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gooooooboooo
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00000000000

f(z,y) 00000 ¥ 0000000000000 0000000000Y D.f Dif 8.f &f fo fi
00000000000000 f000000000000000000000000000000000000
000000000000000000000000000000000000000000f/ 000000 ¥

gboboobooaboobooboobooboobood

1.2.2 OOOO¢

goooboboooboobobooboooooooooboooobooooobobobooooboooon
000000 f(r,y) DOODDDOOODOOOOOOOO %DDDD %DDDDDDDD z-000y-00000
gboboobOoboooobobooooobooogg
O0002,y000000O0O0O0OO0OO0O0OO0OO0O0OOOO0OO0O0O0O0O0O0OO0O0OODO0OOOO0O0OO0OOO (a,b)00
0000 f(e,y) DOO0D0OD0O0OO0OO0OO0OO0O0ODO0OO0O02-000y-0000000000000002=y0O
uboboobdez,y00O0D00O0OCODOODOOOODOODOO
oboooOoboooobobooooobobooooobon

00 1.2.3 (0000) 00000 f(z,y) 00000000000000 10000009 = (vg,v,) 000

gooooooon
. a+ hvg, b+ hv,) — f(a,b
000000000000 f(x,y) 0O (a,b) D000 »000 00000000000 CODOODOOOOORDO

000 f(x) 0 n00000000O0 00000000000

(1.2.4)

ﬁmyzggfm+h?_fm) (1.2.5)

00000000000 f(z)00 «0000 000 00000 00000000000 Dyf(e)00000

00000000 f(e)020000000000000000000 Dyf(e)00O0O00O0OOODOOOOOOO
00z 000000 f1(x) 000 x,-0000000000000000000C0OO0O0OO0OOOOOOO

00000 fle)00000O0O0O0O0OODO0OU0O0ODOOOOO0ODOOOOOODOOOOODOOOOUDOOOOUOO
gboboobooboooooboooobobooooobooooboon
OooooooooDobooOooooooog fig

2
f0.00=0, () #0,0) 00 f@y)= s (1.2.6)
— -
oo0oo0o00oo00oo00oo0o0o0ob0O0oo0o00ooo0o0o0o0no (¢,y) 00000000
2 2 _ .2 2 2,2
£2(0,0)= £,(0.0) =0, (2,y) #(0,0) DO fx<x,y>(y;§’+yf)2), fy(x,y)M (1.28)
y3 3

gz(0,0) = gy(070) =0, (x,y) # (070) o ga:(x7y) = Wa gy(xvy) = W (1'2'9)

oboooboooobooogoooo (0,0)DDDDDDDDDDDDDDDDDDDDDDD(%,%)DDDD
oboooboobo0oobooboboooboobooogoobo

0000000000000 00000000000000000000000000000000D00000000000000000
goooooooooooooooOOOOOOOO0OO0O0O00ooooooooooooooDOOOCOOOObOOO0DOoOooooooooooooon
000 —ooooo0o0 —oooooooo
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1.2.3 0000007

0000000000000 0000000000000 f(»)U0O0OUOx=e00000 f(a)0 y=f(x)00O
0000000000000 00000000000000000000000000000U0 2~a 00 f(x)
gogbooboobooobooo

f(z) = f(a)+ f'(a) x (z — a). (1.2.10)

0000000000000 00000000000000z=e0000000 f(x)0000O00O0OOOOO
oooooooboo
O00000O00o00o0O0O0oo0o0oO0ooOOo0oOoOoOoOoOoooO(126)0(27)Do00D0OO00DOO
O0z=y=0000000 f0000000000O0O0O0O0O0O0OOf(z,y)DOODOOOODOOOOOOOOOO
xr=y00 f(z,x) =102 £400000000000000000000O0O00OCOOOO0OOOOOOOOOOO
0000®00000000000000000D0000000
ubooboooboobooboobobtd-s0b0b0oobbo0obb0 ybO0o00O0,00000DO0DODOOO
UobO000b0:-000000000C0D0000O00000DO0000DO0O000D0: =y0O000 200000
oooobD 0000D0D0DOOO0OOO0OO0OO0OO0OyO0OO0ODODDD y-OO0ODO0OOODDDOOOOOOOODOO
gooooooooooooooooooooogbooboooobbooobooooobbooooooDooog
gbooobooooboobooooboooon
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

1/2
0000000z = (a1,22,...,2,)0 00 0 ||a:—a||:(Z(xj—aj)2) 0ooo
j=1

00 1.24(000000) D000 DOOUOUOO n0000 f(x) UODDOUOUO @e00D00O0O0O
A Al A, 0000000C0CO000O0O00O0 tOO000O00OO0OOO0ODODODOO0OOO0eOOODOOO
oooo

f(z) = f(a) +Zn:Aj(xj —a;)+ f(z),  with lim @) _ =0 (1.2.11)

e—a |z — af

00000000 f0z=e0 000000000000000O0O0O0O0O0OO0O0O0O0O0O0000000O

00000000(1.26)0 (1.27)0 f,¢000 (0,0000000000000

00000000 (1.211)0 e« 0000000 20000 « 00 00000000 0000000 OODOOO
gboooboobooboooboooobo «-00y-00000b00000b0o0ob00ob0obobooboboooobooon
boooboboooboooobooboobooboooobooooobooooboooobooooboOoonog
obooooobooog

00 1.25 0000 DOODO0O0O0O 0000 f(x)D0ODOOD0O0 ea00000f(x)0 x=a00000
goboboobidodlDz=a0000

1. f(x)0 00 0000
2. f(#)00000¢,00000000000

((1.2.11)D Aj) gg( ) (j=1,2,...,n), (1.2.12)

3. 000000»00000000 v=(v1,v9,...,0,)0000000000OO

_ 3f
ZA U= Gyt (1.2.13)

j=1

‘00000000000000000000000000000000000000000000000000000000000000
gooooooooooooooooooboboOoooooooooOoOoOOOoOoOoOoOoOoOoOObOOOoOoOoooooOOObObOOoOooo
0000000000000 00000000000000N00D00D0N0N00N0N0000N00N0NoNnononoonag
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oood
1. fO00D0000D000O0O0ODO0ODOO0OO0ODO0O0OOO0O0OO00 (1.2.11)|:| f(:l:)—f(a)DDDDDDDDD
O0o0ooooon
2. 0000000000D00000000D000O0DO0O0O0O z9,23,...0 as,as,... 00000000000
(1.2.11) 00
f(w1,a0,a3,...,a,) — flay,az,as,...,a,) f(x)
= A +
T — aq Ty —ax
Oe —a0000 2 000000000000000es,03,...0 az,as,...00000000 |z1-ai] = |z—a

Ooooooo@.2.11)00 MDDDDDDDDDDDDDDDDD fO0x 000000000000 A0
T —

1 1
obooobO0obO0ooooboboboOobz00000000000000
3. 0000000000000 O000UOOO0O (121100

(1.2.14)

ZAjh'Uj + f(a + hv)

fla+hv) - fla) j=1 Y\ fla+hv)
; = - = J;Ajvj + (1.2.15)
000000000 #=a+hv0000
fla+h
flatho) _f(=) (1.2.16)
h | — al
000000(1.211)000(1.215 000000 h—000000000000(1.213)0000000 O

ooooooboooo
000000 f(x,y) DOOOOODO (1.211) 0000000000000 OO0OOOOOOO(1.21)00000
O0O00pooooopooog A,BOOOO

f(z,y) = fla,b) + A(x — a) + B(y — b) (1.2.17)

000000000000z =f(z,y) J000000000000 z2—c=A(x—a)+By—b0c= f(a,b) 00
000000000000 (a,0,¢)000000000000000000000000000000000000
0000000000 SO00000

0000 (1.211)0000000000000000z2=f(z,y) 0000000000000000000z—a
000000000000000000000000z2=f(z,y) 0000000000 SO00000000000O
0000000 SO 2= f(z,y) 000000 (e,b) 0000 0000000000000

000000000000 (1.211)00z= f(z,y)000000000000000 2= f(z,y) 000000
0 00000000000 00000000000000(1.26)0 (1.27)0 f,¢g000(0,0000000000
00000000000000000000

ooooboooao
obooobOoooobooboooooboooooboooo

00 1.2.6 (C'00000D00OD0) D000 DODOOOORODDO f(z)0 C-0000000 DOODO
0000000000000000000000f(x)0 DOODODOOOUDOOOOOOO

0000000000000000000000000000000000000000000
D000 (¢,p)0000000000000000000000000000a := (a,b),z=(z,y) 00000
000000000000000000

fla,y) = fa,b) = {f(z,y) = fla,9)} + {f(a,y) = f(a,b)} (1.2.18)

Ox—e00000OOO0OOOO —(1.211)00000 —OOOOOOOOOOOO
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000(1.218) 0000000002000 « 000000000 y0OO0OO0OO0OOO0OO0OO0OODOOOOOOODOOO
00f0C'00000000000DODOOO0OOOOOOOO0

fa,y) = f(a,b) = fy(a,§) x (y = D) (1.2.19)
00000 —00030y0b0000000000000000000000f,=4000mM000000
0000y000000:00000000000000

f(@,y) = fla,y) = fa(Z,y) x (2 — a) (1.2.20)

0000z0e«0 2000000000000 (1.218)00000

f(a,y) = fa,0) = fo(Z,y) ¥ (x — a) + fy(a,9) x (y —b) (1.2.21)

oooo
000 f.(&v), f,(e,§) 000000000000000000O0 f0 C-0000004,,f,0000000
0000000000000000 (uw,0)0000

fo(u,v) = fu(a,b) + g(u, v), with lim  g(u,v) =0, (1.2.22)
(u,v)—(a,b)

fy(u,v) = fy(a,b) + h(u,v), with h(u,v) =0 (1.2.23)

lim
(u,v)—(a,b)

000000000000 (1222)0 u=%0v=y00000000(z,y) — (a,b) 0000 (2,y) — (a,b) 000
0000

fo(@,y) = fo(a,b) + g(&,y),  with lim g(Z,y)=0 (1.2.24)
(z,y)—(a,b)
gobooooobooon
fy(a,g) = fy(a,b) + h(a,7), with lim h(a,§)=0 (1.2.25)

(z,y)—(a,b)

0000000000 (1.221)000000

f(z,y) — fla,b) = fo(a,b) x (x —a) + fy(a,b) x (y —b) + g(&,y) x (x —a) + h(a,y) x (y —b) (1.2.26)

oo0obooog,Ah000000000O0CO0O0DO0DOOOO f(a:,y)[l[ll]l]l]l]l]

f(z,y)
(@)—(ap) [T — al (z,9) (a,b) ( )

000000000000000000 f0000
f@,y) = fla,b) + A(z —a) + By —b) + f(z,y),  with A= fu(a,b), B=f,(a,b) (1.2.28)

00000000000000000000000 (1.21)000000000000000000R-00000
gboooooobooooooo O
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1.3 000000000000 chain ruledd

gbobo0oooooooobOoooobOmobooboooooooobooboboboooooooooogon
gooobooooooobobooooboboobooboobobooboobooooboobooooobooobooooobn
000000000000 1.3.30000°%

0000000000000 0000000 f(2)0D g(yyOOOoOOOOOO

h(z) = f(g(x)) (1.3.1)

ooooo0O0oO00 RO fO¢gO0O0OD0O0D0OO0OOOfogOO0O0OOODODOOOOOOOOOOOODOOODODOOO
O sin(2®) 0 f(z) =sinz 0 ¢g(x) =2 0000000000000000000000DOO0O0OO0OODOOOOO
0000000 A(z) 000000000 DO0OOOOO

W(x) = f'(9(x)) g’ (x) (1.3.2)

00000000000000000000000D00000000000O0 sin(2®)0 20000000000
goooboooobobooooobomoboobooooobooooboboooobooboono
f0g¢g0000D0COO000ODODOOOODOOOODOOOOODOOO0OODODODOOODOOOOOORnDOOO
gbobooboboobooboooooobom

A. 000000 f(»)02(z) 0000000000 h(z) = f(2(z)) 002000000

B. 000000 f(,) 0000000 2(z,y) 0000000000 h(z,y) = f(2(z,y)) 002,y0000000
C. 000000 f(z,y) DOOD0DOO0 2(t),y(t) 0000000000 A(t) = f(z(t),y(t)) 00t000000
D. 000000 f(z,y),z(u,v),y(u,v) 0000000000 h(u,v) = f(z(u,v),y(u,v)) 00u,00000000

goo0o0oA0OOODOOODDOOOOOOOOOODOODODOODOODDOOO

O000BUOOODUOO0OUDOOUDOOODOOOOOORe,y) 0 200000000000y 0000O0OOOOOO
00000000000000y0O0000000f(2,y)020000000000000O00OOOODOOO BO
00000 A0O0O0OO0OOOOOOOOOOO

