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gboboobOoboooooboooooboboooboobooooobooooboooooobooboobOooonoog
gbooobooboobudbdnugbbobboboobooboobooboobobooboaobod
goboobdooboobboooboobooobooboooboobbooboobboobboobobOoo
gbobooobooooobobooooobobooobooboooono
ooooooooooobooooOObOOo0Ooooooobo0o0oooOooObOOo00ooobooOoooooonD BO
ooooooboooobD 2300000000000000DO00O00O0DO0ODOOOOODODO

4 0OU

gobogoboooboobobooboooboobooboboobooboobobooboobooboboboobag
oooOooooooOoOoooOoOO0o000ooOUoO0OD fOOO0O0O0OODOODOOODOOODOOOOOOOODOOOO
ocoooooooooooooobooooooooD fO0ODOOOO0OODOOOOODODOOOODODODOOO
gbooobmobobooobooobooooobooboobooobooboomoooobooobooobooboooobooon
googobooboobooobobbooboobooboboobooboobooboobobbobooboon

4.1 0O0O0OOOO0OO0OOOO

0000000000000000000000 f(»)00000000000000000000000000
000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000

f(z)000000DDDDDD000000000000 f(z)>00000a<b0000000000 [ f(z)de
000000000 [¢,b)000y=f(zx)000002-00000000000000000000000000
000000000000000000000000000000000000000000000000000
0ooo

00000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
0000000000000000

b
DD4JJ(DDD)a<bDDDD[mMDDDDDDDDf@)DDDDDDDDL/f@MxDDDDDDDD
0oo0o0o0O0o00ooo ‘

e 00000 [0,b] 0 nO00nO000000000000000Da=29<21 <2 <...<Tp1 <y =bl
00000 [e,b)0 00 0000POO0DO0000D0000 [g_1,2;)00004=1,2,...,n,0000000
00000 [PJO000IP| = max (s —2-1)000 |P|000000 4P)0000000000000
0000000000000000 |P/000000000

e 0000 [z5.1,2,) 00000 ¢O0000¢=1,2,...,,00000000 ¢1,Cs,...,(, 00000 (0000

e JOODOOODOO P,gDDDDDDDDDD

B[P0 =3 f(G) (@i = i) (4.1.1)

googooo
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e 000|P|—»00000000000 POOPOOOOOOOOOOOOOOD{O0O0OOO|P|—000
00 R(f;P,)0000P (00000000000 0000000000f(2)0 [¢,b)000000000

b
ooboooboobooooobooooon / flz)dz 00DDO0OOOOOOOOOOOOO

b
/ f(x)dz = “ lim 7 R(f; P,() (4.1.2)

|P|—0
Jdooooooooooooooooooog «»70o0o0oo

a b a
DDDDa:bDDDD/f(:c)dm:ODDDDDDDDDa>bDDDD/f(:n)d:c:—/ f(z)dz 000000
a a b

a

Da>bDDDDDDDDDDD/ f(x)dz 0000000000 D0O0O0WMOOO0OUOOODOOOOOOOO
b

gooobobooooobooooogo

—

flz)>000000000-=50000000000000000000000000O00O0O R(f;P¢)00O0O

A

y=f(z)

[

To Q1 x4 22 Ty 3 23 Ux, 5 g L
0000000000000 0000000000000DO000DO000DO0DO000O0O0o0DOOo0oDoOOoooOoOog
0000000bOO00DOO000O00OO000OO00bOO00DO00DbO0oD0obOO0oDbOO0ODOOo0DOO0o0oDOOo0DbOOoDoOOon
do0o0doooDoOOoobOOo0oDO000ooo0ooooDoooDoooDooooOoooDoDoo0oboDoooooooaon
0oo0doodoooooDooooooooooooo

000000000000 000000O000DO00D0000O00O000DbO000DbO0D0DO00ODO0O0ODOoOoDOOoOooDa
00000000000000000'o

0000000000 o0oOoooOdooooDooooooOoooOoDooooooDoooOooDooooonoaa
00000000000 oo0o0oo0ooDooooooDoooDoDoooDo0ooooooooooooooooag

