ooo0o 28000000000000.

» O4Ooo
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1 T e
/ e~ dx = 0.7468241328 / bltﬂdt = 1.851937052
0 0

O0y=f(x)0 2=e¢00 x=b000000000000000D0O0D0.

/ Lt ()

000,00 f(z)=zsinz 0 f(z)=sinz+zcosz 00000,2=000 zx=7x0000
gooooooboobooboooobobooooobL.obobobobobobobobobo
gooooooooo,00o0oooooooooon.

» 00,0000

/ V14 (f(2)de = / \/1 + (sinz + z cos ) dx = 5.04040692
0 0

20 3D000000000O00000000000O. 0000,0<é<2r 00000000
00 (cosf,sinh,9) 00D DODO.

» 0OO0OO0 +00000

x = cosf y =sinf z=46
» OoO0oOgd
27 2 2 2
dx dy dz
L) () (%) =
» 3D0O0O0OO 40000
(cosf,sind, 6)

(cosf,sin b, 6)

ooooo,ooooO0O00000000000.

s dr\?
2 o
/a ré 4 <d0) df

O0,r=60 0<60<6283200000000000000.

» 2D0000 + 000
9 (000000 0<6<6.2832)
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» 0OO00O0O 4+ 00000
r==0

» 00,0000
ST+ (4)? d6 = my/ArT + 1+ L In (27 + VA2 1) = 21.256294 15
769 000D0OO0O0OO0DOO
00000000000000000000000000000000000.
oooo
00y=1-2’0s000000000,00000000000000000.

» 2D0O0O0O0O 4+ 0000

1—22

goboooboooboooobooboooobooooo.

» 3D0OOO0 +0 (00: 1—2a?)
(0,2,0)
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rjﬁiﬁﬁﬁ;{z}k
a ﬂlﬁﬂl N
gy

T
g

oooooobooooboooobooooboooooboooo.
1 1 )
/ 7Ty2dCE=7T/ (1—12) dzx
-1 -1

» OO
7rf711 (1—m2)2 dl‘:%ﬂ'
ogo0ooobDo0o0oooooooo.

/zwyds:%/jl (1-2?) \/1+ <;i(1—z2)>2dx

» 00O
27 1, (1= 22) 1+ (& (1 —2%)) do = 27 (55 — 1 In (=2 + V5))

» 0000
21 (/5 — Y In (—2 + V/5)) = 10.965 484 66
D00 22+ (y—-2)°=10 2000000000,00000000000000000.00
DoO0ooooooo.

» 2D000O0O +0000
(cost, 2+ sint)
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00000000D00O00DO0 (2c08t,0,2sint) 000D0O0ODO0OO. 0ODOOD 10000,

» 3D0O00 +0 (00: 1)
(2cost,0,

000000000 (2ry)22dy 0000000, 0000000000000.
3
47r/ y\/1-(y—2)°dy
1

» OO

47Tf13y1/1 — (y—2)* dy = 4n2

0000 420,00 000000 47 000000000000000000C0OO00.

oooooooooo

z000 z=t+sint,y=1—-cost 00 0000000000000000000000000O
gooooooooo.

» 2D0O0O0O0O 4+ 0000
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070

goo

(t —sint, 1 — cost)

uobooooobooooboooobooooooooobooboooon.

» 3DOO00 + 0 (00: 1—cott)
(0,t —sint,0)

00000000000 my?dz 0000000,000000000000.

27 27
/ 7ry2dx:7r/ (1 —cost)?* (1 —cost) dt
0 0
2m
:71'/ (1 —cost)® dt
0

» OO
7rf0 (1 —cost)® dt = 5m2
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ooo
OO0 r=1-cosf (0<6 <m0 2000000000D00D0DODODOOOO, OO,
x=rcosf =(1—cosf)cosd 00D y=rsing =(1—cosf)singd 0ODOD.

» 2D0O00O0O 4+ 000

1—cosf

1%

o7
05

025

gobooobobooobooooobooooooooobooon.

» 3DOOC
(0, (1 — cos

77 ODOooon

gobooobobooooboboooobo,boboobobooooooboo0ooobooOooooag.

771 00O

00 {a,}oo, 00000 O0DODOOOOOOODODO. ODODOODOOOOOOOOO, O
limn_,oo(1+%)nDDDD,DDDDDDDDDDDD. 000, a, 00000 limy,— oo @y O
0Oo0D000D0O0Ooooooon.
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» OO
lim, oo (14 2)" =¢
000000000000000000.000,000000000000000.00000
00000000000000 104000000000000.

» 00 a,=(142)" 00000

1.0a,=(1+2)"00000000000.0000000 +000000000.00

I
O leDDDDDDDD.

2.00000000000000000O0,0000000000000OOO0.OKOOO
oooooooo.

» 00O

lim, oo anp =€
» DO0O0OOOO0OO0OO0OOOOOO

1.00000000D00000,seq000DOODO. (DOOOODOOOOOY)

2.n=1.40000000,00000000000O0000O0A0. seq,,—; 4000000
oo.

J.0oooooo,ooooo.

» OO
S€dp=1..4 ((1 + %)n) =2 %’ %7 %
seq,—y 4 ((1.0+2)") =2.0,2.25,2.3704,2.441 4
seq,_1.5COST = cos 1, cos 2, cos 3, cos 4, cos b
oo {(1+%)"} -, 000000000000,0 (1+4)"00000000.000,n0
oooooo.

» 2D0000 +0000

(1+1)"

0 (1+1)"00DD0D000000D0D. 00000000000000000000000
000000,000000,000000010050,0000005000000.
00000000 limyo (1+1)"~2700000000000.00,000000000
D00000e000,0000000000 e=271828182800000.

Note O0OODOODOOOOOO31000000000000O.
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uuuuuuuuuuuuu
o
000?
o0
°
°

25T

2.25[°

772 00

00 Y%,e,00000000000s,=3,,e¢0000000.0000,000000
0000 {s,} 00000. O, lim,0e 8, =s 00000,s 000000 Y32,a, 0000
0.000000000000,000000000000000,000000000000.0
0Y%,e00000051000000000000.

O

Q
I O
1098
—
o
Ne}
=)
N=)
3
I
Nej
©
o
3
Il
o
=
[
[}
N
o

8
T
S|
=
I
|
L
B
[NV}
N
Il
D=
N

3
Il
i
| —
3
8l
3
(V]
8

18
w

I
N
w

> sinnw = Y sinnw
n=1 n=1

o0 o0
0000000,0000000000000000000. 000 Y sinnr O Z%DDD

n=1 n=1

3
Il
.
3

00
000000000 0o0O0. 00, Y. sinpr 00O0OO0O0OO0DOO0“00000007 0 “000D0
n=1

0oo0o0ooD0”’ 00000000000 000D. DO0o0ooDbOooooDOoO¢()boooo
oooooooooobooooobooooooo.

oooo
s 1
¢(3) =1.202056903 > — = 1.202056903

n=1"M
god Zoo a, UOOOOOOO0OOO0OO0DOODO,000,0 an:;—jDDDDDD. gooo

n=1

ooooooooooooobooooOoOoOOO0.0ODO0O0OOOOOOOOOOOOOOOO0O00O
oooooooo.

0000 4+ 00000 (Qoooo)

TL2

an = 37

od
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Sopeian =6

oooo

00 ¥ ,6,000000 2 ,/¢,/]00000000,00000000.00000000
000000000 ¥2°,4,000000000000.

Ap+41
Qn

lim

n—oo

=L<1

00oo0oooooo Y 12”I:IIZIIZII:IEIDDDDD oon an—z,LIZIEIIIIEII:IEI.

» OO
.a
lim -t
n—oo QA

oo L—1/2EIEIEI 1000000000000, 00000000000.

N —

ooooo
gobooooboooboooooo, oo Z 0, 000000000000,

lim {/|a,| =L <1
n—oo
ooooocooood Zn 12”DDDDDDDDDD oo anzg%DDDDDD.

» 00O

. ] 1

lim % —

n—oo 2
O

00,1000000000000.00000000000.

ooooo
0000000000 D000 f(n)=la,| 000D, 0000000000,00 Zzozlan

gooooobobobo.
oo
/ f(x)dz < 0o
1

DDDDDDDDDDDZn12”DDDDDDDDDD 0oo f(z) = jDDDDDD.