Oh(z,y) , 0z(z,y) Oh(x,y) , 0z(z,y)
f— — — T 1. .
o I (z(z,y)) P oy I (z(z,y)) o (1.3.3)
oooo
000 COODOCOOO0OOOOOO0D — 000000 BOADOOOOOOOOOOOMOOO0O

bobooboooobooooboooobooboobooboooobooboooobooooboooobOooonog
ubooobobooobooboobooboobooooboooooboOoobooon

1.3.1 00000O0DOOOO0ODOOoOoOoOoO, Case AO

g(x)00D0 I00f(y)000JOO0OO0OO000D0000000000g¢000 g()={g(x)|zcl}n®so0
0000000000000000000 h(z)=f(¢9(x)) 000 I000000000000000000000
00000000000

‘00000000000000000001.2300000000001.200000000000000000000000000000
goooooooooo0oooooooobo0ooooooooOobbo0oooooooobbo0oOoooooooDon

VOopDOoO00D00000000000 ¢g0000 /00002000 ¢g(x)0000000000¢g0000000 0000000000
go0ooooooooo gooooOOOODOOOO0OO0OO0O0O0IO0O0ODODO00O0O0O000DOODOODOODDOODODOOOO0OO0DOOOOODODO
00000 ¢g0000000000000D0O00000D0DD0D00 {9(x)|zel} 0 g(l)DO0DODO0DOOOOOOOOOO0OgOODO
0000000000000000000GD GU)={y9(z)|z€l}00000000000D0D00O0000OOODODOOOOOOOO
¢g00000000000 g()ODODOOODOODOOOOD0OOOOOO0OO0O0OO0OO0OD0OODO0OOOD0OODO0OO00O0OO00O0O0O0O0O00OO
ooooooooooooboooooooooooooooOoOOObOOOOOoOoOooooooooooooooOoOOOOObObOOOoOooooo
—— 0000000000000 00CO0000O0O0O00000mM
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00 1.3.1 (00000000000) g(z)000 I0002=e00 200000000000 f(2)00
b=f(a)00 :0000000000000000 h(z)=f(9(z)) 00 2=a000000000

W)= o) (@), 000 z=g), w=h(z)0000 %=

ooogood

0000000000000 0000000000U0000U0DOyg(x)0 2=e00000000 f(2)0 2= f(a)
gbboooboooboooobooooooboooooobooooooboooobooobooo 1330bo0o00booon
goboooooooooogobooooobobooooboboboobooboooobobbobDoboobODo

00 1.3.100000000000000000000000000000Az)0 z2=e000000000000

oood
ha+e)—hia) _ flgla+e) = fl9(a) _ flgla+e) = flg(@) glate)—gla) (13.4)
c c gla+e) —g(a) ¢ i
00000e—0000000000000000 ¢ (e)00000yg(e+e) —ge)0000000000O0OODOO
000 f0ge)000D00O00 O

0000000000000000000e#000000 gla+e)—g(e)=0000000000000000
00000000000 —000000000000g(x)=100000 100000000 g(a+e€)—g(a)=0
000 (1.34)000000000000000000000000000000000000000000000
0oooooo
0000000000000000000g(a+¢€)—g(a)=0000 h(g(a+e)—h(gla)) =00000000
000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
0000D00000000000000000000000000000000000000000000000
000000000000000000000000000000000

00 1.3.10000000000000000 ¢(e)0000000ODOOOO

o) = i HOHDI0) sl )= (155)
0000000000000 0exg(e)DO00O0DOOOODOOODO ge) O
30 = R —5(0) — g e) (136)
000000M0(1.3.5)0
gla+e) = gla) +eg'(a) +eie),  with lmi()=0 00 §0)=0 (13.7)
O000O0Oyg(e)=0b00000f000000O0O0OOOODOO
fO+m) = fO) +nf () +nfm),  with lim f(n) =000 f(0) =0 (1.3.8)
gooobobobobooooobobooog
l MO+ —hla) _ Sloler9) = 9(@) (1.3.9)

00000000000 (1.3.7)0 (1.38)00

flgla+e) — fg(a)) = f(g(a) + eg'(a) + €g(e)) — f(g(a)) = f(b+eg'(a) + €g(h)) — f(b)
= fO) +nf'®) +nfn) — f(b) =nf' () +nf(n)  with  n:=eg'(a)+€d(e) (1.3.10)

Hg00000000000 ¢g00000000000000000§(e)00000 pe)0000000000DOODODOODO «DO0DO
gooooooooboood eooooooono
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gboabooaooobgaood

tiy MO D=1 g 2Oy [ora) 1 30 0) + Fen)]
= [')g'(@) + im | ' (0)a(e) + o' (@) (n) + () F ()| (13.11)

000000000000000000000000000000000000000000000000000
00000000000000000(1.3.7)00 §()0000000000(1.3.8)0 (1.3.10)00 00000

hmnzh%ejmy+@mHZOXgﬁn+0xozo (1.3.12)

e—0

000000020000 (1.38)00 f(p)0000000000000000000 (1.311)00000000
00000000 W(a)=f'(b)d (a)=f'(g9(a))d () D000 O

1.3.2 0J0O00OO0O0ODOOOOO0OOOOOO0O, Case BO

0000000000BOOOODOOOOO0ODO0OO0O00000JO000O0000 f(-)000000 DOO
000000 ¢(z,y)00000¢g0000 f00000000000000000000000 A(z,y) = f(g(z,y))
0 pOOO0O0OO0OO0O000000O0

00 1.3.2 g(z,y) 0 ROOODO (a,0) 00 2000000000000 f(2)0 c=g(a,d)000000000
00000h(z,y) = f(9(z,y) 0 (e,0) 00 z00000000000

ow  dw 0z

ha(a,b) = f'(9(a,b)) go(a,b), 000 z=g(z,y), w=f(z) 0000 % = s B2 (1.3.13)

ooogood

ob-c0b000b000000000b00000000O00y00DOO0ODOOO0ODO0OO0ODOOOODOOO0D0 1.31
ooooo O

1.3.3 0000000000 O0O0O0O0O0000, Cases C & DO

000000000000000000000000CO000000000000000000000000
000000000000000000

000000 f(z,y) 0 (t),y(t) 000000 A(t) = f(z(t),y(t) 000000 ¢+0000000000000
0000000000000000000000 =20y =y(t), 21 =z(t+€),y1 = y(t+€) 00030

ht+e)=h(t) . flelt+e.yt+e) - fz(t)y(t) f(@1,91) — f(xo,90)

lim li = lim
e—0 € e—0 € e—0 €
~ liy fla1,y1) = flx1,90) lim f(z1,90) — f(@o,y0) (1.3.14)
€E— € €— €

0000000000000000000000e0000000 a3 =a(t+e¢)0000000y,=y@#) 000

ce—00000000000000000000000yO0000000000000000000000000
9 (x0,40)«'(t) D0DDODO0O0DO0DOM
00000D0000D0000000000000000 00002,0 00000000

lim f($2,y1) - f(an yO)
e—0 €

with yo=y(t), y1=y(t+e) (1.3.15)

2000000 lim f(e) = lim g(¢) =0 000 lim f(e)g(e) =0 0000000000000000000000000000000
e—0 e—0 e—0
13x(t+6)DDDDDDDDDDDDDDDDDDDDDDDDDD
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O0000z=2,0000y000 e00000000000DOOO0O0DOODOcaseBOOOO g—i(xg,y)y’(t)lj
oboooon z0z00000 DDDDDDDI:IDD%(wo,yo)y/(t)DDDDDDDDDDDDDDDDDDD
00000000oooooo(r314) oo

of

W(t) = %(%73/0) x'(t) + %(ifo, Yo)y'(t) (1.3.16)

000000000000

0000000000000000 (1.316)000000000000000000000000000(1.3.14)
000000000000000000000000000000000000000000000000000
0ooooooooo

000000000000000000 g(z,y)0 z(t)=y()=t0¢t>0000000

zry
Vaz+y?
oooooooood (1.2.9)DDDDDDDDDQI(O,O):gy(O,O):()DDDDDDDDDDDDDDDDDD
AN

9(0’0) =0, (ac,y) # (an) ao g(x,y) = (1'3'17)

h(t>:g<x<t>,y<t>>:%, W) = —

0000000 KW(0)£0000000 (1.3.16)00000000z=y=00000000000000000
O0A(0)=0000000000000000 ¢g(x,y) 00000 (1.3.16)000000000000O0O0OOO

(1.3.18)

ubodgbouoobooobobobobooboobooboboboboobooboooboboobooboooba
Cl0000000000000000000000000000000000000000000 1.340000
tmobooooooooboobooboooobooboobooooboooobooooooobboon
obooobOoboooooboooobooooonoo

00 1.3.3 00000 f(z,y)0 C-0 00x(t),y(t)0 t00000000000A(E) = f(2(t),y(t) 0 ¢t 0
0000000000000000000

dz azdj Bz@

/ _ / / _ - - = —_—
R'(t) = foa'(t) + f, ¥ (1), 000 2=f(z,y) D000 — =—-— 3y i (1.3.19)
000000f0000000000 (=(t),y(t) 0000000000 f0 0000000000
d = Of daj
ng(xl(ﬂ,aa(t%...,mn(t» =L Gt (1.3.20)

000000001317 000 Cl000000000000000000000000000

000 (1.3.14)000000000000000000O00000O000f(x,y) 0 0y0OOOODOOOODOOOO
00000000000000f0C'O00000000O0O0O0O0O0DOOOOOOOOOO0

f(w1,y1) — f(w1,90) = fy(z1,93) X (y1 — o) (1.3.21)
oo —000 gy O yU oy OO0O0O0O00D0D0D0000O000D0 e0DDb0O0e—000000

i J(xi,y1) — f(w1,90)
e—0 €

(1.3.22)

. Y1 — Yo
= lim | fy(21,y3) X !
e—0 €

000000000f0 C'00000000000 f,(z,y)0 2,y00000 0000000000000000
Oe—0002 -200y;s »y 0000000000

lim fy (21,y3) = fy (20, 90) (1.3.23)
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0000000(1.3.22)000000 y1,yo 00000

- t —y(t
Jim VL8O gy, YD =00 gy (1.3.24)
e—0 € e—0 €
ubooobooboooogan
11_1:% f(z1,91) ; f(z1,90) = fy(0,y0) X ¥ (t) (1.3.25)

000000000000 (1.3.14) 000000000000 0Oe-000000000000O00ODOO0O0OD O

DOOobOO0oO0bOOobOOoOooOOoobOoboooooo

00 1.3.4(000000000) 00000 f(z,y) 0 C-000z(u,v),y(u,v) 0 v,00000 C-0000
0000 z = h(u,v) = f(z(u,v),y(u,v)) O C*-000

0z 0z 0x 0z Oy 0Q 0z 0z 0z 0z Oy

g _rm, 229 gE_2m Y 1.3.2
ou 8m6u+8y8u’ v 8x8v+8y8v (1.3.26)

b0 «0000000000o0000000000000000 1.3300000000000 O

Ly

000000 z=rcosf,y=rsind0000000000000000000000 A(r,6) = f(z(r,0),y(r,0))
0000 0000000000000 000000000000000000000000000000000
000ARO0 9000000000000 00000O0000000000D0O00000000000000000
000000000000000000000000000000000000000000000000000
ooooooo

00 1.3.5 00000000000 f(x,y) = oooooooooo «,y0O00 00000000

00 1.8.6 (z,y)0 (u,v) D00000w,8,7,00 ad £y 0000000

u=axr+ 0y, v=vyr+dy (1.3.27)

DDDDDDDDQiDQiDDQiDQiDDDaﬁWﬁDDDDDDD
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00 1.3.7 0000000000 C-0000 f(r,y) 0000000000000 DG,b000000000000OO

of of  of of of
1) — = 2) — 4+ — = — - = 1.3.2
) gy =0 D gt =0 3 ag, tby =0 (1.3.28)
1)DDDDDDD1.2.1DDDDDD 2)[] 3)0o0ooo 1.3.6DDDDDDDDDDDDDDDDD(u,v)DDD

DDDDDDg—fEODDDDDDDDDEIDDI]DDI]:I]D[II:IDDEIDDDDDDDDDDDDDDDDDDDD
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obooobOoboobooboboooobOOooboooooboooooOobo

000 fO0C'000000000O0OO0DODOO0O00O0OOOOOOOOODOOO00O0OOOfOO0O0OOOOO
gobogbgoobobbooboobuoobobbobooboobobbobooboobobboboobOoon
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00 1.3.8(00 1.3.30000) 00000 f(z,y) 00000000 2(t),y() 0 t00000000000
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W(t) = foa/(O+ £/, 000 z=f(ey) 0000 =