4.2 U0O0O0O0OO0OOOOOOOOO0
000000000000 4110000 (412)00000000000000O0OOO0O0ODO

0 Dx0000D0DOO 1
flz) = oooo / f(z)dz (4.2.1)
1 0z0000000 0
oooobdobgoobo411000b0oboo0oboDboboooboobo0obobooobo0boDoobLbommOoo
0000000000000 0000000000000 Lebesgue 00000000000 DODOOOOOOOO
gooobgoobobooboobuoobobbobooboobuoobOobboob0ooboobobbooboo
goodoboooboobobobobooboobooboobo
gooooooboobobobddoooopoooonbpbbbbobbbbbbboooU o O
googobooboobooboboobooboobuoobo
000000000000 0000000000000000000000000
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e JIDOUIDOOOUODOUIDOODOImMOIDOOODOOODOUODOOODDarboux0OOOODOOOO
4.2.10

e 0000 DOO0OODOODOODLOODODOOOODOLOOODOODOOOO 4.2.20

e JO000DOOOODOOOODOD fOOOOODOOUOODDODO 4.230

oobOooooooboooboooboobooobooooooboooobooooboooooooooboooobooooboooobooOon
000000000000 0000000000000 [,b)00000000000 f(z)ODODOOOO f(x)O
00000000 [e,b) 0000000000000 OO4400000000000000000

e 00 PODOOO0OOONODOOOOOODND [gi_y,2]0000 f(z)0000000 m(f; P), M;(f;P) 0
oooooo

n

s(fsP) =Y mi(f; P) x (zi —wic1),  S(f;P) =Y Mi(fi P) x (2 — wi-1) (4.2.2)
=1

i=1

000O000s(f;P)0000D0S(f/;P)0000D0000
e 1000000000 POOOO

s(f) =sup{s(f; P)| PO [a,b] 000},  S(f)=inf{S(f;P)| PO [a,b] 000 } (4.2.3)

000D000s(f)000008(f)00000000

n=5000000000000000000000000O00O000O000O0C0O0O0DOO0OO0OOOOODbO0O0O0
gbooobOobooooobooooobooooobooooboobooobobooooOobooooobooooobon
ooooog

EISKISS
Besoteesetes

Ty T, T, T3 Ty Ts Z
goOoOogooooooooo fDDDDDDDDDDD
s(f; P) < R(f; P,{) < S(f; P) (4.2.4)

obooboooobooboooooboooobooboooo
O00O0oOos(f;P)0 S(f;,P)ODO0OOUCOOUOOOOOUODOOOOO

00 4.2.1 (Darboux000) OO0 POOOD0ODO0OD0ODOOO|P|—0000000000000000O0ODO
00000000000000 (423)000000 sO SO0O00O0OOOO

lim s(f;P)=s(f), lim S(f;P)=S(f) (4.2.5)

|P|—0 |P|—0

00000DOO0O00s(f)=S(fH)0ooooom

0000000000000 0000O00O0000O0O0UDOOO POOOOO s(f;P)<S(f;P)ODDOOUOOO

s(f) <5(f) (4.2.6)
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ooooo0oO0oO0ooOooOooOoUOoU0OU0oOU0oOU0O0O0 —00 fO0D00 ebD00D0O0OOOOOOOOO
ooooooooooboboboooooooobooobobobo 4110000 ooooobDobobooooo
ooogoo

00 4.22(0000000000O0O0O) fO0O0O [0, 000000000000 0OO0OOOO0OOOOOO
obooooobooooogon

b
s(f) = S(f) = fDDDDDD/f(m)da;:s(f):S(f) (4.2.7)

obooboooboooboooooooboooooobooobooobooboooboobooboooooobooo
gooobobooooobobooboooobooooboboooobobboooobooboobOobooog

00 4.23(000000000) 00O f(zx,y) OO0 [@,b)0000000f0 [0,b)00000000O0O0O
gboogbooboobobboobooboobooon

00o0o0o0o0o0ooooooooooogoooooooOoOoOOOOOOODOOOODOO"e—d0DOOOOO
oboooooooooooooobboobobooboooooboobooboooboobobooooooboOoboOoon
gooooboboooobooboooooooooooboooobobobooDooboooobobbooDbOoo

oooooboooog
bbooboboobooboboooboboooboobooooboboooOobooooboOobooOoDbOooDn
0000 [-1,1]0000f(z)=22%,2000000000000000000000
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00000000000000000000000
00000000000000000000011/400000000000000000000
0000000000000000@MO000000000000000000MO00000000000
00000000000000e0000 f(z)<f(e)000000000000000000000000
00 f(a)=f(z) 00 2000000000000
0000000000000000z#e0000 f(x)< f(e)0000000000000D0000000
00000000000000000000000