» 00,0000

g2 1 1 1
~dr = = 5.805497209
/1 20 T 22 T P2 T 2

0000000000, flz)=% 00000, f(1) < f(2) < f(3) 000000,00 f0O
¢>300000000.00,

(= )—2277—21n2

ooo 0<x<$:2.885390082DDDDDD.IZII:II:I7f|:I 3<zr<ooOOOOOO.OO
ooooooooooooooo,0o000o0o000oboo0ooboboobobon.



77 00000

273

gobooooo
00 fO000U00O0OO0OO0OO0O0OOOOO.

— /") ,
Zo n! v

oo f(")(O)I:I fO0OnOd0000O0O0DOUOOOOOO.2z=0000000000.

» 00O f(z) D000O0OOOOOODOOO

00 f(x)DOODODODODODOOD.
ooooooobooog.
ocooooooo.

oo« 0000o0o.
oKOOoooooooooo.

AN

00 f(zr)=%2 0Q00 100000000000000

» 0000
Sz 1,2, 1 .4 1 .6 1.8 9
=167 @07~ 5w Tt sesso” +0 (2?)
O(z°) 0000000000 2°000000000000000.00,00000 2°00
00000000000000000.200000000000000000.
2D0000 0000000000000000000000000000,00000000

gooo.

» 2D0O0O0O0 4+ 0000

sin x 1,2 1,4

T

25 \’5

X

goboboooboooboooooo,0oboo0ooo0oobO0oOobOo0. bobobooooDOoOoboboOobo
00000000D0000. 000, sin4/4=-0.1892006233 00 00O0O. 00O, sina/z 00
000 z=400000000000000000000000000O0A0.
ooooogoooooooooooooo.

» 0000 (2z000000)
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ez:1+x+%x2+%x3+2—14z4+ﬁx5+%w6+0(x7)

sine =z — $2% + 1352° — 452" + 32’ + O (219)

e’ sine = x4 2% 4+ 32° — 52° — a® + 0 (27)
ooooooooooooooooooobooo,0goooooooono. DD,—FO(Z’”)DDD
00000, 00000000D00000D0. 00 e 0000000000 sinze 00000
000000000000 000000000,00 e*sine 00000000 O0OOOOODOO

goooo.ooooooooooooo.

» UO0,000 +0000
1

1.2 1.3 1 .4 1 .5 _ 1.3 1 ..5) 10 1 .9 1 .7 1,6_
(L+a+ 52 +52° + T +120x)(x 6T +120$)_ 12400% 1 28507 ~360%  ~90%

1,5, 1.3 2
30L° + 327 2"+

oooood
00o000o0o0oo0o0ooUo0oooo0. 00 fO0D0OU0DOOO0 z=e0000
ooooooooo.

> £(n)(q
Z f n'( )(1} _ a)n
n=0 '

oobobo z—eUOO0O0OOO0O0OCOOOO.
» 00O f(z)yD00O0DOOOOOOODO

1. 00 f(x)yDDODODODODOODOO.
2.0000000000000.
3.00000000.

4. x—eO0000000O0O0OOOO.

5, OKOOOOooooo.

000000000, 00000bo00oo0o0ooo0ooo0Uoo00. o0 ne0 z=1
goooooogoooo,booobbbbooooo00. 00000 2—-1000000000O
gooooo.

» 0000

lnx:(1’—1)—%(z—1)2+%(m—1)3—%(33—1)4—&—0(@—1)5)

00 e 0000 (z-1)-i@-1)°+i@-1)°-1@-1)' 0000000000000
000.0¢=1000000000 2z 0000000000000000000.

» 2D0O00O0O 4+ 0000

lnz 000 (@-1)-i@-1)°+i@-1°-1@-1
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0.5T

(8 ODOOoOoooo

goboobooboooooooboobooboobooooooooboooboOooobo.ooOo,0o0o
oo0,000000000000.100000000000C0O0000O0OO0O0O0GCOOO0,
ooboooboooooooooobooobooooooob. oobo,0b00b000O0O0DbO0b0bOo
ooooooooooo,00,000 200000000000000000O0O0DOOOCDOOO
Oo.000,000o000oboocooobocobooboobooooooon.

781 0OOO

goooooooooooobooobooooooooooOooOoOoOCbCbOOoOoOooooo.oooo, o
000000000 20000000000000000. D000DO0OO0OOODOOOO (O
0277000)0000 +000000000 (0D 277000)000000000ODODOO.

000000000
00 flz,y)=23—-3zy+3* 00000000.000,00000000000000000
0000 (z,y) 00000000000. 000000000000, 000000000000
ooo.

» 00

assume (real) = real

» 0000 +00000
flz,y) = 2® — 3zy + o°

» 00O + 0
Lf(xy)=0
Zf(y)=0,0:[z=1y=1],[z=0,y=0]
oooo (0,000 (1,1)0000.000000D0O0OD 2000000D000O0O0ODOOOODOO
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og.

[Dea (@, 9) Dy () = (Dey f )] =—9<0

0oo (0,00000000,

| Dacf(2,9) Dy f(2y) = (Day f(@,))] =27>0

rz=1,y=1
ooag [Dyaf(2,9)]ymg y=1 =6 >0
(1,1)DDDDDDDDDDDD.
O (1,1)DDDDDDDDDDDDDDDDDDDDDDD. O x373xy+y3DIZIDDIZIDIZI
|:||:|,DDDDDDDD.|:||:||:|,DDDDDDDDDDDDDDDDDDDDDDDDDD

000 -1<zx<2000 -1<y<20000.00000000000,000000000
gooodd.oo,ooo0o000000000000.

» 3D0O0O0OO 4+ 0000
x® — 3zy + ¢°

000 2° —3zy+¢* =000 (0,000 000000. 000O0ODOOOOOOOOOO,
2 —3zy+¢y°=002000000000,00 2*-3zy+y>=-0500000000000.

» 2D0O0O0O0O 4000
2 =3y +y3 =0

e 23 —3zy+y3=-050000,000000000000.

1.57

1 + + + + + + + + + +
-1 -0.75-0.5 -0.250 0.250.5 0.751 12515

X
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0000,z0000000000000000,0000,-0500000000000000
0.000000,-000000000000000000000.00 z=23—3zy+130
»0000000,000 2y 0000000000000000000000000.

00 2 -3zy+y? 00000000000000000000000000OD0O0000OOO0.

goboo,boooooocooobooooboobo,bbob0obo0obOo,0b00ob00oboobOboooOo0obo

g.ootcoooobooooodoo,oboo0oboo0oobooooboooobooOoboobooboOoooDn.

goooobooobooobooooooobo. bbobooooooo,bobo0o0oo0obOooDbo
oo.

» 0O

assume (real) = real

» 000 + 00000 (D0O0OO0OOOOO: y)
2% — 3zy + 93

DD:{QSS—ZI%,x3+2$%},DDD {ly =vx],ly = x|}

y=+y2 00,0 e®—3zy+3y3 0 23F2:3 00000. 00000000000000,00
oooooooooon.
» 000 +00000

-2 00: {~1,0},000 {[z=0],[z=1]}

2 +22200:{0},000 {[z=0]}

0000000000,y =+/200 (0,000 (1,1)000000,y=—/2z0 (0,00 0000
00O0D0.0000200000000000,200000000 (00 275000).

ooboooooooo
0000000000000 0DO00D000O00DO0O0D0OODODO. 0O f(ey) ODOO
000 yg(z,y) =k0000,000000000 z,y, A0000O00OOCOODODOO.

Vf(z,y) = AVg(z,y)
000 g(z,y)=k000 VOOODOODOOOOOO.

Vi(x,y) = (%(f&y)» %(%y))

OO0 ANd00ODDOo0oooooooooooooo.
» 00O SH000,0000000x0y00000O0O.
1. 00 f(z,y) =2y 0 g(z,y)=xz+y000000.

2. 000 Vf(z,y)=AVg(zr,y) DODOOO g(z,y)=500000.