= — — 1.3.2
dt  Ox dt+8ydt (1.3.29)
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00 1.3.9 (00 1.3.40000) 00000 f(x,y) 0 z(u,v),y(u,v) 00000000000000000
00000000 z = h(u,v) = f(z(u,v),y(w,v)) O (v,v) 00000000000

0z 0z 0z 0z Oy

9z _0z0z  0z0y 0z 0z 0x 0z Oy
ou Ox Ou Oy Ou’

oo 30 =35 50+ 5y 5 (1.3.30)
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0000000 1.25000
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0000000000000000p=24'(t),¢q=y'(t)00000
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00000o00o (1.3.33)0
h(t+€) = h(t) + (Ap + Bq)e + o(e) (1.3.35)
000000000 A(+t)0¢t000000 Ap+BgO0OOO0OOODO (12100000000 O
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00 1.4.1 00000 £,4,h0000000000000000000000000000000000 24 =2~

ubobooboooobooboooobboooboobooooboon

flxy)=2>+9%  glz,y) =2,  h(z,y) = cos(z’y) (1.4.2)
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000000000000000000000000000000000000000000000000000
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00 1.4.2 00000 f(z,y)0 C200000

2f  02f

Oxdy - Oydx (1.4.3)
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b+k !
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142 O00000O00OO0OOO

gbooboooboobooooboobooboooobooooboooobooooboboooboOobooon
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oo0o0o0oo0ooOoooooooo0 OO b, =000000000 {b,}0000000000000
gboobooobobooboon

o0 215 00000000000O0DOO0OO0ObOODbOODbOn anzl—i—lD gooobooogobooboo
DDDDDDDDDDDDDDIDDDDDDEIDDDDDDDDDDDDDDSDDDDDDDDDDDDDDDDD
o000 2160000000000 1000000000000 0O00DOO0O0O0OOOOOOOOOOO0OO0
oo0oooboooobooon
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o0 216 0000000000 OMDDOO e, O n—oo0000000D00O0O0ODOOODOOOODOODOO
gooooooooooooOooooooooooooO lim e, =00 lima,=400000000000

n—oo n—0oo
ao=p00000000000CO0O0OO0000OO00OOOODOOO0O0OO0O0OOO00O0OCOOOODOOOOOO
oood

U0 eNUOOOODOODOOODOOOODOOODOOOOODOOODOOOOOOOOODOOODbOOOOODO
oooooooo

00 2.1.7 00 a,00 b, = E)WDDDDDDhman—aDDDDhmb =a0000

k: n— 00 n— 00
1

gboooooooboboooooooboobooooooD —O0obOobOobobooboboooobobooon
gbooobooogbobooobooooboooobooboooooboboo0Db0bObO0LOODODO eeN O
booobobooooboooobooboooooono

00 218 0000000000D00O0O0O0ODO 21.70

. . aptaxt+---+a
lim a, =« = lim =
n—oo n—oo n

uboobdobobodbuobd U d e, 0000000000000 0O000O0O0O0bOO0DbOObLOODbOn
gbooobooboobobbooboobobobOp,pe,pes,... 0000000000

= (So) [ (£0)

goobono hman—aDDDDD hmb =a000000000p,p2,p3,...00000000000000
DDDDDDDDDDDDDDDDDDDDDDDDDDDEDD 2170 pp =p2=p3=...=100000
oom

2.2 0000006002

gbobobooooobddebobobobobd e, 0000D0O0O0OOO0OOOODODOODLOOLOODO0OO
000000020 «00000O0 f(»DOOODODOOOOOODOOOOOOOOOODOOOOOODOOOD
ooooooon

00 2.2.1 00 f(z)000 ¢,b00000 f(z)0 2 —ae0b000000000 lim f(z) =b00000
000000000000000000000

0000000000000 00O000 00000000 0O0ODOO0ODOOOdeDDODOOOO

0<|r—al<é(e)000000 00 |f(z)—bl<e OOOODO (2.2.1)

gobooooon
Ve>0 3d(e) >0 0<|z—al <dle) = |f(z)—b|<e (2.2.2)

good

000000000 |z—e/>000000000000000x=e00000000000000000 f(x)
00000 «000000000000 f(e)#b0000000000000000DODO0OO0OO f(a)=5b00
000000 mOoO0 z#e¢000000000000000O0DODOOOOOOOOOOOOOOOOOOOO

20poo00O0O0O00D 1100 1.30



000000000 A0O0ODODODODO ooO http://www.math.kyushu-u.ac.jp/ ~hara/lectures/lectures-j.html0 30

&(e2)

‘351

4 ©

}51

000 «NOOOODOOOOOO0O0000 0<|z—al<4§(e)0|f(z)—b<e00000000< |z—al<d(e)d
|f(z)-b|<e0000000000000000<|z—a000000000000000000000000
000000000000000000000000000000000000000000000000000
0000000000000000000000000000000

obo0dbU0eeNDOOOOODOOOODODOODOODOOOODOO

e JO000DOOOODOOUOODOOODODODe0OODODODODOODODOODODOOO

e ¢ 0000 U00UICOOUDOOUDOOLDDOOUODNUDONOUDN20 «D00OOUOOOOf(x)0bOOO
gbobooooobooooobOob0odbDeNDODOOOOODO

e J0ISIOIODODODOUIIIOeNDOOOODODOOOODOOODODOOOOOD «O0OOODODODOODOOO
0000000000000 000000|f(x)—-bl<el00000000O de)D00DDOOODODOOODODO
oMmooooobooooooo

gbobooboobooobooboooooobooooobooa
00 2.22 00000000000000000000OO0O00O0O0O0O0O0O00O0O0O0OOOO0O0O0O0O00e)
gbooobooooboboooboooooon

D limz, 2 mn@¥—2x+3) 3) mn@?—2x+3) (2.2.3)

z—0 x—0 r—

Jdoboodobobbbe>0000M

. ozt -1 o1
4) alclirb T 5 il_)ml o 6) ;Er%)sm = (2.2.4)
3 _ 3 1 — /1=
7 olim L g m%V+x L 9y tim il (2.2.5)
r—a T — Qa Tr— x xr—

00 2.23 f(x)00000000000OO00OO0O lin%)f(x)ljDDDDDDDDDDDDDDDDDDDDDDD
T—
0000000000000 000000d0d0d e-000000D00O0DOO0O0DOO0

0.001 Oz =10"1,10"2,10"3,1074,...0
x oooooooo

fz) =

00 2.2.4 lim f(z) =a 00 limg(z) =000 lm{f(z)+g()} =a+30 lim{f(z)g(z)} =af 0000
000000 000000 DOOODOO
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2.21 OO000OO0O0OO0OO0OOOO

0000000000000 000000O0ODO000O00O0O lim f(x)=000000000000000O

r—a

ubobooboboooooboooobOoooobOoboooobOoobooboOoobooon

e J00DOOOODN lim f(z)=000000000000000e>0000000000000080 L(e)
T

— 00

00000000z>L(e)000000 200 |f(z)—bl<e0000000000000

e lim f(x)=000000000000000e>000000000000000L(e)00ODODODOOOO

xr— —00

r<—-L()000000 200 |f(z)—bl<e0000000000000

e lim f(z) = 4+00c00000000000000M >0000000000 §M)00000000|z—al < 8(M)

Tr—a

000000 zO00 f(zy>MOOOOOOOOOOOOO

e lim f(z) =—0o00000000000000OM >00000000006M)00000000|z—a| < (M)

r—a

000000200 f(zr)<-MOODOODOOODOOOOOO

e JIUOOOOUDDOOO lim f(z) =00 O lim flz)=0cc 0000000000000 OOOOOOO
gboooog

I o O O ' 0 W M
Olm f(zx)=0000000000000000000000O0O0OOOOOOOO

gooobooobooboooooooboooobobooooobDobO0D0D ImOO0DbOOb0OO0 eDOOODO
r—a
boooboboooboobooboobooooono

00 2.25 00 f(x)000 @,b0000

° lirriof(m):bDDDDDDaDDDDDDDDD r>alU0000z0 ¢cOUOOOOOOOOOOOO
0000000000000 00Oe>000000000046(e)>0000000000<x—a<d(e)

000000 200 |f(z)—bl<e00000000000000000
Ve>0 3d(e) >0 O<z—a<dle) = |f(x)—b<e (2.2.6)

e J0UD lim f(x)=b00000 «000000000 2<ae0000020 «0000D00O0OOO

r—a—0

gboooooooooon

Ve >0 3d(e) >0 —de)<r—a<0 = |f(z)-b<e (2.2.7)

ooooooo limODDDDD lim O00O0OO limODDDDD lim 000000000+ 000 «00O

r—a+ r—at T—a— T—a~

oooooomao

00 2.26 00O f(z) 000 ,b000000000O000O0O lim f(x)=000000000000000000O

r—a

oo lirn+0 (z) = lin}rof(m):bDDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDDDDD

oboobboboooobooobooboboooobooooboOobooooobooooobooboooboom

00 227 000000000000 0O00O0DOOCOOO

lim e” = oo, lim e* =0, lim logx = oo, (2.2.8)
T _q :
lim logz = —00,  lim —1, lim 2T _q (2.2.9)
r—40 z—0 x z—0 X
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lim z% = oo, lim z¢ =0, Oa>00 (2.2.10)

xr—00 z—+0

lim 2% =0, lim 2% =00, Oa<00 (2.2.11)

T—00 z—+0

000 z*=e¥e2 000000000000

000000000 00000 loge ODODOOOD x:00000DOOCO00ODOOOOODOOODOODOOODO
boooboboooboobooooboooobobooooobooooboboooobooboooboOooonog
gboobooooboobobooooboooooogo

23 0D000DO0OODODOODOOoOOO?

gbooobooboobobbobooboobooboboboboobooboobooobooboobo
gooood

000 lim f(z)=b0000

r—a

000 lim a, =a 0000000 n0000 @, #e0000000000 {a,} 0000 lim f(a,)=b0000
n—oo

n—oo

00000000000000000000000000000000000000%?000000000000
gboboobOobooobooboboooboobooooboboooboobobooooboooboon

00 23.10000000000000000O0A0

0000000< |z—a|<000000000000CO0OOO0OOUOOOOOUOOOUOOOROOOOOOO
gooobooobogoooooooboooooooboooooooooboobooboooooboboboDOoboo
gooobobooooboobooooog

goboooooobdd e, —e 0000000 0O0OO0O0ODOOODOOODOOOOOOOODOOOOOOOO
obooobOobooooboboooooboooog

o0 231000000000000000000DO00O0O0DOOOO0ODOOOODOODOODOODOOOOD
00000%00000000000000000000000000000000ODO0O00

O0003e>0 Vo >0 Jz(0<|z—al <) |f(x)—b >eO

000 lim a,=a0Vna,#e000000 {a,} 00000 lim f(a,)=0b0000000000000
n—oo

0000000000000 000000D000000000000000000000000000000
00 m

O00000000000000MO0O000000D {e,}0000000000000000000O0e>00
000000006=1/n0r00000000000000060000 |f(z)—b>e000 200< |z—al<
$=1/n00000000000000O0000000000006=1/n000000000 20 @,0000
O0n=1,23,...00

0000 {¢,})00000000000000000000000000000000000 0< |a,—al<1/n
000 lima,=a00 a,#e¢00000000000 @, 0000 |f(a,)—b|>e0000000000000
000 lim f(e,) =b000000000 0

210000 14000000000000000000000000000000000000D0O00O0000000O000O0000
20p000000000000000000000000000000000000000000000

000000000000 000000000000 0000000000 00000000000000000000000
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3 Uuobboobn

gboboobOoboooobooboboooobobooooboboooobobooooobo 2170000000
gboooboooooobooobooobooooOooboooobobooobobooooOobooooboobooooOooboon
gooobooboooboobobo20000b00oooobooo

gboboobooooboboooooboooobooboobooooboobooboooobOobooOonbOoDn
000000000000000000%00000000000000000000000000000000
oboobOooboooooboooboooboobooboooboooooboooboboobOobooooOoboooooboOooonog
oooooobooooooo

booboobooboboooooboboooooboobooboboooooobobooooooobooobogn
gboooboooooboooooboooobooboooboobooooboooooboOoboooooboooooboon
oboooooboobobooooobooboboooooooboobbooboboooooboobooboooooOoono
goooooobooboboooooobooboboooobooooboboobobobooboobDobobobobooooDo
0o0oooao?o