4.2.1 00 4.21000 4.2.2000

0042100000000000000000000000 42200000 42100000000

o0 4.2.4 S(f;P)DDDDDDDDDDDDDDDDDDDDDDDDDDD [a,b]DDDDDD P, P 0
000000000000 0000O000000000b0o0ob0O0obO0oob00oo0b0O P =P ubkOOODOO
S(f;Pi2) < S(f:P) 000 S5(f;Pi2) < S(f; ) 0000

DDDDs(f;P)DDDDDDDDDDDDDDD

00ooooS(f;P)UO000DOOOO0U0OOOOUODOOUOOOOUOOOOOOOOO

i
Ty I T, Zq X4 Zg Ty I T, Y1 oag xy Y2 g

P PiUP;

0000000000000000 Py, = (20,21, 22, 23,24, 25) D00 000 S(f; P)0000000P; = (yo, y1, 2, ¥3)
000000y =a,y; =b000000000000000000 ARURDOOO S(f;PUR)O0000O000
0000000000000000000S(f;PAUR)0000000000 O
0000000000000 000000000000000000000S8(f;P)00000000000
00000000000000000000s(f;P)00000000000 00000000000

oboooboob0oooboobob 421000 422000000

004.210000 $S0000000000s0000000000000000000000000000
0000000000042100000000000000000 4240008(f;P)0000000000
00000000000000000000000000000000000000000 42400P0000
00000 S(f/;P)0000000000000000000000000 0000000000 00 POOO
0000000000000000000000000000000000000000000000

00 inf0000 S(f)00000000000 POOOOO S(f)<S(f;P)00000000000O00O0

VP, S(f) < S(f;P). (4.2.8)
D00S(f)0 S(f;P)0 inf0000D0S(f)D S(f;P)00D0D0DDD0ONDONDDNDNODD POODODO

Ve>0, 3P, S(f;P)<S(f)+e (4.2.9)
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00004290 |P|—000000 PPO0D0OOOOOOOOOOO
(7)) Ve>0,36>0, |[P|<6 = S(f;P)<S(f)+e (77 (4.2.10)

gbooooooooobooooo

000000 4.28)0 POODO0OOOUDOODOUOD PODP OO0OD0OO0OO0D POOUOOUOODOODOOOO
000000000 |P|O|PO0O000O0O0ODO0OO0OOOO0OO0O0OO0OPOD POODOOOOOOOOOOOO
00 PP O0O0O0O0OOOOOOOOOO SOOOOOOOOO

S(f; PUP') < S(f;P). (4.2.11)
O0dd0n0O POODDODOOOM,m0d [a,b][l[ll] fO00000DO0OO0DOOO
S(f;P') — S(f; PUP') < n(M — m)|P| (4.2.12)

00000000000000000000 POOOOOOOOO POOODDOOOOOODOOOOOOOOOOO
0000000000000 n00000000000000000000O00O00 (M—m)|P|O0000O0O0
0000000000000 0000O0O0O0oo4.211)0 (4.2.12)00

S(f: P') < S(f; PUP) +n(M —m)|P'| < S(f; P) + n(M — m)|P'| (4.2.13)
gooooooooo (4.2.9)|:||:|DDDDD|:|
S(f; P < S(f; P)+n(M —m)|P'| < S(f) +e+n(M—m)|P| (4.2.14)

00000000000 POOOOOOOR(M-m)|P|<e00000000000OO0ORO POOOOOOO
PO0O00O0OO0OO0O0OOOOOOOOO

Ve>0,36>0, |P|<d = S(f;P)<S(f)+2e (4.2.15)

000000000 e000000 20 e000000O421000000000 O

b 4.2.20000
Oo0o0O0O0O0O00DarbowxOOOOOODODOOODOe>00000OOé>000000

|[Pl<6000 S(f;P)<S(f)+e OO s(f;P)>s(f)—e (4.2.16)

00000000 —(42.15) 000000000000 OO0OOUOOOO

—

s(f; P) < R(f; P,¢) < S(f; P) (4.2.17)

000000000|P|<é000000000O00OOOOOOODOO 5DDDDDDDDDD

s(f) —e<s(f;P) < R(f; P,{) < S(f; P) < S(f) +e (4.2.18)
go0o000Oo0o00oooooooooooooooooooo s(f):S(f)DDDDD(SLODDDDDDDDDDD
00 el oO

dim  R(f; P, ) =s(f) =5(f) (4.2.19)
Jo0o0o0o0oogooooooooogoboogooooouogoo
EII:II]DDDDDDDDDDDDDDDI:II]DI]I]DDS(f)fs(f):c>OD[I[II:IDDDsup,infDDDDD
gooo
s(fiP) < s(f)=S(f) —c < S(f; P') —c (4.2.20)