» 0000 +00000
flx,y) =y gz, y) =z +y
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» OO
Y 1
Vi(y = = Vg (z,y)= 1
0 0
» 00 + 0
y=A
=\

z+y=5,0": [x:%,y:g,)\:g}
gooooobooobbooobboooobooboooooboooo.

» OO
e¥ + ye®
V+2y)=1] 2 V (ye* +ze¥) = | e® + ze¥
0 0

» 00 + 000
1=X(ye” +¢Y)
2=A(e" +xeY)
ye¥ +xe¥ =5

z € (0,10)

y € (0,10)

A€ (=5,5)
0000 f(z,y)=2+2y 000 g(z,y)=ye*+xzeY 0O000,0000000.

, 0 : [x=1.6665,y = 0.45056, A = 0.25290]

g (1.6665,0.45056) = 5.0001
f(1.6665,0.45056) = 2. 5676

0000 g(e,y)=5000000 f(z,y) 000, (1.6665,0.45056) DOOOD0.

782 2000000000O

0,-02000000000. 200 (e,b) 0000 200000000000000000
oo.

Ts (z,y) =z (a,b) + Dyz(a,b) (x — a) + Dyz (a,b) (y — b)
n %sz (a,0) (& — ) + Dy (a,b) (¢ — a) (y — b)

1
+ §Dyyz (a,b) (y — b)2

» 00O 200 (e,b) 00D0DOODCOOODODO
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1.0 (z,y) DOODOODDOOODOOOO,O %z(z,y),sz(LyL%z(m,y)7nyz(x7y)
ooooooooooooa.

2.0 (a,b)DDDDDDDDDDDDDDDDDDDDDDD,DDDDD r=a,y=>00
ooooo.

gooooooooo.

» 00O
o (.2 _
(5 (@ y)]z:l,y:2_4
oo Z:mﬂﬂ (0,00 0000 20000000000000DOOOOODOO.OODO

00 z(z,y), 00000,002000000000000000

» 0000 4+00000

Z(%y):m

» g
2(0,0) =1 Doz (2,Y)]p—0,y=0 = 0
[Dyz (2, 9)] g, y—0 = O [Daoz (@,9)] 0,40 = —2
[Dyyz (z, y)]z=07y=0 =0 [Dyyz (z, y)]z=o,y=o =2

20000000000
Ty (z,y) =1—2% —y°

00000. 00000008000 -05<2z<05000 -05<y<0,000 75,000 750
000000000000 000. 000000000 2000000000000 200 (0,0)
gobooooooooooobooooobooooon.

> 3D1DDDD + oooad

1+ a2+ 92
01-22—¢? 0000000000000
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783 0O0O0O

20000000000000000,00 w(z,y) DOODOOD. OOO0,000000 (du,
dx,dy) 00 O00O0O0O00O0OO0. 000000000 ODOOOO0OODODO.

7] 0
du = au(x, y) dx +87yu(x’ y)dy

jJooooooooooooOooooo.

» 0000 +00000

u(z,y) = z%y?
» 000 du, dx,dy 000OD

1. 00 +0000000.
2.00000000000000DO0O0 OKOUOODOOOoDOOODOO.

» 00O
du = a%u(z, y) dx +6%u(z, y) dy = 322y? dx +223y dy

784 0O0O0OO

000000000D000000000. 00 a<b, f(z)<g(z)0000000 z € [a,b] O
0000,000 00 z€[a,b 0 k(z,y) >0000 y€ [f(x),g(x)) 000,0000000

goooooo.
b rg(x)
/ / k(z,y)dydx
a Jf(z)

oobooooboooooooooo.

Example 26 00 z=1+2y 000000,30000 (1,1), (4,1), (3,2) 00000000
000000000000000000000.

1.30000000000000000000.
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0.57

2.00000000000. y=3z+3

y=95—2x
y=1
3. 00 «c00000000.000 yOOooo. r=2y—1

rT=5—y
4. 000000000, 00000.

// (1+zy) dzdy—§
2 8

goboooboboooboooooooooog.

» 00, [i¢ k(z.y)dydz DODOOOOOODDOD.

1.00 (z,f(x)(1—5)+g(x)s,k(z, f(x)(1—5s)+g(z)s)) 00O0DOODODODO.

2. 00000000,0000000e¢<z<b,0<s<100000DO.

3.0000000000000000000000.  (2,f(2), sk f (),
(2,9 (), sk (x,9 (2))), (a,y, sk (a,y)), (b,y, sk (b,y))

4. 00000000,40000000000000 f(a)<y<g(a),0<s<1,00,5
0000000000000 f()<y<g(),0<s<1000000.

0000,00 f [, (+ay)dzdy 00000000 2,4-00000000000. 000
00 200000000000000.

» 3DO0O000 +0000(00:0<s<1,1<z<4,1<y<2)

(=9 A=)+ 2y—1)sy,1+y(B-y) (1-5+Q2y—1)s))

2y —Ly,s(1+y(2y—1)))

G-vys1+y(6-y)

(2,1 (1+%))
4DDDDDDDDDDDDD1§x§4,0§5§1DDDD,IZIIZIEIEIEIEIEIEIEIEI.



282 O70 00O

\
\
N
\

ooooooooooooo.

» 00,0000
1 rzx
//x2cosydyda: =cosl+2sinl —2 =0.22324
o Jo

3 rz/3 )
/ / e” dydx = %69 -
o Jo

2000 300000000000000000.00000000000000000A0.

= 1350.3

o=

Example 27 2000000

1
/ / Va3 + ldxdy
0 /vy

ooooooooobo. 0ooo,000000000CO0000O0O0,00000000O0O0000
oooooo.

057

000000000 y=2%20,000 y=000000000.000,000000000,

1 z?
/ / Va3 +1ldydz
0o Jo

ooobooo.oooooboooboobooobo0oboo0obooOooo. bo,0b0b00obO0b0O0Oon
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gooo.

w2
/ Va3 +1dy = 2223 + 1
0

oooooooog fol,/(x3+1)x2dxDDDDDDDDDDDDDDDDDDDDDDDDD.
000 «?=2+10000.00000000000000000000000.

= 0.4063171388

20000 30000000DO0O0O00,OD0D0D0ODODU0OO0OOODODODOODOODbOODbDOn
0.1000000000000,0000000D00DO00ODOO0DD0DDODUODODODDOODOO. OO
0,2000 [ff(z,y)dedy00000 p(x)+v(y),3000 [[ff(z,y,2)dvdydz000
0 ¢(2,y)+¢(y,2) +A(z,2) 0000 “0000070000000000.

» 200003000C0C0COCOOO

00 +000000000,000 IZIIZI[IDDDDD.
.2000030000000000,0K00000000000.

.oo0oooooo.

.0000000000000,000000000000.

.200000000 ¢(z)+4¢(y),300000000 ¢(z,y)+% (y,2) +A(z,2) 000
0000000D00DOooO.

S N

» O0O00O000O0OOOOO,0000000000
[fwydedy = 32%%+ ¢ () + 4 (y)
J[ zsinzcosydrdy = (sinz — zcosz)siny+ ¢ (z) + 9 (y)

[ff xy?zdadydz = 52%y°2% + o (2,y) + 9 (y,2) + A (2, 2)

79 0OO0OO

1. 00000000000 £ (%) =87 000000000. 000000000000
000000000000000.
2.00 f(z)=2+10000000000000000000000. 2=050000.

3.000000200000000000000000.

f(@) = z(z—1)(z - 3)(z -0



284

O70 00O

7

©

10

11.

12.

13.

.00 0<k<l1lOO0ODOOOOO
/2
E:/ V1= ksin? tdt
0

00000000000000.000,00000000000 E0OOO,000000
ooooo.

0=¢y*0000000000000000.000,20 900000000000
ooooo.
.0000000000000000000000,0000000000000000. 0
000000 o(r)=a(R2—r?) 00000, 000,RO000000,r000000
oooooon.
000D0000000000000000000.000,000000000000, 0
000000 4 0000000000000,

16
00000000000 meUOOOODOO

2\ "1/2
m = mg 1—6—2

goooobo. cO0b0OO0OO0OO0.00000DDOOO0ODOODOODDODOOODOOOOOODOO
ooboooobooo.
.0 Ichosbxdl’DDDD,DDDDDDDDDDDD.