3.1 ODOoooo*

oboooobobooobobooobooboooobooooo

00 3.1.1 (00000) AD0DUDOO0O0O0O0U0ODO0O0OO0 NOODOOUDAOOOOO eO e<NOOOODO
O00AO0O0O00OO0Obounded from aboveDOOOONDO AO O0Oupper boundD0O0 0000000000
MOODOODAOOOOOeOe>MOODODDOOODOAODOOOObounded from belowd 0000 M O
A0 OO00Olower boundd 0000 AO0O0O0O0COO0O0O0O0COO0O0O0OO O000OboundeddO0O0O0O0O

0000000o00o000o0o0o0oU00OU00o000o0oLOO0UDOoUOoDOoUnDAQUOO 0,1]O0000DO0ODO-1
0 -100 —23450000 AO0O0OOO0O0O0O0O0O0 10123033560 A000O0O0DO0O0OO0O0O0O0OO00O0 AO
goooOoQoQOQOQOO0O0O0O0O0O0UUOUOUODAQOOOOOOOOOODOOUOOUOUOOOUUOODOODEOOO
oooobobooobooboobooooo

ubooooobooog

00 3.1.2(00000) AUDOUD0OOOOODODAOOOOOODOOUADDOOOOD O ADODOOO supre-
mumdO00000supAODOOOOOO ADOOOOOOQCOOADODODOOODODO O AO0OOO infimumO00
O00imfAOOOO

gbooobooooboooboooooobooooobooooboobooooobobooboooobbobOoboo
goooo

inf A sup A

gooooooopnA0DOOOOO0O0OO0DACOOOOODODOODOOOOODODOOOOOODODOOOOOOD
oboooooog 3130b00b00boboooboobooboboooooooboboooboobooboboooonn

4000000000000 00000000000000000000000000000000000000000000000000
gooooooooo

d00000000000000000000000000000000000000000000000000000000000000
00 webpage 0000000000000 O00O0O0O0OO0O0O0OOOOOOOOOOOOOOO

60000 220000000000000000000000000000000000 40000000000
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ugbboobbooboobooboobooboobooboobooboboobooboboboboboboon
goooobooobooboooboobooobooboob---0obo0obooboobobboboo

00 3.1.3(00000000) 00000 SOUUDOODOUOUOUOO SOOO [ODO0]0DOUD [COoO0]o
0000000000o0o0oU0oo0o0sSOU0oO0OU0LOOoO0O0UO SOUD [DojoooUoo

gboboobobooboobooooboobooooooo

00 3.14(000000000000O0OO0O0ODO 6) ADDODOODUOO0OUOOe=supA0ODOOOOOOO
gboooooobooooood

(i) ADODUOO0OUOOD z:000002z<a
(i) ¢/ <a00000 JU00000000d <2002 A00000

f=infA000000QCCO0OO0OO0O000CCOO0OOO0O0000O00OCOCOOODOOOOODOOOODOOOO
oooooooboo

Ul 3.140000000000000000000DO00O00C0OOODOOOO

La=supADOOOODD (i), ({H) 0000000000

000e0 ADDOOOODOOOO0ADOOODOOODOOOODOO0O0OD z<a0VeeADOOODDO
0000000000 (1) 0 OK.

000@G)00000000000000000000000G) 00000000000000 ¢00d <z
0000002z€ADD00000D000O0O0O000000 /00 ¢ >20Vze A0DD000O0D0O000
/0 AD0DDDO0O0O0O0DO0O00000D 0 ADDOOOODDOOOO0OO0O0O0000000000000
0000(G)00000000000

II. i), (i) 00000000 =supA0000 o0 ADOOOOOOOOOOOOOOOO

000()0 0 ADODODDOOODUOOO0OOUOCODO0O0OOO0O0De0OO0OO0OOO0O0OODOOOOOOOOO
oooooooooogo

0000«0000000000000000000 /00000000« >20Ve e ADDODODOOOOO
00000000000 @) 0000000000000 000U00000e0000000U00000OeO A
gbooobOobooobooobooooobooon 0

3.2 0OOoOoo¥

00000000000 0oo0o00oo0oooo0o0ooooooo0ooDo0oooDOoooooOoon
odoo0doouoooooOoooooooOoO0oooUOo0d lim e, =0000000000 @, 00000 «OO
oooooood e

Ve >0, 3IN(e), n>N(e) = |a, —a| <e (3.2.1)
00o00ooDo0odoo0o0oooo0ooD0oo0oooDooooooooooooDooooooooon
000 «000000000000000000000000000000O0000000O0000O000O0O000oaO
00o0000D0o0ooooooooog

270000 22000
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ugbodobouodgboobgoooboboobodabtbeobobobobbbobobobboboaobod

1\7
e= lim (1+-) (3.2.2)
n

n—oo

goboobooobooboobboobooooooooboooooobooobooboooO@moOoobooobog
obooobOoooooobooooOobooooboooobobobooboooooboOoboooboOoboooboOoonoog
gboooooboooooboboobooboboooobooooboboboooobooboob0oboooboOoOm
gobobooooooooooobobooooooobobooooboobobDooOobooobOoDbUubOoDOoo
gbobooboooooboobooobobooboobooooboooobooooboooobooooboOooonog
oboocooobooooooboon
goooboboooboobooobooboobooooooDo

N
2 173 n

e _ T T T
et =ltadgrd g = lim ) (323)

000000000000000D0000000000000000000000000000000 20000
0000000000000000000000000 £ 00000000000000O00000000000
00000000000000000000000
0000000000« 00000000000000000000000000000000000000OO0
00®000000000000000

N

n N n
x x
li — li 24
NE — nnl NE%OT;O Vnn! (82.4)

obooooOobooooobOo0n O

ooooooooooooogooooooooooooooooboooopoooooooooooboooogn
oboobooooooooboooboomoooooooooooom33boonooooom340000d
gbooobOobooooobooooooboooooono

00 3.21(000) a1 <ax<a3<...<a,<...00000000 « 00000000 O0OOOOCOO
gbogbobooboooboboobbobobobobooboobooboobooboboobooboon
gobogbooboobgoobooobobbooboobooo

oooobooooo
e J00DODODOODO (monotone) increasingll 0 0 0 00 (monotone) decreasingl 0 0 0000 (monotone)

non-decreasingl] 0 00 00 O (monotone) non-increasing.

e O00OO0O0OODOOOOOOOOOOOOOODOOODOOOOOOOOOOOOODOOOOOODOOODODOO
oooooOooOOOOOOO0OO0OO0OO00000000000 5310000

e J000OOOO0DOCOODOOOOOOODOOOOOOOOOOOOOOOOOOOODOOOODOOOOOOOO
ooo00O0O00000000000000000O00O00O0O00000000O0O0ODOOOOOOODOOOOO
00000000 dstrictly increasingl 00000000

BRI MEF DB L EGhe e ey

20000e*0000000000000000D0000DO000DO00000000N00NDDOONDO000NDO00DDO00DO0Ooonn
gooooooooOoOoO0oooOoOoOoO0OOoOO0OO0O0OOOO0OO0O0OOOO0O00COCOOODOOOCOOOOOOCOOO0OBODOOO0
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ugbodobouagooobogboooboaoboaod

00 3.22(000) 00 {a,} 0000000 MOODOOUODOOOOOnOO0OO |a,]<MOIOOOODO
000000000000 0000000000 oO0o00g {a,|n>1}000000000O 3.1.100

gbooooao

Oo0oMOOOO0OO0OO {e,}000000000000O00O0O0O0O0OO0OOR0OOOOOOOO0OOO

oboobOoboobooboboooooboooobobooooboboooboOobo0oooooDon

00 3.23(00000000000OOOOT OO {e,}000000000DOOOODOOO lim a, OO
n—oo
0000000{«,}000000000000O0O0OO lim @, 000000

n—00

000{e,}0000000000O00O0DO0DO0OO  lim a, =40c0c00000{a,}000000000O000O0OO0

n—oo
ood lima,=—-o0c0c000000000D0CO0O000O0ODOOOOOOODOOOOODODOOOODODDOOO

n—oo

gogbooboobooboobDd —ecc™bDUOO v 000D OD0DDODOODOODOODOODOODO

0000000 tecoc00DO0OODODOOOODDOOO lima, OOOODOOO

n—oo

b 3230000000000 00000000O00DbO0ODbDOobLOOoObO0ObODbDObLDOobLDODODOObObODbO
00000000000, 00v200000000000000000»00000000000000O0Oa,0O
0000000000000 00000000000D0D0000000D0D000 v20000000000000
gbooboobooobooboobobboboobooboobobbobobooboobooboobob
goboobodbgoobboboboobuooboboobobooooobobooboboboboboobobo

uboooboooobooboooooboooono

00 3.230000 @, 000000O0O00O0OO0DOOO0OODODODO0OODODOO0ODOODO0OODDODOOODDODOODOO
00o00ooo0ooooo {ar,az,a3,...; 0000 «0000000000DO0O0O 313000000000000
0000oo0bOo000ddf0Ofda= 1lim e, OOOOOO0OOOODOOOOOOO
DDDDDDDDDDDangaDnD_EODDDDDIZIDDDDDDDDDDDDDDDDDDDDanDDDD a—e€
Oe>00 n0 00000000000 D0O000O0O0OOODODO0O0O0O0O0O0ODODODODOOODOOODODOOOOO
000000000 e>0000000000¢ =a—e00000000 «a000 {a,} 00000000
0 31400000 <a, <aU000000000mUOO00000000000 mOO0O0O N(e):=mOOO
0000n> N(e) OO
o <ap<a,<a 000 |a,—al<e (3.2.5)

ooooooooooooobf e, 0000000000 DO00e-NDOOOOOODOOOOCOODOO lim a, =«

n—oo

oooooao O
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3.3 Ouoaoobo

oobooooOooooobOooobOoobOooobOoobOmooooobooooooobooooooooooonoa
gbooooobooooobooooooooobooooboobooooboboboooboOom

00 3.3.1(0000000) 00 {e,} 00000

hnnlio%fa" = NlEnQQ(ﬂiIg%an), liﬁrlj;pan = ]\;gnoo(:;]%an) (3.3.1)
goooooododoiouoooiooououoooooboooououobooobobnon
000000000 liminfa, = lim «,0 limsupa, = lim ¢, 0000000000000 0O0

n—0o0 n—00 n— 00 n—0o0

(33.1) 0000000000

by = inf a, = inf{a, |n > N}, ¢N = sup a, = sup{a, |n > N} (3.3.2)
n>N n>N

gbooboobooooboooo

liminf a, := lim by, limsupa, := lim cy (3.3.3)
n—oo N—o0 n—oo N —oc0

gbooobobooboooboboooooboooobooooboboobobobooobooboooboboobon

OO00limsupOliminf 0000 sup0inf 000000 O00DOOCO0O0OOOOODOOOODOOOODOOODOO
gboogoboobooobooo

000 lm e, 000000lLImsup0 liminf00000000OOOOOOO

n—oo

00 3.32(000000000DOOOOO) O
() D0000000 400,—-c0c0000000 @, 000000000 COO0OOOOOOOOOOOO

liminf a,, < limsup a,, (3.34)

n—oo n— oo

() 0000 {a,} 00003M, ¥n, |a,| <MOOOOOODDO00000D00000O0O
(i) 0 000000000000000000000000000000000000

lim a, =« <— limsup a,, = liminf a,, = « (3.3.5)

n— o0 n—00 n— o0

goooobooooooboooboobooobooobooooooobooboobbooobooobDooDobobooOoo
gbobooboooooboobooooboobooooboooobooooboooooboooboooboobooooboOoboo
0000000000 0000000O000O0O0U0O0O0ODO000O0U0O0O0O0UD )OD0DoODO0OUoOO0OOO
Opooodoobo~y0OOOO0O0O0O0O0O0OO0ODODOOOOOODODODOOOOOODODOOOOOODOROOOOO

003320000
(i)0 (i). 00 {e,}0000000000O000O0OO0OOOOOO0OOOOOUOOOOOOOO0OOODOOO
00000000000 (@332) 00000000 by,ey DODOOOOOOOODODOOOOOOO

bn < bn+1 < bn+2 < - < Cn+2 < Cn41 < Cn (336)

goooooooogoooodoobots,, 000000000, 00000 OO0DOOO00 b, <c 000000
oooooooooopoooooD b,,c, 00D0OOO

m>n 000 b,<a,<c, (3.3.7)
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pdoooodoooooood
000{a,}000000{n}0000000wWhy?0000000 3.2300 A}im byOOODOOODOOO0O(3.3.3)
—00

0000000000 liminfe, 0000000000000 limsupa, 0000000 OOO0O
(i), 00 0000000000000 O0O0O00O0O0O0UO0O0OUOO0OO0O0OUO0O0OUOOOO lim a, =00
agood e

Ve 3N n>N = a—-e<ap,<a+te (3.3.8)