0000 PP O0O0ODODODOOOOOOOOOOODODOOS(fP)O s(f;PH00DO00OD0OOD0ODOOOOOOO
oboooooboooobOoboooooboooobooobooobooboboobooboboooobooon O
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4.2.2 00004

ob42300000000000O0000O0O0O00OO00ODO0ODODODODODOUOOOOOOOOODOn
oboooboooboobuoobbooobuooboobobobo sanbd
00 f(z)0 2=a 000000 1lim f(z) = f(a) D0000000000000 f(z) 000 [@b)000000
DDDDDDDDDDD[G,()]DDSEQDDDCDDlimf(l‘):f(C)DDDDDDDDDDDDD e—0 0000
a)sfuls o

Ve € la,b] Ve>0 3Fd(e,c) >0 |z —c| <d(e,c) = |f(z)—flo)] <e (4.2.21)
0000000oo0O0édd e00DODOODDOOOOOODOOOODODOO cODODDOOOD0O00OO0 ¢c—>o000c—00
de,c)0000000ODOO0OOO0ODDOOOUOODOOUDOOUOOUODOUOOULOOOODDOODUODOOUOODOOOn
hml[l6—(5[”:”]DéDD|:|DDDD|:|DDDDDD|:|DDDDDDDDDDDDDDDDDDDDDDDDD

r—c U

gooooo

0000000 f(z)00000000 [¢,b)000000000000 ()0 ¢c000000000000
(0,0 000000 ¢0000 6()0000000000000000000 f(z)000 [¢,b)0 0000000
00000000000

Ve >0 3d(e) Ve € [a,b] e —c| <d(e) = |f(x)—flo)] <e (4.2.22)

000000 f(x)000000000000DOe¢D 00000000

Remark. O0O00000O000Oe—-o0000000000O000O0O0O0O0O0OOCOCOOODOOOOOOOOO
gbooobOoobooooobooon
e 100I00DOO0ODOODOOOOODOODOODO zOO0O0O
e 10000000 DOOOOOOODOOOODO yOOOoODOO
e 000 D00O0OODOOOOyOODOOODOODOODOODOOODOODOOODyDOOODOODOODO
oooobooooboooooooboooooboobooooobooobocooooo
ey IDOODOOOOODOOOyOODOOOOODOODOOOOODOOOODOODOOOODOOO

goooooboooooboboooobooby . 0Db000ee—-c000O00ODODOOODODODOOODO
cO0000ODOOOODOOOD 0000000000000 OODODOOOOO cODODOOOCOCODODOOO cOO
oboooboooooobooooboboo ecoboOooOobOoO0OO0O0oOO0obOOoOoOoOobOoOoOoobOOobbooonog
oooobooooboboooog

obboobOoboooooboboooboobooooboooooobooooboooon

00 4.2.5 O
() 00 [¢,b) 00000000 f(z) 0000000

Ye>0 3o(e) Yeelad Jr—c<de) = |f(z)-f(o)<e (4.2.23)

goooboooboooo
(i) 00 [0, 0000000000 folz) 0000n=1,2,3,...0000000 lim fu(z) = g(z) 0000
noooooo o

Ve >0 3IN(e) Vx € a,b] n>N() = |fu(z)—gl@)|<e (4.2.24)

gbooooooo

obooobodbDn—ooO00OO0O0O0O0O0O00DOOO0OOOO00ODe-NONDOxOOODOODOOOOODOODOO
sUboobooboobobboboboobbooboboobooboobooboobooboobooboobo
gooboobg

Vr € [a,b] Ve>0 3IN(ex) n>N(ez) = |fu(z)—g(x)|<e€ (4.2.25)
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oobooboooNOODOO0O0000D000DO00O0O0O0DOOOO0ODO IOODOO0ODO0O0OO0ObOOO0ODbO0O0O0OO
gbooobooogd

obooobooooboobooooboooooboobooooon

00 4.26 (00000O0OO00O0O0O0O0) e<b00O0O0O0O0OOOOOOODOOO [e,b000000O0OOO
0000000000000 e>0000000046()>000000

Vr,y €la,bl -yl <dle) = |f(z) - fly)l <e (4.2.26)

00000000000000000000046e) 00000 z,yefe,b)00000O00O0O

00 4.2.6 000

D0000000000000000000000 [6,6)02"00000000000000 I = [a+d2 at ]
D000 j=1,2,...,2"0000000Y 00 f(z)00000 MY00000 m{™0000d" =M™ —mi"
00000 f0000000000000000000000000000000000—00 261-00000
D000000000000000000000 d™ =max;d” 000000000