T 1l+4sinz

D/ ﬁdeDDDDDDDD.
—n(x — cosx)

- 0 limy_o+ [y sin(z'*")dz 000000000,

0000000000000 [@b) 0 fOOOOOODOO,

a. g 000 z€a,b] 0 glz)= [ f(H)dt 00O0D00O, ¢'(x) = f(x) 00D,

b. FO 0000000000 [ f(z)dz=F(b) - F(e) 00000,

30000 f(z) =% f(x) =ze®, f(z) =sin’zcosz 000000000000000

gboboobooooooo.

200000 ¢>b0000000000000000000DOOO0OOOODDOO.

a=a000b=0b00,a,00,000000 apy1 0@, 0 b, 00000000,

bpir O a, O b, 0000000000,

a b
Ap41 = % ooo bpi1 = v anby

0000000000, ap > angt > bpyr > b, 000, {a,} 000 {b,} 00000
lim, o0 @y = lim, oo b, 0,00000000000000.

000,00 20 10000000000000000. 00000 500000.

00 [0,1] 0000 y0OOOOOOOOODO00,2000000000000000
oo.
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710 DOOOOOO

1. 000oooooo.

d g . (x+h)°—ab

@ ) = Jim, h
~ Jim 8z7Th + 2825h2 + - - + 2822hS + 8zh” + R
- h—0 h

= lim (827 + 282h + - - - + 282°h° + 8zh® + h7)
= 8z

2.00 g0 g(z) =« — f(z)/f/(+) 0000,00000000000000000000

oo.
0.5
—0.75
0.29167
—1.5684
—0.4654
0.84164

000000000000000000000. 00000,00 f00000000. 0
00,00000000000000000000000000.

3.0y f'(a)=m, f/() =m, 9= — », 0DDOD a,b,m 00000, 3x1000 3
0000000, 00000000000000000.

a=2_tyap=2_ Lo g
3732
5 1 1 5
a=3—3V2b= VA + o m=-8
1 5 5 1
a_i\/21+§,b—§_* 2L,m= -8
1 5 5
a= Va4 3,b= V2 +m=-8

5 5
{a—i,b—?m——B]

00 e#b000000,3000000000.00020000e0 5000000
000. 0000000 e<b00,00 [a=3—-34v20,b=3v21+3,m=-8] 00
000.000000000

0= (3-1)(3-1) (-4-1m)(5-o3)

= —21 +4V21
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oo

y = f(a) +m(z —a)
721+4\/27—8(x72+%\/§)

= —-1—-8z

20000 z(z—1)(x—3)(x—6)0 —1-8: 000000000000000. OO
00 -1<z<650000.00000000000000000.

y

50T

257

=257

-50T

40000000 VI-ksin®t= 14 (—3k) 2+ (3k— k) ¢'+0(t°) 00000, OO
0 FOD0O0D

/2
Ex~ [L+ (—3k) % + (§k — §k%) ] dt
0
Lo Loy Lo Lo
LU T <6k Sk)

ODO0D0O000. k=100,0000 1.00450,00000
/2
/ V1—sin?tdt =1
0

00 k=000,0000 ir, 00000

500000000000 22" gppo00. 001<2<100 22000000
00. 000 £ (R2)=000000000000. 100 e0000000D 20,

24 =42pQ0000000.
6. 0000D000000DDOOOO0.

" 1
/ a(R* — r?)2nrdr = gom'R4
0

000 ROODOOOOO,R*00O0O0COOOO %DDDDD.
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7. 0000000

10.

v\ 2 L o, 3 4 5
m0<1—c—2> :mo—i—@vmo—k@vmo—ﬁ—O(v)

000 2 0000000000000

+1m0 2
msa my+ -—5v
2 2

ooo,0000000000 2000000000.

.go0,000,0000000O000O0O0,0D0C00,0000D0000DO0O000O0DOO0O0O.

S
26% + 21n*2
(v + In? 2)71 (bsinbz + cos bz In2) (2°F1)

/23” cos brdx = b(sinbz) 2" + (cosba In2) 21)

1

2

oz bsinbz + cosbrIn?2
b2 +In?2

/7r 1+sinz

——dx

—n (x —cosx)

00000000. 0000 z—cosz=00 —7 0 #0000 (=0.73909) 00000
gd.dobobooobooooo,

739 :
1
/ LIdem — 7018.2
-z (x—cosz

T 1 :
/ I — 5201.4
7392 (T — cosx)

oo

OOo0o0ooooooo 100000.0 coszx=20000 =0.739085133200000.
ooboooobooooooon.

dr = 116400. 4055

/0.73908 1+sinz
2

-7 (x —cosx)

us 1 M
t/‘ I 122772 6822
0.73909 (z — cos )

gobO,b0o000boocoooocooobocooobooboooon.
gobooooo

o0
lim sin(z!th) de =1
h—0* Jg

0000000000000.0000,00 f(h) = [, sin(z'*")dz 0 h>00000
oooo

y
9(y) :/ sinzdr =1 — cosy
0

ooooo0O0O 200000000.000,0000 100.
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11. 30000 f(z) =2°, f(z) = xe®, f(z) =sin’zcosz 00000 (a) 0 (b) J0DDOD

oooooo.

() 00 ¢gO000 z € [a,b] O g(z):f;f(t)dtIZIIZIIZI,g’(x):f(w).
(b) FOOO 00000000 [’ f(z)dz = F(b) — F(a).
flx)=2000,

x
g(z) = / t3dt = L2t — 1ot
a

ooo

fO0000D000

coooooao,

oooooooooo

ogao

g (z) = — (ze” — e — ae® + e%) = xe”

fOOOOooO
F(m):/xezdac:xez—ez—l—C’

00000 CooOoo.oo00
: =b b_ b
F(b) — F(z) = [ze” — " + Ci_, = be” — e’ — ae” + ¢°
gooooooog.
b
/xewdx:beb—eb—ae“—ke“
a
000 f(z) =sin’zcosz 00
e 1 1 1 1
g(z) = /a sin? t cos tdt = 1 sinz — Zsina + 5 sin 3a — Esin?)x

oo
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Xr) = — — Sy — —Ssina — SIN o — —— SIN O
g dz \ 4 1 12 12

1 L
—4COS$ 4C‘OS$

oo f(x)DDDDDDDDDDDDDDDD,SierCOSﬁDDDD,DD+DDDDD
ooooooooooooo.

sin? zcosz = } cos T 1 cos 3z
4 4
fO0O0O00O0O

1 1
F(x) = /sin2xcosxd:v = Zsin:r — Esin3x+ c

00000 CcouooOo.ooo

1. T

F(b) — F(z) = Zsmxfﬁsm?)x
1 1 1. 1

Zsinb—Zsina—i-ﬁsiniia—ﬁsin?)b

ooo,

/b'2 doe = sinb— T sina + - sin3a — - sin3b
1IN~ rcosxraxr = — SInob — — Ssin — SIn — — Sln
0 4° g SaT e g

12. 00000000000 nO0000 @, 0%, 00000000. 000,2000000

gobodoobo,bocooooooooobooooboon.
241 3

ca =" =§:1.5DDD by =v2x1=+2=1.41421
3
3+V2
o ay=2 2\[:§+%\/§:1.45711555 by =1/3V2=1.45648
342 \/37
+/35V2 3 1 1
0o az=—> 5 2 :§+1\/§+1\/6<‘/§:1.45679

DDDby=¢@+%J®\%V§:L%6m
13.0000000000000000000. 20 y00OOOOOO0OOO
Jy Jole—yldydz =1 0000000. 00DOODOOO0O00OOO.

1,1 1 1,1
//|m—y|dyd;v://|:L’—y|dydx+//|;vfy\dydw
0o Jo 0o Jo 0 Ja
x 1 1
://(x—y)dydx—O—//(y—x)dydm
o Jo 0 Ja
1

1
+ _

|~
| =

3
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goobooooooo,oobooboobooo,bo,0ob0,b0b0o0boo0oooOoobboOooobo. OO
ooboooobooooboobooobooboooooboooobobooooboooobobooooboooooboooon.