000000000000 NOODOODOOOoODOOoDoOO00O n>NOOOO inf0Osupd0O0a0n
Ve dN (a—engga—i—e oag a—echgoH—e) (3.3.9)

O0000oooUo {n}000000000000a—e<by 00000000 R>NOa—e<b,0000
O0000Oey 000000000000 ey fa+e0000000On>2NOce, <a+e0000000000O0O

Ve AN n>N (afeganD cn§a+e) (3.3.10)
00000000000 (337) 0000000000000 mnr0000 by<e¢,0000000000
Ve 3N n>N (a76§6n§0n§a+6> (3.3.11)
0OOD00000000000
Ve N n>N (fby-al<e 00 fe—al<e) (3.3.12)

OO0ooooOoooonD lim b, =a0 lim ¢, =a0 «NODODOOOODOOOOODOO

n—oo n—oo

OO0o0oo0ooo0oo00oDoon lim b, =a0 lim ¢, = 00000 NODODO

Ve >0 INp, No, {(n>N1:>|bnfoz|<e)ﬂ(m>N2:>|cmfoz|<e)} (3.3.13)
ooboOoooOo MO N OOODODODOOO NODOOOOOOoO
Ve>0 3N, n>N = (MnfM<e 00 knfM<e) (3.3.14)
oooooooooog s, <c, 00000000
Ve >0 dN, n>N =— a—-e<b,<c,<a+te (3.3.15)
00000000000 @83.n)o0ooooouod b, <a,<¢,000D0000OOOOODO
Ve >0 3N, n>N = a—c<a,<a+te (3.3.16)

OooopooodO lima,=aleNOOOODOODOOODOOOO O

n—00

obooooOobooobooboboooooboooogoo

00 3.3.3(0000000000000O00O0O0UOO0O0OOOY) 00000 ay,a9,a3,... 0000000
00 b,b,.. 000000000000

gboboobooboooobooboooobooooboooobooboboob0oboooOobooooobooooboon
obooooOooooooobooooboobooooboooobobooboobobooooOoboooooboooOoobon
gooooooboooooboboooobooooboboooobobbooboDobooboOoDbOoDbo

0000000000000000e<b000000000000n0 a<a,<b00000000000 [a,b]
00000000 [o, %20 (¢, 0000040000000000000000000
{a,} 000000000000[b000000000000000000000000 @, 00000000

ooooooooobooooooob hoooooooboo e, 00000000 LODOO0OO0ODODOOO0OLO
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o000, 000000000 LOO0DO0O0O0DOOODOOODOOOO0OOO0ODOO0ODOO0 e, 00000000
ooooooboobooboboboOo L,Oooooo
0Oooo0oo0ooo e,b00000000C0COOCOO0LDLDI3D...00007,000 b;ieaDEIDDDDD
ooooooU{«,}0000 [, O0O0O0OOOO @, 0006 00000000000 {b}0000O00O0OO
thU.pbgDhl’Il(i)l;lfbgDDDDDDDDDDDDDDDDDDDDDD m>4(0000004%,000 ,0000

{— 00 l—

0000000000000 0000000ooO0OO 332000000000 {b}O00D000ODOOOO O

3.4 ODOoooo®

oboobooooboooobooobooboooobooooobooboooboobooobOoboooboOoobooon
gboooboobobobooboobooboobobobooboobobbobooboobobobobobooboon
gboooboobooboobobboobooboobooboooboboo

00 34.1(0000U0) 0OU @, 000000000000000DO 000000 Cauchy sequencel 0000

00000000e>0000000000000 N(OOOOO

0000 mn>N(e)0O0O00 |am—ax|<e 00000 (3.4.1)

oboobooooboooooboooobOoooobooooboooooobooboboobOobo0ooboOobooonoOoDn
goooooooooobooooobooboooobooooboboboooDoboooo
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N ° o '... 00°%0, 00, 000 isz

° N(Sl) N(Sz)

gbooobooooboooobobooobooooboboooboobooboOobooooobooooobooon
ooboooobooooobooooboobboob e, 000bbooobboooobooobooobofa,d e, 0000 m,n
goboooboooooooooooboooboobooooooooobooboobooboobOobDOooDbOOobboOoDbo

00 34.2(0000000000O00O0ODOO0U 11000000) 00 @, 0000000O00O0O0OOOOO
e, DOOOO0O0O0O0OO0DOOOCOOODOOOOOOOOOOOODOOOODOODOOOOODOOOOO0OODOO
oooobooogao

obooobOoooooooon

gooboooooooobboooooobooooboobooooooooobboooooobboobobDbooooDbo
oobooboobooobooobboob oboobooobooboooboooooooooooooooo
gobooboobooooobooooboobooooonooboooobooobooboobOoobooobooobooon
OooooooOooOoo0oOoooOo0ooOooOoo0oooOooo000n limsup D liminfODOOO0OO00DODO
ooo0oo

Y0000 240000000000000000000000000000000000000«S00000000000000DO0
goooooooooooooono
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0 343 0000000000DO00O0O0OO0ODODOOODOOOODOOODOOODOOOOO0O0ODO 34200000
gboogbgooboboboobooboobobboboobooboboobooboobobboboobOoon
O00O0OO0OON(e)UOOO0ODOOOU0OOO0DODOOOOOOOOODOOOOO

1
Ap = —
n

0344 0000000000000 O00C0ODOODOOOOOOO0OO00O0 {an},{bn}t.{c.}00000O00DO0O0O
U000 0O0OD0O0ODODODe DO00DO0DOOD0

"1
= —1 - b=y ————
a ognJr;k .

1 a
cg:=1 n>100 cpp1 :zi(cn—i——)

Cn

OO0 00000000000000000 a,,b,00000000O0O0OCDO

0 34.5 0000000000000 00O0ODO0OO0UOOOODOODO@B24) 0000000000000 0DO0OOO
gboooboooobooboooooao

gobooogoboobooboobooobobooboobooboboboobooboobobbooboobg
obooooOoboooobooboon

mn

e UOODOOOOOe0OOODOODO ex:Z 'D30DDDDDD z000000x>000000000
n

n=0

00D000000000000000000000000000000000000 2000000000
000000D0000000000000000000000000000000000000000000
000000000

esinz=z-% +% -2 4...0000000200000000000000000000000000
oooooOoooooo

¢ 0<r<1000000000 {a,}00ans2 —ans1| < 7lapsr —ay| On=1,2,3,..0000000000
0000000000000000000000000000000000000000000000000
000000000000000000000000Mm

00000000000000
000000000 @, 00000 «00000000000000000000Oe>00000 N(e)ODOO
00000 n>N(e) 00 |a,—a|<e/2000000000m,n> N(e/2) 00

€ €
|am—oz|<§7 |an—oz|<§ (3.4.2)
coooobooooooooooboOooobobocOoOoOd m,eOO
@ = @nl = |(am — @) + (@ = an)| < lam =l +la—an| < 5+5 =€ (3.4.3)
00000000000000000 (341)0000000000000000 O

000000000000 «*0000000000000000000000000 «*000000000000000
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gdobooooouooood
gddoooooboooooooooboouoooob oD oo oo boouoboooo
goooboboboooooobobbbooooodbbbbooooobobobooooooooboobo
Joddoooooobobbooooooooboooooooboboooooooo
goooooooooboooooobooooon 3320000000
(B :=liminf a,, ~ := limsup a, (3.4.4)

n—00 n— o0

0000000000 <~y00000000000000000O0O@332)000000000000000O00

by := inf a.,, cy = sup a, 0
m>N n>N

0000 332000008=~y000000000000000000000000O0Y{e,}00000000
oooboooboobooooooboo

Ve>0, 3N (EmuzN — ag—mﬂ<e) (3.4.5)
00000000000000000000

Ve>0, 3N (anugN — w—am<e) (3.4.6)
afafafsfsfsfsls
000000000000 N,mDO00000 ¢>N 0000 sup 00000 supar=ey 000000

Ve >0, dN <m2N e cNfamge) (3.4.7)

oooooo
0’'0000000m>NO0O00 0000000 igfjvag:bNDDDDDD

Ve >0, 3N cy —by <€ (3.4.8)

oooooo

000ddod0e, >bh, 000000000000 0OUDOODOY,}000000000Y¢,}000O000O0OO
000000{e,—5,}0000000000000000O0 NOO ey—-by<ed00D000O00On>NDO
Oc¢,—b,<e00000000O(3.48)00

Ve>0, 3N (n;ﬂV:¢ |%4bﬂge> (3.4.9)

O00oooooog lim(e,—b,) =00 «eNOOOUOODOOOOOOOB=~0000OO0OO O

n—oo

gboooooooboobobdbn —oolO00OO0O0OO0O0O0O0DO0O0O0OO0 2—e000000O0OOOOO
gooo

00 346 (000000000O0OO0ODOOO11000000) lim f(2)0000000O00O0OCOOOOO
fz)D0DO0O0O0OOOOOOOOOOOOOOO

(C)00D00 e>000006(e)>0000000<z—al<d(e)000<|y—al<d(e)DD
000000 2,»y0000 |f(z)— f(y)|<e 00O0DD

goo

lim f(x) DO0OO00O0O0OO0OO0O0O0O0O0O0OO0O0OO0O0OO0O0O0OO0O0ODO0O0O 3420000000000000
oboooooboooooboobooo

0000000 (C)000000000 lim f(2) 0000000000000 0OOD0ODO0OOOOOOOOOOO

00000000 2310000000 231000001m f(zr)=b0000000

r—a
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ap, #a00 lim a, = 000000000 {a,} 0000 lim f(a,) =b000
n—oo

n—oo

00000000000000000000000000000
0000000000 (C)00a,#a00 lim a,=a00000 {a,} 0000000000 {f(a,)} 000

oo

goooboooobobooobooooon 1i£f(an)|:||]|]|]|]|]
DI:II:IDDDDDDDDDDDDDDDDS??;}DDDDDD lim f(a,,) DO0O00O00O0OO00OO0OOOOOOO

DDDDD{an}IZIEIDDDDDDI:II:II:IDDDDDEII]DDDDnz;leDDDDDDDDDDDDDDDDDD

000 {e«,} 0000000000000 OO0OOO0OOOOO0O (C)UO0OO0OOUDCOODOOODOOODOOUOO

0000000000000 (C)uooouooooooom O
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4 0O0O0OO

gboboobOobooooboboooobooboooooboooobooboooooOoboobooboOobooon
oboooooboooooon

4.1 0000000

00 4.1.1 0 «00000000000 f(z)00¢0000000lim f(z)=f(e) 000000000000
00000000000000000

000000000000000000 e000000000O00O0ODO0OOO §(e)0D0DOUD

0<|zr—al<dé(e)000000 200 |f(z)— fla)]<e OO0O0OO (4.1.1)

googooan
Ve >0, 3Jd(e) >0, 0<|z—al<éle) = |f(x)— fla)| <e (4.1.2)

oood

gooobodgoooboooobooobo

00 4.1.2 00 f(z)0 0000 00O0f(x)0 00000000000 OOOOOOOCOOO lirri_o (z) =
— r—a

f(e) 0000000000000 000 O00f(x)0 «000000000000000000000
lim f(z)=f(a) 00000000
r—a—

e JIIIIOOIUIOIOODOODOUODOCOOUOOIODOODOOUOOOODODOOOOOOODODODOO right continuous,
left continuous O O O O continuous to the right, continuous to the leftd .
e f(x)yUUOODO [0,]00D0 OO0

c€(a,b) OO0 lim f(z)=f(¢)O OO lim f(z)= f(a), lim f(z)= f(b) (4.1.3)

T—cC r—a+0 r—b—0

ooooooobooooooobobooobooboooboooboboooobooo
e ]IIUD0OOODUUODDODOOUULOOUDOOUDDUD f(e)DJUDOOOOUUOOOOUODO lim f(x)
oooobooooboobooooobooooboobooooboobonooooonOm

0 4.1.3 00 f(z)=+/|2|00000 000000000000 0OOOOOOO

0 4.1.4 00 f(z)O
000000z=e000000000
000000z=¢000000000000000000
00000000

4.2 0OO0OO0OOOOO0

bobooooooooobobobooboooooooboo,0ob0oboboboobooooooooboobann
obooooOoboooooboon

00 4.2.1 (0000 p.9300 2) 0«000000000000000 f(z)02=ea0000000 f(a) >0
0000e0000000 f(2)>00000200000000000 f(z)>1f(e)0000000 f(a) <0
0000000000000000000000000000
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0000 f(x) 0 2=¢000000000000 6000000000000 O0OOOOOOOOO O

goboooboooboooobooboobooobOoooo0oobooobooboobooboboobooOobooDboOoo

00 4.2.2 (0000000000000 19) 000 [,0)000000 f(z) 00000 f(a)0 f(b) 000
000000 FOOOOOf(e)=FO0Oce[e,b)0000000000000000020 005000
000f(z)0 f(e)0 f(b))0000000000000000000000