8.1 OODOO

oooooooooooooooooobocO0o. mOO0O0O0 nOO0OO0O000O000 mxn OO0
gooo. 0000000000000 OUOoOOOOO0. o0, mx1000 1xnOOOOoO0ad
gooooooo.ooooooooobooooboobooobooo.
gooooooo,bb00,00b000000b00000CODODOOOOOODO. DOOOo
goboboooobooooooooboooooobobooooboboooboOooooo.ooooooooa
00 QROODOOODOUODOOOOOOODOOOOOOOO.
gooooooooboooboooboooo. boo,0000b000DbOO00O0DO0ODbO0O0DbO
go.0o00o00o0ooooooo,00bo0oboobooooooOoobobo,0b0boo0ooO00b0bO0oDbo
gooooooooooo.

» 0000 +00000

-85 —55 —37
A= | =35 97 50
79 56 49
» 00O
Az =50
As g =49

00ooooooooooooooooooooooooooon.

811 OOODOO

goboooobooooooooooooooboOoOoobooboOoobooOooooObo.ooobooooobooo
gbooboooooodobdobooobo. booobobobooboooboboooooboO0obOobo
gob.ooobo,0obobooooboooooo,boboboooobooo,boooboo. booo,
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080 00000

uooboboooooooooooobooobo,b0b0obb0oboobobo0oo. cobbooboboooo
odooooooooooooooOoooooooooooOoOoOo,b0b00o0o0oOoOoOoOo00oo
o.o0obooooooobooboooooooooooboobo0. oooO, 000000000
ooo,b0o000000000000000,00D000DDOODDOOODOO.
oobooooooooooboooboooobooo,bboobbo0obbob0ooo0oobD. oboboooo
tboboooooboooboooooboooboOo,b0obO0obO0bO0ObO0ObOObOObO0ObOOOOoOOOOnn
og.

» OO00O0OO0OO0OO0OOOO0ODOOOODOOOO

1. 0000000000 00,sarT 000000000 OOOOCO0.

2.0000 DDD [DIIDDDDDDDD.

ooo

1. 0000000000, 0000000000.

2.00 +0000O0C0OODO,000 @DDDDDDDD.DDDDDDDDDDDDD
goboooboboooobooog.
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oobooooobooboooobooooon.
d2 dw

dz2 +z T (z2+v2)w:0

y 200

50 L
L
0

0 1 2 3 4

0 2 4 6 8

’ K, (2),v=0,1,2,3,4
1, (2)7 V= 07 1a27374

oboooobooobooooooboooobooooo.




390 0100 00000

BesselJ, BesselY, Bessell, BesselK 000 0000000000000 000O0O0. I, Jy, Ky, Yy
goooOoOoO0oOoO0oO0OO00O0OO0O0OO0O0O0,0000o0000o0O0U0o0o0O0oooOoOoOoOD. OOoOg,
00000 (00DDb0O0)0000000 (DODODOoDoO0ooOD)0D00OooDoooo.

» J00000D0DOOO0O0ODOOO0ODODOOOO

1. DDDDDDDD,DDDDDDDDDDDDDDDDD.

2. 000000000000 Bessell, BesselK, BesselJ, BesselY 000000000000
goobooobooooooo.

3. 0KOoooooooooo.

4. 0000000000OO.

5. 00poO0poooooooon.

» O00O0O0O0OO0OOO0DOOOOOOOOOL,J,K,Y OoOooo

1. 0000000000000 00000,00000000A0.
2.00000000000,LJ,K,YOOOOOOOOoOoOOoooooooooooo.
3. OKOooooooouooo.

4. 000000000,000000000000A0.

» 0O0OO00OOOOOOOOOOOOIL, J,K,YOoOOoOOooo

1. 000000000000000,00000000A0.

2.000000000000O0,0000000D000O0,LJ,K,YOOOOOOOOOO
gobooooooooo.

3. 0KoOoooooooooo.

4. 000000000,00000000000O00.

goobooo,0o0ooboooooooboooobooboboo,0oobo0oobooooobooooDo.
oopooooooooooo,oo000oooo0oooo 1, J,, K, Y, 0,000000000
ogoooooo.
ocoooooooooooooo,b0000000b0b0b00,D0OoOoOOOOODOOO.

» 00O
Ioy3; (3.5 —5i) = —12.996 — 2.311 64

Jy(6+1)=Jy (64+1)  Jp(6.0+17) = —0.37649 — 0.21941i
» 04000
Ko13; (3 —5i)=7.3755 x 1073 — 4.7928 x 10~3;
Obo0000000,0000000000000.
» 00O
Jija (x) = f%sinx Yg/g(x):*% (sinz + I cosz)
Iz () = _\/Eff/i ((sinh) (& + 13) — (coshz) (13 + 1))




10.4

oooad

391
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00oO0o0o0o0O

000000000000000. 0000 2=[z1,2,...,2,] 000,G(z,n) 0000000
oooooo.

» 0000 +00000
G(z,n) =} H;’Lzl Zi
s =13,56,14, 2] t=1[5.19,7.3,2.77, —3.67, —8]
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G (u,3) = /504 = 7.958 1 G (v,4) = V6552 = 8.996 9
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000000000.00 000000000 G(1-e) 0000000000, 000000
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00O I (t)=f e ®2''dz0000000. 000000000. 000000000000
oo.

F(1)=1000 D(t+1)=tT(t)

0000 k0000,00000000000000COO.
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00 TInv(p;v) 00000 pO00000O00O0OO 20000000.00000000O0ODO.
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0.000,00000¢=30000000000000000.
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000000 ChiSquareDist(a;p) 00000 ChiSquareDen(a; ) OOO0O00O00O0O0O0. O
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)
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00 0000,n0mO0000000OCO.FOOO20000000000000000O0
00o00O00o0ooo0o0oD. 0ooDboooboooooooono.

00000 Flnv(p;n,m) 0000,p 0000000000 FDist(a;n,m)0 2 000000
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0000 FOOODODO FOOOODOOOOOODOOOODOODOOO.D0ODO,000 (3,5)
0FOOD 4400000000 Flnv(0.044;3,5)=0.100. 000000 (2,5)0 FOOO
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000000 FDist(z;n,m) 00000 FDen(z;n,m) 0000000000. 000 (n,m)=
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ExponentialDist (0.75941; 0.58) = 0.73000
ExponentialDen (0.75941; 0.58) = 0.465 52

0000 ExponentialDist (z; ) 000 00O ExponentialDen(z; ) 0000000000 0OO.
ooooooogg pw=1,3,5 000 —2<e<L250000.
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gooooooogoo

1 \«
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l-«a

uobobodd o000 00000000000, 00000O0O0COODOOO.

» 00
Weibulllnv (0.73;0.5,0.3) = 0.51431
WeibullDist (0.51431;0.5,0.3) = 0.73
00000000 WeibullDist (x;a,b) 00000 WeibullDen(z;a,b) DO0ODO0D0O0D0O0O.
000000000 (a,b) = (0.5,1),(1,1), (3,0.5),(3,1) 000 0<z<30000.
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z>00000,000000000000000000.
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0J000000o0oo00oooooooooon. 0ooooooog eb 0,000 ab? 00. 000

pooobooooono
1 “
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00000000 GammaDist (z;a¢,0) 0000000 GammaDen(z;a¢,b) 000000000
0.000000000 (a,b) =(1,0.5),(1,1),(2,1) 000 0<2z<40000.
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1222 00000 m

O0,abmodm=10000,b0 ¢« 0 mOOOOOO0DO0ODO0OO0O. 000 ODOOODOODOO
00 a'modm 0000.0000000,00000 mO00, 1/amodm 000 %modm
goboocoobooo.
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0120 000000

>

>

>

>

>

oo

5 1mod7 =3 imod7=3 1/5mod7 =3
000000000000 000o00ooO00Uo. 00oo,5-3med7=10000000.

oo

2371 mod 257 = 190 imod6 =5

30000 ab~'modm, a/bmodm, $ modm 0,000 a(b~' modm)modm 0000000
00o00o0o0.000 60000 mDOODOODODODOO,00000 «000,00000 mOO
oog.

oo
3/23 mod 257 = 56 2mod 6 =4

a'modm 0 ¢« 0 mOO000000000,000,ged(e,m)=1000000000. 00
0,00006000,1050000000000.000000000000000000,
0000000000. 0000 mO0000,00 «000000 mO0000.000,1
00 amodm 00 amodm 00000000000,

1223 ODOOOOCOOOmOOO

Oar=0b(modm) 0000000000000 a'modm 0000 z=b/amodm 0000.
000 172 =23 (mod127) 00 =91 00000000000D0O0O.

oo
23/17mod 127 = 91
L

od
17-91 mod 127 = 23
000 910000 172 =23 (mod127) 000000 D0ODO0ODOOOO. DODODODOOODO
91+ 127 0000DDO0O0. 000 nD0OD0D0O0O0O0O0OD. O00,2=91 (mod127)0 n OO
oooo0 z=91+12mO0O0OD0ODODODODODOOOOOOO.

1224 0OO0O0OOODOO

O ar=b(modm) 000000000 z=c(modm)0000000000C00O0DOOOODO.
gooooooooobooooobooboooobbooobobooo.

Example 61 0000 200000000000000.

z =45 (mod 237)
z =19 (mod 419)

0000, ged(237,419)=10000,2370 4190000000000000000. OO0
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0000 x=45+4+237k00000. OO0 kODOOOO0OO. DOOO0O 200000000
oo.
45+ 237k = 19 + 419r

rO0000000.000,00000000 237k=19-45mod419 0000. 0000
k = (19 — 45)/237mod 419 = 60

ooooo,
@ =45 + 237 - 60 = 14265

14265 mod 237 =45 000 14265mod419=1900000000000.
goo,000000

o = 14265 + 237 - 4195 = 14265 (mod 99303)
000 2000000,00100000000000000000.
x = 14265 (mod 99303)
0000,m0 n00000000,20000

z =a (modm)

z =0b (modn)

ooooooooo.

z=a+m[(b—a)/mmodn]

go,000000

z=a+m[(b—a)/mmodn]+ rmn

oobr-roo0oooooooo.

1225 0OO0O0OOOO

oooooooooooo,2000000000000000000O0O0O0O0O0CODOO0O0OO
gooo.oooooooboooo,0bbo0oobbooooo,000o0O0000,00000D0O0
goooooooao.

Example 62 0000 300000000000000.

x =45 (mod 237)
x =19 (mod 419)
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0120 000000

0000, ged(237-419,523)= 1. 000,00000 1000000000O. 00020000
00 z=14265 (mod99303) 0O O00DOD0OO0OODODOOODOODOOODOOOODO. DO0O,000
ogoooooo.

z = 14265 (mod 99303)
x =57 (mod 523)

0000000000 k00000000, 14265+99303k=57+523r D0OO0O0O. OODO,
k = (57 — 14265) /99303 mod 523 = 134 0O = = 14265 + 99303 - 134 = 13320867 O OO O
0.3000000000000010000000000000O.

x = 13320867 (mod 51935469)

1226 OO0ODOODODOO

gooooobooobooooo,obooboboobooooooobooboooooooo. ooo
ooooooooooooooooooooooooooooooooo, 0000000000
goboboooooooobo. oo,00o000b0o0o0obooooo.

(997,999, 1000, 1001, 1003, 1007, 1009)

obooooboooooboooo,oobo0ooobobocoooooooooobooooon.

» 0000
997 ] [ 997 T
999 3337
1000 2353
1001 | = | 7x11x13
1003 17 x 59
1007 19 x 53
1009 1009

2000 23890864094 0 1883289456 000D DO00. 000000000000,
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[ 23890864094 mod 997 ] 350
23890864094 mod 999 872
23890864094 mod 1000 94
23890864094 «—— | 23890864094mod 1001 | = | 97
23890864094 mod 1003 879
23890864094 mod 1007 564
| 23890864094 mod 1009 | | 218 |
[ 1883289456 mod 997 ] [ 324 7
1883289456 mod 999 630
1883289456 mod 1000 456
1883289456 «— | 1883289456 mod 1001 | = | 48
1883289456 mod 1003 488
1883289456 mod 1007 70
| 1883289456 mod 1009 | | 37 |

000, 0 23890864094 - 1883289456 0O OO OO OOO

[ 350 -324mod 997 ] 739 ]
872 - 630mod 999 909
94 - 456 mod 1000 864

97 -48mod 1001 | = | 652
879 - 488 mod 1003 671
564 - 70 mod 1007 207

| 218-37mod 1009 | | 1003 |

0O 23890864094 - 1883289456 D OO OO OODO.

x =739 (mod 997)
2 = 909 (mod 999)

2 = 864 (mod 1000)
z = 652 (mod 1001)
z =671 (mod 1003)
z = 207 (mod 1007)
2 = 1003 (mod 1009)

1227 OD0OOO mOOO

» U000 nOO0OO0OO0D0OOOO0ODOO

e ad"modm 0000000 DODOOOODO.

Example 63 O a = 2789596378267275, n = 3848590389047349, m = 2838490563537459 O
O0000.e¢"modm O0,000000000000.

a” modm = 2622018141 09828



438 0120 000000

000000000000,p00000,0<a<pO000,
a® 'modp =1
oo 1ooooooooo,0o0ooooooo.

» OO
21008 110d 1009 = 1

1228 OO0O00O0OOOOOO

gooooooooboboboboooobooDooooo,0bobob0obOobOobobobo o
000000D0O0. 00000000000, (D00 MuPADOOODOOOODOOOODO
000 114000000000000.)

0000, MuPAD 00O, nextprime(x), O p(x) 00O Scientific WorkPlace (Notebook)
Name 0O0O0O0O0O0OO00OO0ODOO.000CO,000000 zc0000OoOo,000o0OC0OO
ooo.

» 000000000 OOp(x)OODOO

. 000000000000 MuPADOODOOOOODODODOO.

. MuPAD OO0 nextprime(x) 000000,

. Scientific WorkPlace(Notebook) OO p(z) D0OODODO.

. MuPADOOODOOOOOOOODOOOOOODOODOODOOOO.
.OKOOoooooooooo.

T = W N =

oooooboooooooooooooooa.

» 00O

p(5) =5 p(500) = 503 p(8298) = 8311
p (273849728952758923) = 273 849 728 952 758 923

Example 64 Rivest-Shamir-Adleman (RSA) 000000000000 0O0OO0O0OOOOO,
ooooooboooooooooooooobo.oobboooboo,

q = p(20934834573) = 20934834647

ooo
r = p(2593843747347) = 2593843747457

00,00000000¢=~101°0 r~10 0000000. 000,
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n=qr
= 20934834647 - 2593843747457
= 5430168995316 71217 42679

oobo0o <nUO 000000000

pn)=(¢g—-1)(r—1)
= 20934834646 - 2593843747456
= 54301689 95055 23431 60576

00 z=29384737849576728375 OO0 OO0 O0O0O0O0O0ODOOO. O0O0O0O0O0OOODOOOOOO
0o0o0000. 00 n0000000O0000O00O0OOO. 000000000, 0000 EO
p(n)000000DOO0OO,EF=10090000. 000000,

y = x¥ modn = 20636340188476258131729

ooo
D = 1009"" mod (n) = 4251569381658706748945

gobooooooboooood

z = yP mod n = 29384737849576728375

123 00000000 m

oobooooooooooooooooooooog.

1231 DOODOOOO m

00 AODDOUOO0O mUOO0O0O0O0OO0OO0O. 0 Amodm O00O0,000000000000.

» OO
5 2 2
mod 3 =
9 4 0 1
-1

3 7 5 9 9 3

5 4 8 mod 11 = 2 5 1

2 0 5 3 3 10

3 7 5 9 9 3 1 0 0
5 4 8 2 5 1 mod 1l = 01 0
2 0 5 3 3 10 0 0 1
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0120 000000

Example 65 0000 (7,4) 0000 4000000000000 (0OD0OOO0O0OOOOOO
0)00,7000000000000.00

1110 0 0 O
1001100
H_0101010
11010 01

gbooooboooooooooo. oboob0obdm=1(1 0 1 1}|:IDI:ID,I:IDI:I
gobobooooooooooooog.

c=mH mod 2
1110000
1001 1 00

=[1 01 1] 7 g1 01 o moed2
1101001

=[0 1100 1 1]

ooooooooo 3,5,6,700000000.000,000 300000000000000
goboooooo.oopooooooboooo0ooobooooO0o. 0b00o0oobObOoOoDOOooobo
o,0000000o0000o0. 000

0 001111

P=|01100 11| 000000000000000.00000000,00
1010101
oo
000111 1]"
cPmod2=[0 1 1 0 0 1 1]{0 1 10 0 1 1 | mod2
1010101

=[0 0 0]

goooOoOoOoOoOoOoOoOOOO0,00D000000 mMOOOOOOOO 3,5,6,7O00000d
gooo.