00000000000000000000D000000000000000D0D0D0O0000000 f(z) =22-2
O f(x)=000000020000000000000000000000002=4+/20000000000
gooobooooobobo 0000000000000 O0DOOOOODOOOOODOOOOODObOOODOn
oooooobooooboobooooooo

0000000000 :00000000000000002z=+/20000000000000000000
oboooOoboooooboboooboooooboobboooboOobooooobooboooOoboooooobooonog
ooooboobooooboboooog

004.220000 f(a)<F< f(p)000000000000f(e)> f(b))0000000000000000
000000000 f(e)=f0)000 fla)=FO000000 ¢c=«000000000
000000421000000¢g(z):=f(z)-FO0000000 g(¢)=0000000 c000000
000z=¢00000020000000000000000000000 g(e)<00000 g(z)0000
000004210000 2=¢0000000000 ¢g(z)<000000000000«¢00000y»000

a<zx<yOOOOO0OO200¢g(z)<000000

000000000000000y0000YOOO0OOg(k) >0000000000y0b000000000
0000YOOODOO0OO0O0000O000YOOD «0000000000000000000003.1.300000
0000000000000000000000000 g()=00000000000000000000000
00O0g(e) <00 ga)>00000000000000000
000g(a)<000000000000421000ae0000 200 gz)<00000000000Y O a0
000000000000000YOO0OO00000 000000000
O00g(e)>0000000000000421000a0000 200 g(z)>0000000000006>0
000D000a-d<2<a00 200 g(x)<0000000000000YOOOO 0000000000
000000 YOOOOOOO «000000000

0000 g()=00000000000000000000000000 c=a000000 O

obooboooobooooboobooboooooboobooobo0oboOooboOobooobOoboooboOoobooon
ubgboobogboobooboboboboobobooobboboooboboboboobobobaoboo
googoood

00 4.23(000000000000O0O0O0OOO0O 20) 0000000000 ODOOOOOOOOOOOO
ooobooooboobooboooooboooooaon

e J000D0I0DLDODDDOODOUIODUODDDOODODN f(x)=1/20000 (0,1)0000000
000000000000 000000D000yg(x)=20000000 (0,1))000000000O0O0OO
oboooooboooooobono

e JIU00ODIUCOCOODUDDOOUDLDOOODUDDOULDDOOOUOOOUDDOOLODOOOOODOO g(z)=
2-2200,00000000000000000000000

004.230000 0000000 [eb000000000O0O0O0OOOOOOOOOOOOOO
00000 2000000000000000000 [e,b)0n000000000O00DO0OO (n+1)0000
0000000000000 ooodo0 n—oo00DO0ODOODODODOOOODOOOODOODO
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000000 (n+1)00000 f(x)00000000000O0O0OO0O0OOOOO0O0OO00O0O0O00000 =z,
gbooobobodbn=1,2,3,..0000000 z1,2z0,23,... 000000000000 000O00O00O00O00OO0OD0O
u33d3pgooooooooooooooooooooood yy =2, 00000000000y, 00O00O00O0O
r,22,...0000 ¢ 000000000000DO0O0O0O0O0O0 40O, 000000000000000000M3

DDDa::élirgoygDDDDDDDDD a0 f(x)D0DO00000000OO0OO0ODOODOOOOOOOOz0O0O
O00e<2<b0000 20000 f(o)> f(z) 00000000 0UOODOOUODOy 0000000 0000
0002:000000000000000 000000004 00000 f(z)D000000y 000000

f(ze) < flye) (4.2.1)

goooooooo

ooooosoO0000OooDOODODODD v 0O eDbO0ODO00O0O0O0ODOO000O0/—ococ00O00O0DOODO
ooooooooooooOooOooooooO0oOoooD 20000000D0CDOOOO0OfOODOOODODO
000000000000 f(x) 00000 fle)OODODOODOOUOOOODOOO

f(z) < f(@) (4.2.2)

000020000000000000 fle)DOOOOOOOOOOO O

4.3 0D0O0OOOoOoOobOoOoOOooOooboo

gbooboboooobz*Daeb000z>000000000000000000000O000O0O0DO0ODOOODOOO
0000000000 0000000000000 @, 0000

z% = lim z%" (4.3.1)

n— o0

0000000020 «00000000D0D0DODODODOOOOOO30000000000000D0O000000
gbobooooobooobooboboo s3oobooooooooboon

Al0pO0000000000000000000000000000000000000000 lim a, =« 0000000 {a,} 000
n—oo
ooboo0ooooOoOo0O0oOOoO0O00O0OO000O0b0O000000 p116000
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5 00O

booboobooobobooobobooobooooboooooboooobooooboooOoobooOoboOoon
obooobOoboooooboobooobobooobooboooooboooooboooooboOoboooooboOoonog
gooooobooooobooobooo

boboobobooobooboooooboooooo

e JO00OO0O0OO0O0OOOOOOOLOOOODLDOOLOODOOOLOOOODODODODOODOOD DOOOODOOOOOOO
oooboooboooooooooobooobooooooobooooboooobobooooobooooooooooag
oooooooooogoo

e JO00O000ODODDOODOUDOLOOUDODOLODUODDOULOOODUODLODLODOODOODODODODODO

gbooooooboobobooooobooboobooooooboobooooooooboobobooooooooboon —0o04d
gboooboboboooooobobobo@oobooooobooog
gbobooboobooboooobooooboboobooboooobooooboooobOobooOonboOoDn
obooooooooboooobooboooobooobooobooboooboOooooboooboooboOoooboOooonog
gbooooooboobobooooobooboooooobobooobooooobo —0OobOobobooooooo
obooooOoboobooboboooobobooon oo

5.1 0O0O40OO

ugbogboobobbooboobooboboobooboobobobobooboobobbooboana
goooboooboobgooboobooboobboboobooobbboobooboobon

00 5.1.1(0000) »x=¢00000000000000D0 f(x)00D00O0ODOO

o {0 = 1(@)

T—a xr—a

(5.1.1)
o , df
0000000000000 f(2)0 2=a0000000derivatived0000//(a)000 —~(a)00000
X
000000 f(z)0 « 000000 differentiable0 0000000 f00000 /000000000000
00000 f0I00000000O0

000000 «0000 fla)0000 D f(o)000000D00000DO0O0O0OO0DOOOOODOOOO fOO
0 O O derived functiond 0 0 O derivativeD 0 00 0000000000000 000000MO0OOO00O000
000000000000000000000000000

0000000000000 00000z—e00000 |z—a|—0000000000(.1.1)000000
Ugbz0000000D000DO0DOOODOODOODOOODOOOOO0ODOO0ODbO0ObOobDbOOnDO

00 5.1.2(000000) 005.1.1000000000

f-(a) = xlgzn—o e (5.1.2)
0000000000000 f(z)0 «0000000O0]left derivativeD 0000000
fi(a):= lim o) = fla) (5.1.3)

r—a—+0 Tr—a

0000000000000 f(x)0 «00000O0OODOright derivativeD 0000

f0e«0000000000000000000000000f(«)00000000000000000000000
000000000000000000000000000000000 f_(a)=f.(e)0000f0«0000
000/ (a)=f-(a)=f+(c) 0000000000000000000000000
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uboobuoboobgbboboaoboabooooboon

00 5.1.3 (000000 25) 00 f(x)D2x=e¢0000000000f0«000000O0

gboooOoboooooboboboooobooooobobooobobooooobOooooobOOoDn O

obooooooooboobOobobobonoobOobobooooooooooooobOobOobOobOoboon
obooooobooooboobobooooobOoobooooooooobobooooobOoboboooboooboOoDbOoDn
O0o0oDo0obo0o0booDO p12900000 00 Weierstrass{O

5.1.1 0OO0O00O000D0

oo oooobobbuooooog

00 f(zx) 00000000 n-00000000000 n-000000n™ derivativeD 0000 () 0000
D0000000000000000000 f(z), f"(z), f"(z) 0000000000

d? d(d d3 d|d (d

@) (g) = - {r@)} @) = 5 f@) = | { @}, 14
10w = @) = @) 196 = i = [ { Lo} (514

T dz?

000000 000f©()0 f(x)0000000000000000000000000000000
00000000000 0000000Leibniz0 000 000000000

L@@} = P + 1@ @), (@)} = 1 @gla) + 2 (@) @)+ @' @) (.L5)
goooododtdnonoonoO
A {F)a(e)) = ; (1)o@ v@. (7)== o (516
000*00000000000000000000000000000000000O0000000000
B-(2)+6)
000o0oboobOoooodooobooooooobobboooooobobobboooooooboo

000000000 /00000000 f(x)UnO0000O00OOOO f(”)(x)DDD ooooooooboo
o/0cr-0000opoooopogooooodfOm<nbooocec~00gonD c™-oobDoOOd

gbomgobooobobobobobooobobooooboboooobobooboboboobobooo
gboboobooboooooboooobobooooobooooboon

5.2 UO0OOOOO

oboobOoboooooboboooboboooobobooobOOooooobOobooooobobooooOoDn
gboboooboobooooboboboooboobooooboboooboon

gbooobooboobuoobgoooobobboobooboobooobn

00 5.2.1 (00 Rolle 0000000 DOO0 28) f(x) 0000 [6,0)0000000 (e,b) 0000000
0 fa)=f(b)=000000000
[ =0 (a<&<d) (5.2.1)

oo0 ¢ooooon

2000000000000 (a+b)"=>7_(})eo"*0000000000000000000000000 (R)0000000
afalulsfs
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000000 ¢é00000eb0000000000000000000000000
0000f(z)00000000000 f(2)=0000000000000000000f(x)00000000
0000000000 f(z)0 (e,b) 000000000000 0000000000000000000000
00 —f(z)000000000000000
00000000000000000000000000000000000000000 4230000000
0000000000 é000000000 fO00000¢€(q,0)000060000000000600000
f()>f(x)000000006000000000
h) —

h—0 h

ooooooooooobooooobooobOO ArO0O00DOO0OO0ODODOOOODOODOOOOODODOOOODOOO
ooOhr>000000ARA<O00D00ODOOOOOOODODOAR—0000DOODO AODODOOOOOODODODOO
gooobooooobobooobooboobobooooboobooooboobooooboooobooooboooo

goooboobon O

A

Y
Y
P

O000000000000Lagrange 00000000000 ODOODODODOOOOOOODDOODOOO
ooooooooon

00 5.2.2 (0000000000000 27) f(z) 0000 [0,b]0000000 (6,0)000000000

ggogood

TO-ID _ ey (a<e<n (5.23)

o000 ¢ooooon

OO0o0o0DOoO0o00oDo0o0oooo0no¢ooouD e, bOOO0O0DODOODODODO

000000000000000000g(z) = f(z)— f(a) - 2=2{f(b) - f(«)}00000000000000
000000000=g¢'(&) =f'(6) — 5= {f(b) - f(a)} 00000 a<€E<bOOODOD O

goboobobooboboobbooboooboobboobobooobooobooboobboobboo
ubooobooooboon

00 5.2.3(000000000000000000 30) f(z)0 g(x) 000000 [¢,b)0000000 (a,b)
000000000000(eb) 00 ¢'(z) 00000000000

fb) = fla) _ £ .
g(d) —gla) — ¢'(¢) (a<€<?b) (5.2.4)

o0ob0¢ooonoon

3¥000000000000000000000000000000000000000MO000M00000000000000000
gobooooooooooooooon
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000000000000000000g(z)£000 g(a)#¢(k)000000000

DDDDk::mDDDDDF(@ = f(z)— fla)—k{g(z)—g(0)} 000000000 F(a) = F(b) =00

00 FOOOOOOODD £,¢y00000000000000000000000000 F/(¢)=000¢000
0000000000 f/(§)—ky(6)=000000000000000 O

5.3 UOOoboobOoOoOg

gbooobooogoboobogooboooooboooobobobooooboobooboboooobbooboDobobooo
oboobooobooobooboooooooooooooobomooooooobooboooobooooboOong
oood

5.3.1 0O0O0O0OO

oboocobOoboooooboobooooboboooooboooooobooooooboboooboOobooon
ugbogboobobboobogboobobboboobooboboobooboboboboobooban
gboooboobooboobobbooboobooboobooobobbobooboa