DDDDDDDDDDDDDDD,C’=[O 01 0 01 I}DDDDDDDD,DDDD
020000

0 011 11
/Pmod2=[0 0 1 0 0 1 1]|0 1 1 0 0 1 1| mod2
1 10101

=[0 1 0]

00000.000,20000000000000000000000. 0000000000
[0 11001 1]DD.3,5,6,7DDDDDDDDDD 10 1 1]IZIIZIIZIIZIIZI.
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Example 66 20 2000000000000000000O.

[y1:|:|:a11 012}[$1}m0d26
Y2 a1 @G22 Z2
god,; 0O0000DO0DOOO,y, U0ODOOOODDOOOOD. ODO,00Db000O0DOO

2 7 11

here’ 000000000000 O0000)0000000000 [E,H] 000000000,
000,A4<0,B—1,C<2,...,Z<25000000.

0000000000000,20 200000000 200000000000000000

goooooo.oono,
-1
5 8 25 16
{2 7] mod26—{4 3]

5 8 4 4
DD.DDD,[ ]{ }mod26:[7} 0000o0oOoo [E, L) (D000 “Elroy was

ooo

E R Y A H R

E
oooooooooooo.oooooobooboboood O
|:L:| [L o w S E FE

goboo,00boo0oooobooooobooog.

4 3 11 14 22 18 4 4

25 16 4 17 24 0 7 17
23 6 6 2 14 2

]mod%:{lﬁ 25 16 2 5 21}

1232 00000000 m
0000000 m. 00000000 med 000000000000000000.
» OO

2+ 924 — 23 + Tz — 2mod 5 = 2% + 42t +42° + 22 + 3
o0 p0OO0O00,0000 pOobOobObO GFp[x]EIEI[IDD.

» 000 a(z) 0 b(z) 0 GF,[z] 00000000

1. 0 a(z)b(z) DDDODOOO.
2.000000p0O00O0ODOOO.

O 42 +52+30 62*+2°+30 GF[z]00000000000,00000000.

» OO
(42° + 53 + 3) (62 + 2 + 3) = 242° + 42® + 422° + 232 + 323 + 150+ 9
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» OO
2429 + 428 4 4225 + 232* + 323 + 152 + 9mod 7 = 32° + 42® + 224 + 323 +x + 2
GF[z) 0000 42° +52+30 62* + 23 +3 000000000

» OO
(4x5+5x+3)+(6x4+x3+3)m0d7= 425 + 62* + 22 + 52+ 6

» GF,[z]0000000 (z) 0000000

e 0a(x)ymodp 0000DOODO.

GF,[z]00000 «%+20000000000,00000000.

» 0000
216 + xmod 2
zx(x+1)(m+m2+1) (x+x4+1) (x3+x4+1) (:E+:132+:133+x4+1)
Oz%+20000000000001,2,4000000000000. 0 2242+10 GF[z]
000000000000000000.

124 O0O0OOOO0ODOODOO

200000 f(z)0 g(z) 0000 ¢(¢) 0000000000D00000, f(z)—g(z) O g(x)
000000,0000000000000.

f(z) = g(x) (modq(x))
000
g(z) mod g(z) = h(x)
000, k(z) 0,00 ¢() 000000 g(x) 0000000000000,

» OO
x4+x+1mod(a¢2+4x+5):—23:1:—54
gooooooooooooon.

» 000 400

4 1 —23x — 54
= +x+ S P 3z — 5

2?2 +4x+5 2?2 +4x+5
000000 2*+z+1mod (2® +42+45) =—23z—-5400000.

1241 ODOOOOQOOOO

200000 ple) 0 ¢(z) 0000000 plx) 0 ¢(z) 000000, 00000000000
d(z) 0DO.



124 00000000000
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»

>

>

00 p(z) = 1827925 4+36x*+42% — 1622 +192+12 0 ¢(z) = 152°—92* + 1123 + 1722~ 102 +8
000000.00000000000000 ged(p(z),q(z)) 000000.

oo
ged (p(z),q(z)) =323 + v + 4
03z°+24+40000000000000000000000.

ooob 4+ 00
1827 — 92° + 362" — 5a® — 162 + 162, . 5 o4
; . 3z33+z+42
15z° — 9z* + 11z° 4+ 17x _10x+8:5x2—3x+2
33+ +4

000, p(z) = (62* — 52 + 4z) (32° + 2 +4) 000 ¢(z) = (52% — 3z +2) (32° + x +4).

1242 0ODOO0O0OOOOO

00, f(z) = (z—a)fg(x) 00000000,000 f(z) 00 «0000 Kk0000O0OOOO
00.000,9(e)#00000.000k>1000, f'(z) =k(z—a)*Lg(z)+(z—a)*g (z) =
(x—a)" Y kg(z) + (z—a)g'(z)) 00D DO, ged(f(2), f(x)) = (x—a)h(z) £100000.
0000000000, 00000000000000. 0000, ged(f(z),f'(z)) 00000
f(z)DDODOODOOOO0. 0000000, f(z)00000000000000C000.
oo

f(z) = 55372° — 34804z + 602292° — 2926722 + 19888z + 54692

g(x) = 55372° — 34797z + 6020723 — 292602 + 19873z + 54670

gooooooooooooooo.oooo s1ooooooooOooooooooon.

80000 80000

60000

40000

20000

oooooooooooooo.

od

60000

40000

2Q00qQ




444 0120 000000

ged(f(z), f/(x)) = 791z — 2486 = 791 (xf%) ged(g(z), ¢'(z)) =
D00 z=2486/791 =22/70 f(zx) 00000,0000 200. 00, g(z
0000D0.0 f(z)=00 g(z)=00000,000000000000.

7
yooooooo

» 00O

assume (real) = R

» 00 +0O
1
fl2)=0,0: 2, ¢/3:V31V/108 - 1 —
3¢/ 105 V3LV108 —

1
3/ 1 1
3¢/ /311108 — 4

gla)=0,0: 2,35 o/ 1 /BT /158 L~

» UO 4+ 000

flz)=0,0: {[z =0.34116 — 1.161 5i] , [z = 0.341 16 + 1. 161 5] ,
[z = —0.68233], [z = 3.1429]}

g(z) =0, 0: {[x =0.34116 + 1.161 5], [z = 0.34116 — 1.161 5] ,
[ = —0.68233], [z = 3.1416], [z = 3.1429]}

Note 000000000000 O0O00O0O0O,00000000000000DOOOOOOO
ug.ooooo,0ooooooo—-0O000bob0obooboooboOoboo—0ooooo
goboooooooooooo.

oooz2000000000CO0OOO,0DO0O0DO0OO0OODODODODOODODOODODOO.

» U000 4+ 0000

3.1429 3.1429
3.1429 3.1416
flx),0000: —0.68233 g(x),0000: —0.682 33
0.34116 4+ 1.161 57 0.34116 —1.161 5¢
0.34116 — 1.161 5¢ 0.34116 4+ 1.161 5¢

000 ¢gO0O000O000OO020000000000000. 00, f0O %%3.1429DDDDD
oooooo.

1243 000000 GF

00,q(z)0 GF, 000000 n0000000000. ¢(z) 0000 n000,GE,[z]000
O a(z)0 b(z) 0000 ¢(z) =a(x)b(x) D00D0. 000, deg(a(z)) =0000 deg(b(z)) =0
00000. GF,z]0000 f(z)0 g(x) D0000,00000 (f(z)g(z) mod g(x)) modp, O
O (f(z)+g(z)modp 000000, 00000000000 n00000 GFj¢]0000
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> -
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00o000000000000 GF,.00000.