00 531 (00000) 000000000DOOOOOI0O0UDOOOOOD fOOOD

ez,ycl00z<y00000 f(2)< f(y) 000000 f0I000000000000OO0
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oooobooog

e /000 f(z)>000 =00 I0 f(z) 00000000
e /000 f(2) <000 =000 f(x)00000000
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0 533 (0000000000000O0O0O0O0 p.142000 26') f(x) O0O0O0O [e,b) 000000000
(e,0)) 00 O00O0DODOOOODODOOOO

e 000 (a,b)000 f(2)>000 = 00000 [a,b]0 f(x)00000000
e 000 (a,)000 f(2) <000 = 00000 [a,b]0 f(z) 00000000
e 000 (a,0) 000 f(2) =000 <« 00000 [¢,0]0 f(zx) 000000

gooooOoOOOOOOOO0OOOO0OOOO0fOOOOOOOOOOOOOOOODOODOOODO —OOOoooo
ooooooooooo0oooD fOoO0DOOO0ODOOOODOOOODOOOODOO
0000000000000 00000000000f(z)>00 f/(x)<0000000000000 f(x) =200
uboooboooobobooobooboooono

00 534 (0000000000000O0O0OOOOOOO0O29) f(z)D0D0O0 I=(e,b)000000O0
oooobooog

e I0D0D f(2)>000 <« 00010 f(x)00000000
e J0DDO f(z)>000 «— 00010 f(z) 00000000

5.3.2 0O0O0O0O0O0OO0ODO

gbooobooboobooboboobooboobooboboobooboboobo

00 5.35 Dzx=a000 f(x) 00000 local maximumO OO0 0000
dr >0, O<l|z—al<r = f(z)< f(a) (5.3.1)

000000000000 00f02=e00000000000000 2=e¢000 f(z)0000O0O]local
minimumO 000000

dr >0, O<|z—al<r = f(z)> f(a) (5.3.2)

gobobooobobooon
Jr >0, e —al<r = f(z) < f(a) (5.3.3)

cooooooooooooobooOoooobofOe0OO0O0ODOOODOOODOOOOODOOOODOD

0000000000000 000000000 f(r)U2z=e¢0 000maximumO 000 f0 00000 OO
00000 feODODOOODOOOOOOOOOOO

f00000000000000 20000 f(z)< f(a) (5.3.4)

oboobooobooobooboobooboboog 000000000 0DO00D0O00O00D000000 minimum0d 0
00000000000 000000000D0 lecall OOODODDOOOODDOOODODODOOODODOOGglobal OO
obooobOobooobooboboooooboooogon
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00 5.3.6 2=«000000000000000 f(z)0000000000000
(i) f(z) 0 z=¢00000000 z=0a0 f(z)000000000000f(¢)=00000000000
ooooooo

(i) f(z) D 2=¢00000000 f(e)=000000000000000

a. f'(a)>00000 f(z)0 z2=e¢0000000

b. f"(a) <00000f(z)0 z=e0000000

c. f(a)=00000f(zx)0 2=¢00000000000000000000000000000000
000000000000

000000 ()-c000000000000O00O0O000O0O0O0O00O0O00OOO0O0OOO0OOUOOOm

5.3.3 0O0O0OOO

0000000000000000000000000000000000000
00000 f(z)0 200 f(z) 0000000000000y =f(z)00000000000
000000000000 f(z)0 f(x) 0000000000 y=f(x)0000000000000000
000000f"(z)>0000:0000000000000000000000000f”(z)<0000 2000
00000000000000000000O0 000000 f//000000000000000000000
0000000000000000000000000000 pp.150-1540000

0000000000000 00000000D000 convex function0 00000000000 OOOOOOO
concave function0 0 000 0000000000000 OO0OOODOOO0OOCOODOOOOOOOOOOOOO
oooobooooboobooooood
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54 UO0OOOO0OOOOOOOOLDODO

oobooooooOobooOooboooboboobobooobooobooooooboooooooooobooobooobooooon

oooooobooooooon
000000000000000000f(»)000 fle)0DOD0OOO0O0ODOOUODOOOOODO

n

< f(n) (g
f@%aﬂ®+§:f 5)@—aW (5.4.1)
n=1 :

gobobobooooboooooboooooobooooooobooobooobooooooboo0oooobo0dd a=0
oooobooogn

oo
2 112'3 4 1

T __ T x _ - .on
. o3 25 a7 — (D" o
Slnxzx—aﬁ-ﬁ—ﬁﬁ-"':;mx (5.4.3)
2 a0 S,
cosle—a—l-ﬂ—ﬁ-i-“-zz (2n)!$ (5.4.4)

oooood
gboogboooboobooboobooboboobooboobobooboobooboboobOoobo

obobooboobooboobbooboobooboooboobboo0o0oubOo0n sined cosz000O0O0O
Ob000000sinzO cosz 000 27 000000000000000000@Msinm=0000000000
oood

o0o0bo0ob0O0boobo0oooob0obOoobooboOobobOOsinzd cosz O OO00OODOODOOOODOODO
gboboobobooooboooobobooooobooooboboooogoo

e 000(54.2)00000000000D00000O0OOOOOO e®,sine 00000000000000
0000000000000 00000000000000000000000000000OO00O0000
0000000000000000000%*0

¢ (541)00000000000000000000lz-e 0000000 f(z)O fle)DOO0DOOOOODO
0000000000000 0000000000000000000000000000O0O0000O0

gboboobobooobooboooobobooooboooobobooooboooobOoboog

5.4.1 0000000

gboboobooooboobooooboboooooboooobooboooonog

400000000000 e%,sinz 00000000000000 (5.42)00000000000000000000000000000
oooooooooooog
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00 54.1 (000000000O0O) f(x)DODOD0OOO0 IOD00000000000DO00O00 a€el0O
00000000000 =zel00000¢0 00000 ¢0000D0O0O0OODOOO

=1 ek (g (n)
f(@)=fa)+ Z ! k'( )(x —a)f + fT(E)(x —a)" (5.4.5)

n—1 (k) a (n)
Sp(x) := f(a) + Z ! k;'( )(:c —a)k, R,(z):= / n'(f) (x —a)" (5.4.7)
k=1 ' :

0000000000008, (x)00000000000000000R000000R,(x)0n00000
gooo

e ¢ =0000000000000000000Maclawrin0000000000DO00OO
e HUDOUODLOODLOODLOODLDOOOLOODLODLODLDOLODLODOOOObLOOULOLOOObOObLObOObOOn
UbbdblDy=2z—-—a00000000000000 2000000 2=e000y00000y=000
gboobouobdybbOob0oboobobobob 200 z=c0000000000COOOOOOOODO
e JJ000DODODODOUOOUUOUUDDLOULDEO aOLODDDMWDODDDOODODODODODOOOOOOOOOOO
000000000 Ry(2)0 2, 00000000OR,(x)0 00000 2z, 00000000O0OOOODO
ooboooboooooono s4.100 f(”)(z)DDDDDDDDDDDDDDDDDDDDDDDDDDDDD
ooboobooboobo s4600000000O00DODOOODOODOOOODODODOODOODOODOODOO
O0o00Db —0D0D0O¢0oDooooDobooooDooooo¢ooooooooobooooobooong

00 5.4.1000%0

n—1 (k) a
Fuwmwp@+§jfg)@—@ﬂ, G(z) = (a —a)" (5.4.8)
k=1

000O0F(z)0 (54.6)0 R,(¢) 0000000000000000
00000000000000000000 52300 F,GOOOOOOOOOOOOF(z)0 f(z)00 (z—a)*
0000000000000000 G(z)0000000000»00000000000000000000

Fla)=F'(a)=F"(a)=...= F" Y@) =0, F™(a)=f"(a) (5.4.9)

Gla) =G'(a) =G"(a)=...=G" V(a) =0, G (a) = n! (5.4.10)

gobooboobooboobooboobobbon

00000 52300000
F(x) - Fla) _ F'(&)

— 5.4.11
G) —Gla) ~ C'&) (5:4.11)
ggooo §1DDDD§1D o0 x0000000O00O00OO
gooooooogd F’(a):G'(a)ZODDDDDDDDDDDDDDD 5230000000000
J o J 2 _ §add

G'(&) G(&)—Ga) G'(&)

P¥N0000000000000000000000000000000000000000000000000000000000000
goooooooooooooOoOoOooOoOoOOO0O0OoooooooboooooOobObOODbOOOOOOOO0O0O0OoOoOooooooooooon
goooooooooooooooooooOOOOOO0O0OOOO000ODbOOO0O0O0ODODOODODOODODOOOOOOOOOOODDODOODOO
gobo0oooooooooooooooooboo0oooonoooooobooo
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0000 ¢&O0000&0e0 00000000000
000000000F®(a)=G®(e)=0000000000 k<n-10000000000000000

F®(g)  FW(g) = FW(a)  FE (i)

= = 5.4.13
G (&) GRI(&) —GR(a)  GEHD (&) ( )
0000 & 0000&4+1 00 &G OODODOOO0ODOELSn—-10000000000
gbooobooooboooo
F(z) - F F®)
G(z) = Gla)  GM (&)
0000 ¢,0000¢,0e0 0000000000 00DOODO0OODDOOOODODODOOOO
Fx) _ f™(&)
e (5.4.15)
ubobooboboooboobooboobooooong O

54.2 00000000000000000
0000000000000
00000000000 f(z)000000000000 (z—a)*00 Spy(z) 000

0000000000000 00000000000O00000D00G46)00 S,(x)0 f(x)DODOOODO
R, (x)0000000O00OO0OOOOOOOO
gboooOobooboobOooobooboooooboooobooboooooboooon

00 5.4.2 (pn0000000) 2=000000000000 f(z),¢(x)0000

+—0 0000 lim L) =90 _ O0n000000 (5.4.16)

x—0 xn

00000000000 g(x) 0 f(x)DUnO00000D0RO0OO0O0O00O0OO0OO0O OOOO

000000f(x)—g¢g(x)000000000D000000O0OD0O0O0OOD0O0O0O0O00."0000000000
gboogoood

00000000000000000000003

00 5.4.3(00000000000) lim f(z) = limk(z) =00000
DDMnﬁ?:ODDDf@H]M@DDDDDDDDDDDDDDDﬂ@:o@@»DDDDDDDoD
r—a €T
goooo
DDDDDDDDDDDD;ZEQE;DmHaDDDDDDDDDDDDD
T
f(z)
JK>0 3>0 O<|z—al<éd = m<K (5.4.17)
x
0000 f(z)0 h(z) 00000000 0000 f(z)=0(k(z)) 0000000 0000000
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e JO0O0OOODOOLOOODODOOLOOODODLDOODODOOOODODOOOO

¥0000000000000000000000000000000000000000000000000000
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e 0000000000000 O000ONON00000O000000,000000000000000000
00000000000000000000000000000000000000000

e 000000000000000000 f(z)0 g(x)00000000000000000 f(z)0 g(z) 0
000000000000000000000000000000000

e 00 f(x) 000000 ¢(x)000000000000000000000000000000000000
00000000000000000000000000 f(z)~g(x) 000000 f(z) =Q(g(x)) 000
0000000000

O000000000o(5.4.16) 0
f(x)—g(z)=0(z") 0OOO0OO0ooOODOODO (5.4.18)

ooooo
DDD[IDDDDDDDDDDEII:IEIDDD[I[I[I[II:IDDDDD’DDDDDDDDDDDDDDDDD‘

00 544 (000000000000) OO0 f(x)D2=0000000n000000000

_ f™ ()

f(.%‘) = Sn(x) + Rn(33)7 Sn(x) = Rn(-T) : ol x (0 <0< 1) (5419)

00000S8,(2)0 f(z)0 (n—1)0000000000000

n—1 (k)
f(:c):zf (O)zuo(x"*l) (5.4.20)

k!
k=0

00000O0o0obOOoooOooooooon
limRn(x)

z—0 {1,‘"71

=0 (5.4.21)

00000 (h42))00000000O0O0OODOOOO

00 54.5 (00000000O0O0O) OO
nooUooOoooooooUo fMOo000000é>00M>000000

lz| <6000 |[f"(2)] <M (5.4.22)
000000000 0000O00
n—1
f(k) 0 N
fla)y=>" kf )mk+0(x ) (5.4.23)
k=0

oood
2)000000oooooo fMOoooDoDoooooooo fx)O Cc~-000OO01)OODOOOODOOOOO

oboobooobooobooobooooobooobooobooboboobobooooobooooOooboooooobooo
ooooo c*0ooggooooogoooooooooDooo0gobooo0oobooooUooDooboog
oo0O0 5440000000000000O

5.4.3 0OO00OO0O0OOOOOOOOOOO0

bobooboooobooboooobooooboboobooboon

e 0000000 f(z)=cplx—a)" +cp_1(z—a)" 14+...4+ci(z—a)+c0000000000O0O0DOODO
gooboooboooboobooboobooobooob bbb boobbbooob b
googd
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e J0UODOf(x)=e*0000000000000OOOOODOOO *0000000000 «=0000
ggooooooo

n—1 r x
T 1
x __ . y n—1
e’ = ,;:O T R, (), R, (x) = (=] /0 el (x —y)" dy (5.4.24)

000000000000000000000000000000000 20000 lim R,(z)=0000
obooooboooooobobooobooboboooobono 0000

o0 k
z X
er = kz T (5.4.25)
=0

ooooboooobooboobooobobooooobooooboOoboooooboooo
e 100MO0O0Osin,cosUOOUOOODOOOOODOODOOOODOODOOOO

. _"—1 22k+1 (—1)" e o
sinx = kZ:O(—l)k O + 2n=1) /0 (siny) (x — y)?" " dy (5.4.26)

0000000000 00000U0o00oO0 0000 lim R,(x)=00000000000000000

n—oo

O0000
o0 & $2]6—{-1 e k 1,2/6
i = —1)f —0 ooooooooon = -1 5.4.27
i kzzo( T oS kz:;)( NCTAT (5.4.27)

000000000000000000000000000000000003%0

sine 0000000000000000000000NR=1,2,...,80y=S,(x)00000y=sinz0000
gbooboooboooobonOoOobOO0OOOO0ODbDOO0OOO0ObOOODOOODOOOOODbOOODOObOOOOOnDbOOO

oboboooboooooooboooooboobooo
000 n=11,21,31,410 n=10,20,30,400 0000y =sinz 0 000000000nO00O0O0OO0OODOO

gboboooboboooooboboo 0000000 DOO0OO0OO0ODOO0ODOOOOODOOOOOOODbOOOOn

n=1 n=3 ° 7
5' 27 n=11 21 31 41 ;

sin X

. / | sin X ]

40°

n=10

obooooooooooboooooaon

00000000000000000000000000000000000000000000000000000000000000
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00z —000000f(z)=1+x+22+0(2?)0g(x)=3+2+0(x) 000000 f(x)g(x)D0O f(z)/g(z) 0
000000000000 00000D0D00 =00000000000000000000 g(z)#A00000
gom

goooboobooboogbooboobd tanxe0O0D0OODOOO

obooobodbuodbes=00000000000O00O0DO0O0ODOUOODOODOODODDODeODORO
a) log(1+ 3x) b) e c) log(1+ z?%) d) tanzx e) coshz

O0000O0a),b),ey 00000000000 OOe),d) 000000000000 0ODOOOOOOOOOOOOO
oooobooog
goobooooobooooooboooobooooooooobooooooboo0oooooooooOooOoooobooooon

obooobobooobooboooboobobooobOoboboooboboboOnOOOO
bbonO0000O0O0O0OCODOOOOOOODOODOOOOODOOOOODOO

oboooooboooo

n (_1)kmk+1 /ac (_y)n+1
! 1+ = E + d 5.4.28
og( x) = E+1 0 1+y 4 ( )

gboooboboooboooboobooboobo n—-ococbOO0O0OO0OO0OO0ODOOOOOOODOOOODOODOOOOO

s (DR & ()Rt
log(1+z) = 1 =y 5.4.29
og(1+2) JQJZ; k+1 k1 (5.4.29)
00000D00000000000D00000000000000000000000000000
ooooooo
000000000000000000000000000000
1. 00000000000
1 _ = k (—y)"H
— =) (- (5.4.30)

14y 1+y

k=0
ooooooooobooooooooododooo 1+y00o0O000000000y0OOD0OO0OO0O0O000O0
O00y#-1000000000

2.00000000 000 «c000000D0O00DO0ODOODO nDDDDDDDDDDDDDDDDDDD
000000000000 (54.28) D000000ODO 00000000 1+ gbooboooooog
o000z >-10000000

3. U0ooooooooooo
n k k+1 T (_ n+1
y)
Sh s R, = d 5.4.31
iz Zo k+1 +1(z) /0 1+y Y ( )
goooooooooooogoo (5.4.28)|:|
log(1+ ) = Spy1(x) + Ryyi1(x) (n=0,1,2,...) (5.4.32)

oood

oboobooobooobooooooooooooooooooooobboooooobo@moboooooooon
gbobooboboooobooooboobooooboooobooboooobobooooboobooooonon
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e JO000OOOUODOOUDOOODOOUDOOUODO KOUODOOOUOOOUODOODUDOOOODDODOOO
k=100000000000 k=00000

e S+, R, 0000+ 1000000000S, 1 0n+10000000000000000000O00O0O
rR,,00oo0OO0S,,000000O0OO000DOOOOOO0 pl0O0O0DOO0 —OO0O0O0OODOOO R, O
obooob —0oo0gob 130b0b0oooboobogoboooobobboobDoooboboboOoDg pt
gi3ggboobooooooobooboobooboo13gboobooboobooboobooboo

ooooogo
00000((G432)00000rn—o0oc 00000000000 O0OOOOOOOODOUOOOUOOOOODOO
obooobooo 00000 000-,000000000000000M0

gbobooboboooboobooooboboooooboooobooboooonog

00 ap,b,00000a,,b, 000 n—0c00000000000 lim [a, +b,] = lim a, + lim b,

n—oo n—oo n—oo

00an = Spt1(#),by = Ry () 00000000000000000000000-1<2<1000 lim Ryyi(z) =
000000000000000pl00000000 lim S,u(x) 00000000000000000000
000000000000000000000000000000000000000000000000000
000000000000000000000
0000000000000000000000000000000000000000000000C :=log(1+x)
0,00000000
C=an,+b,, 0000 a,=C—b, (5.4.33)

ooooddn>10000000000000000DOG 0000, 000000000D00O00OO00ODODOOO
oboooOooboooooboboboooobooooobOobooboobobooooboOoboooooDo

C = lim a, + lim b, (5.4.34)

n—oo n—oo

0000000o0oo0oooO0oD -1<e<100000b,=R,11(x)0000000000O0ODOOOOOO

n —1)kpkt1
log(1+ )= lim Sp41(z) + lim Ryyq(z) = lim Sp4q(z) +0 = lim { E ()x] (5.4.35)
n—00 n—o00 n—00 n—00 = kE+1

oood
0000000000000 00000 p.10(1)0D00O00O0OD0OD0OOU0ODOUDOODOOOOOONR —000
oboobOobooooobobooooobooboooooboboooboOobooooooboOobooooon

O000On—-o00o00000000000-1<2<100000000000 lim R,1(x)=0000000
00000000000 00O00O0D0O0U0O0 00000 (54.32)02>100000000000000000O
x=200008,41(2),R,+1(x) 000000000000 R=1,2,3,40000000000000000

544 000000000

boboobobooboobooboobooboooooboooobooboooobOooooobOoo

1. 0000000000000 DO0O00000O0d(z—)"UD00000O0DDOOOOOODOOOOOOODOO
oobooboooooOodooooooboobooooboboobooobooobooooooooobooooboog
gooobooooboboooooboooooboobn

2.0000000b00bO0obO0obOO0bO0bOO0obOobobooOobOO0bOOobOO0OoOOoO0bOOobOobOOobOobOOoOoOon
gboboooooooooboobobOobobob «c0OO0DbOO0DbO0ObOO0ObOO0ObObOObOOobOOOObOOobOOD0OO
oooobOobooooobOobooooOoobooboobO0bobob0 000000000000 0DO00OO0
goboobooooboooooobooboooobooobooooboooobooboboboobbooboboog
ooboobooboobooon
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gogoobbb0oo0o00o0o0o00000O000000000000000O0000000000EwerdOOO

0

e =cosf +isinb, R (5.4.36)

oo

Joo0bO0d0bOo00bO00bDOo00oo0obOddbDz=0000000000DODOO0ODODOODOOODOOODOOODODOO
e 220+

00000000000000
=) (-1 Z 2@ Y (5.4.37)
£=0 £=0

0000000000000000 A00000000000000000:*000000000000000000 cosf+isind
goobooooobooooooooooooobooooobooooobOoOooOobOboOooOobObo0oooDObobOoobobOboboOoooDooo
goboboooooooooooooooooooooboooooboooooOoboooboOooooooooooobobooooooDooboo
goobooooooooooooooooooooboboooboooooobboooobooboOboooobODbboobbooooDbbOooo
000000000000 00000000OOsin,cos D00 27000000000 e*** =¢e% 000000000000
gooooooooboooooobooooooOooOooooOoboOooboOOOoOobObOOoO0OoOobOo0oOoobOboOoOoOobObobo0oOoDbooOoo
Osinz 000000000 sine0000000O0CO0O0O0O0OMOOOOO0O0O0ODOCOOOOOOOOODOO0OOODOOOOO
goboooooooon

5.4.5 0O000O00O0OO0OOCOOOOOOOOOOO0

goboooooboooboooooooooooobooooboooooooobooobboOoobooobooon
gboboobooboooobobooooboooobooboooooboooooobobooobo —0oboboooa
obooooooboboooobOoboobooboboooooobOobobooobOoboboooooboOobooon
gbooooboobooooobobooboooobooooboboobooboboooboOobooooDbo

00 54.6 (0000000000000 TaylorDOO0O) f(x) OODODO0O0OO IO C™O00000DOOO
000D I0D0 eelI 0000000000000 xel0D0O0O0O0DODOOOODODOO

|
MI
L
=

k) a (n)
f(@) = Sn(z) + Ra(2), )(x—a)k, R, (z) ::/ /™) (x—y)"tdy (5.4.38)

P (n—1)!

000000000000 Ry(x)0n—oo000O00O00OOOOOOOO lim Ry(xz)=0000000000
ooooobooboooogooo

> £(k) (g
fl@) = lim S,(z)=>_ Ll )(xfa)k (5.4.39)

O00000000000000000000000000000000000000 0000000000000
O000000000000000n—-o0o00000000000000000D0 fO00000000 000
000000000000000000000000000-1<2<1000n—000000000/z>10
O00000000000000000000000000
D0000000D0000000000000000000000000000000000000000000
000 f(z)0 CN-0000D00((5.4.38) 00000 < NOOOOOOOODOOOOOOODOO 200000
oooooooo

Ln=1000 /" f(y)dy=f(z)— f(a) 000000 f(e)00000000000 —— fO():=f(z)00
D0ooo0ooo

I''n=20000000000000000000000000000000n=10

f@)=f@%+/wfwﬂy (5.4.40)
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0000000000000000000000
/z f'(y)dy = /x{—;;(w —y)} f(y)dy = [—(aj - y)f’(y)]
~@-af @+ [ @0 W (5.4.41)
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+/7$—wﬂwﬂy

a

II.nO00000000DOOn+1000000D00DO0000n<LSN-100000D0O0D00RO00000DO
000000((438)0 0000000000000 OO0OO0OUOOOUOOOO0OO0OO0OOO (n—!IO0O0OMm

n

1

= 0@ =+ [ @y (5.4.42)

000 (54.38) 000000000000 0OO0O0OOOO (n—1!'000000O0((G438)0n+10000000
ooooooboooog O

5. UOUOOOOOOOd

ooboooooooob1ooobboobooobooooooooboboobbo0ooboobo0o0-1<2<10O
oo

log(1+z) = lim {z”: (_ch} = i M (5.5.1)

nﬂoolc:l k k=1 k
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gooooboobooooboobobooboooboobooooobooboooobooboobobooooobobobooDbon
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1+y T
1 =__7 0O0O0g = 5.5.2
=g V=50 (5.5.2)
Doooooo L
1+
l%ﬂ+@=bdjj%=2@+%+%ﬁm) (5.5.3)
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5.6 UOOOODO

DDDDDDDDDDD‘DDDDDDDDDDDDDDDDDDDDDDDDDDDDD

00 5.6.1 (0000000000) 00000 f(r,y) O C-00000
of of
ﬂa+hm+k):fmm)+55(+emb+9mh+5§(+ﬂmb+9mk (5.6.1)

000000000 6A00<6<100000000 00060 a,bhk000000OO0O00C'O0 R0
000000000a=(a1,as,...,a,)0 h = (hy, ha, ..., hy)0

fla+h)= +Z o (a+Oh)h (5.6.2)

0000000<#6# <100

000000Og(#) =fla+th,b+tk)0 t000000000000000000000O0
fla+hb+Fk) — fla,b) = g(1) — g(0) = ¢'(0) (5.6.3)

0000000004 00000000 1330 2(t)=a+th,yt)=b+yk 0000000

Of iy O o _OF, OF,

/ ! /

_ 6.4
() = G () + 5y () = Ghht Sk (564
gbooobooosel10000nb0000D0000ODO0O O

00000000000000000 C'00000000000000000000000000000000

00 5.6.2 (000000) 00000 f(z,y) 000000000
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ﬂa+hm+k):fmwy+5;(+0mb+9@h+af

g, (@ Ohsbo+ 0k}l (5.6.5)
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