GR[z]00D0D0O0O0 200000000000000 GFee= GF,00000. GF, OO

ooboooobobooobooo.

x |0
010
110

000 gz)=2?+2+1000 20 GF, 0000 (000)0000000. GF, 0000 0,

1,z,1+2z00.

GF, 00000 z-2000000,00000 22+2+1000000,000000000 2

gooog.

oo
(> mod ¢(z)) mod2 =z + 1

GF, 0000 2?=2+100. 000000000000000,000000000000

1
0
1

= o+
== O
o |

oag.

oo ]

0 0 0 0 0

1 0 1 +1

[0 1 =z x+1}: v .

x 0 =z z? z(z+1)

x+1 0 z4+1 z(z+1) (z+1)°
[0 0 0 0 | 0 0 0 0
0 1 T z+1 0 1 T r+1

mod g (z) =

0 = 2 z(x+1) 0 =z -—z-1 -1
0 241 z(@+1) (z+1)° 0 z+1 -1 x
[0 o 0 0 0 0 0 0

0 1 T r+1 0 1 x x4+ 1

mod2 =
0 x —x—1 -1 0 x x4+ 1 1
0 z+1 -1 T 0 z+1 1 T

gcooooooooooooo 20000000000.0000000000000OOOOO.

X 0 1 T z+1

0 0 0 0 0

1 0 1 T z+1

T 0 T r+1 1
r+11]0 +1 1 x

+ 0 1 T r+1
0 0 1 T r+1
1 1 0 r+1 T
T x z+1 0 1
z+1|xz+1 T 1 0
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GF, 0000 a0 b0000000 f(z)=ax+b00,200 (ab) 0O0DODDOODDO.
GF, 000000000 2000000000000000.

x |00 01 10 11 + (00 11 10 11
00 [ 00 00 00 00 00 [00 01 10 11
0100 01 10 11 01|01 00 11 10
1000 10 11 01 10 |10 11 00 01
1100 11 01 10 11|11 10 01 00

2000 10000000000, 0=(00)2, 1=(01)2,2=(10)2,3=(11),0000. 0000
00000000000000,00000000000000000

W N = Ol X
o O O OO
W N~ O
— W N O N
N =W OoOlWw
w N~ ol
w N~ oo
N WO ==
— O W NN
S = N Ww

0000000000000000,000000000000000000000000. 00
000,000000 GF,-00000000,000000 n00000 ¢(z)000 00
00.GF,- 0000000000 «?" —20000 p0000,GF,. 0000000 «00
00 2f"~'1-10000 pO000000O0O0D0. 00000 w0000 " ~200000.

» GF, 000000 «+00000000
e 0 (v"2modg(a))modp D0DDOODOOOOOO

g(z)=2*4+2+100,a0 q(z)000000. 000 a*+a+1=000000. GFu O
000 o®*+e?4+10000000000000.

» OO
((a3+a2+1)14m0da4+a+1) mod 2 = a?

» GF,» 020000 «v0v 0000000

1. 0w OOODOOOOO.
2. 0000 ¢q(o) DODODO0OOODODOOOODODODOO.
J.00odpbOOOCCOOOOOOOOOOOOOO.

00,q(z)=2*+2+100,¢(x) 000 «0000. 00000, a*+a+1=00000
0.GFx 0000 u=0’+a?2+10v=0200000000000000.

» OO0

(a3+a2+1)a2:a5+a4+a2
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» OO
a®+at+a’modat+a+1=—-2a—-1
—2a—1mod2 =1

gobooobboooboooooooooog.

» OO
ad+a?+1)a’mod ot +a+1)mod2 =1
((

Example 67 Bose-Chaudhuri-Hocquenghem (BCH) 000000000 OODOO. OO
000000 (ar,ar1,...,a2,a1,a0)2 000 20, GRlz] 0000000

1

a(z) =arz" +ap_12" "+ 4 asx® + a1z + ag

00000D0O00D0O00. 00000000 a(z)g(z)mod20000000000. OOD
¢(zxy DOODODODOODOODOOD.

000000 GFs =GFgO0O00O0. a0 GRgOOODOOOOODOOOOO. DDOOOO,
GF¢ 00000000000 « 00000000, 00,000000 2*+2+10000
000,000000000.m(z)0 0000000000, 00,

q(z) = lem[mq (z), ma(x), ..., mar(z)]

00,0000 BCHOODOOODOOOD t0000D0O00ODOO.
at4+a+1=00000,

0= (a4+a+1)2:(a4)2+a2+1: (a2)4+a2+1

O0000. 000 my(z) =me(x) 0DD00. 00000 ma(z) = ma(z) =mg(z) DOODO
0.oo00,

ms(z)=(z— )z -®)z-aDz-a)=a* + 23+ 22+ +1
0o000o0.00o00,20000000000000000000A0O.

q(z) = lem[my (z), ma(z), ma(z), ma(z)]mod 2 = 2® + 2" + 2% + 2* + 1

125 O00OOOO

goooooooooooooooboooooooboobobooo,oo0ooobboooooo.o
gooog,ooo000000000,0000000O0O0O0O0O0O0O.



448 0120 000000

1251 OOOOOODOO

0000000000000 0000000000D. 0DO000,00 f(r,y =z+y0 200
0o0o0000o0o0000o0O00obDO0O0. 00 f(e,y) OOODOOOO,0000D0000DO
og.

» 2000000000000000000

.3x100000000.
.00000100000000.
20000000000000000.
ooooooooooooo.
oooooooooooooooboooo.

S S

» 0O 4+ 000

T+y
. — 12 __2
4r+3y<6 |,000: {o=2y=-2}
3z +4y <4
0000,000000 —z—y0000000000000000000. 000000000
00000000000000000000000000000000000.

» 00 + 000
—z—y
4r+3y<6 |,000: {y=-2%2="21}
3z +4y <4

1252 0000

ocoooooooo,b0b0 200000000000 0OD0O0C00OD0O0O0OO0 0 y0ODOO0DOOO
ocooooo,0o0000,00000o0oo0b0co0ooooooOoboOoOooOoboOoCcboOO0. 0bbOoo
ooooooooooo,oooO00000000000O00.
ooooooooooooooooobooooObO0oOobOo0oobooOob0.D0obOboooObOoooo
goboooboooooooboooboooooooo. obooboobo,b0o0oboobo0ooOob0oooo
gooogoooo.

» 00 40000

dr+3y <6

32+ 4y < 4 Az +3y <6

THW=2 ngeq THW=01 Hpe g
x>0 dr+3y>7

y=>0
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r+y
dr+3y <6
oooo Ao+ 3u>T ooooooooo. 00,0000 4x+3y<6 OOOOOOOO
x
v= dr+3y > 7
gooooogd.
1253 00O

gbooooooboob <0oobooboooooo,0b0ob0Ob00oO00bOO0Ob0.bObOobObob0ooOobo
gooboooooo,obooooooooboooooboooooo.

» 00O 4+ 000

4 +3y <6 -z <0

3 < —y <

r+4y <4 ooo: y<0
x>0 3r+4y <4
y>0 dr+3y <6

ooooooboo,bocoooboooooobooooog.

» U0 4+ 000

x4+ 3y

3z —y <4

4r+3y<6 |,000: {z=0,y=2}
—y<0
—x<0

1254 0O0O0O0O0O0OO

gobooooboooobooooooooooboooobobooob.obooooboooobooooooo
oooao.

» 00O 4+ 00

rT+y
dr+3y <6 4uy + 6ug
3r+4y <4 |,00: us — 3uy — dug < —1
x>0 ug — duy — 3ug < —1
-y <0

ooooo0ooooooo 2000000000000 OOOOOOOO.

» 00O 4+ 000
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0120 000000

1 <451+ 3s2 — 54
1 <3s; +4s9 — s3
s1>0 ,DDD:{S4:O,51:O,52:%,53=
s9 >0
s3>0
| 542>0

r+y
4+ 3y <6
3r+4y<4 |,000: {y=0,2=73}
x>0
-y <0
00 + 000
651 + 4so

Wl
——

126 OO0OO

1.

000000 11000000,20 300000000000. 00000 2 'mod11
000 3 'mod11 0000000 DOOOODODOOOOO.
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