000000d™"0-0000000000000000000000000000000 lim d™ 0000
N00000000000000000000000000000000000000000000000000
0000000000

lim d™ =0 (4.2.27)

n—oo

D0000D0000000000000000 (4.2.27)0
YVe>0 3IN n>N =— d"<e (4.2.28)
0O000D00d™O00000000n
Ve>0 3N >N = (1§j§?1:=> @”<Q (4.2.29)

oooooooo
000004 000000000000(4.229)000000 1Y 0000000 2,y0000 |f(z)-f(y)|<e
D00DD0000000000000002,y00000000 Y01, 000000000000000

0000000000000000000c=a+40000

[f(2) = f)l = |f(2) = £(e) + f(e) = f)] < |f(@) = Fe)| + [ fc) = fy)| < e+e=2e (4.2.30)

ooog

ooogooo b{—fDDDDDDDD [, 0000000 2,y000000000000OODOOOOOOOO

oooooooo

b—

Ve >0, 3IN n>N = (|a:fy|< 5n |f($)*f(y)|<2€), (4.2.31)
DDDDDDDDD(S:%DDDDDDDD

Ve >0, 30 lt—yl<d>0 = |f(z)— fly)] <2e (4.2.32)

000000000000 000000000000000(4227)000000000000000000000
000(4.227)00000000000000000000000O000O(4.227)00000000000000
0000000000000000000000000000000000000000(4.227)0000000
00000000000000000000d>000000

lim d™ =d (4.2.33)

n—oo
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ocooooooooooOoooooooooofooooOoboOoOoDoooOooDoo
gboogoood (4.2.33)DDDDDDDDDD[DJd(”)DDDDDDDDDDDDDDDD nO000

d">d 000 0O nD0O000 j, 00000 &V>d (4.2.34)
000000000000 j00000-0000000000 40000000000

Ij(ll) SIP 5. oISt 5

Jna1 ey

D0 000O0nO0 dY>d (4.2.35)
DO000D0D0D0DD000000%000 (Y000 %4 00000000 7r—0000000000000

on

oooooooooo ﬂ[;:)DDDDDD c000D00000D0M0000000O0e<c<bO0O0OO
n=1

0000000 0000000 f(z) 0000000000400000000 ¢000000006>000
D000z —¢ <4000 |f(z) - f(d)] < $00000000000NO000000 «0 ¢000@MOO00
000000000000000

el <600 ly—c<s D00 |f(e) = fw) < |f) = FQI+1f(e) ~ Fu)l < § +5 = 2d (4.2:36)

D0000%%<s000000000x»000(4.236)0d” >d0000000000¢00 f(z)00000

21L
ugboogog

000000000 (4.233)00000f(x)0 c0000000DO0ODO0OODOUOOOOOOOOOODOOOD
00f00000000000O00DO0OO00O0O0O0O0O0(4.233)00000000000000000O0O0O0O0O O

4.2.3 00 4.23000

oboooboboobooboooood

o0 4.23000
00 422000000000s(f)=S(f/)000000042300000000000000000

D0D000e>0 0000D0<S(f;P)—s(f;P)<e D000 POOODO (4.2.37)
gogboobobooboooboobooboobooboo
O000Ve>0 36>0 |Pl<d = 0<S(f;P)—s(f;P)<e (4.2.38)

gboboobobooboobobooboab b—aDDDDe’:bLDDDDfDDDDDDDD 6>0000000
—a

lz—yl<ds = [fl@) - f)l<¢ (4.2.39)

0000000000000000 POO|P|<é0000000000000000000000000OOOO
00 L =[zi-1,2) 0000 2,y0 |[2—y|<60000000000000 |f(z)— f(y)|<¢000000000
00,000 f000 M;000m;00<M;—m;<¢00000000i0000000000

0<S(f; P)—s(f; P) =Y (M; —mj)(w fx11<§: i—mia)=¢€lb—a| = (4.2.40)

2

0000000000 @4.238)0000000000000000 O

2nopooooooon M oooo 1Yo Y 00000000004 > max{d**V,d¢" P} 0000000 DOOO
00000000 4, >d000000000000000000d; >d000000

‘000000000000000 ¢0000000000000000000000000000000000

“000a<c<b00000000000000a=c000 ¢=b0000000000000
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obooobooboooogo
b
uboboobooooboboooobooooboooon / fzx)de OO0OODOOODOOO
a

a=0, b=1, flz)==z (4.2.41)

0000000000000 f(zx)0000000f(z)=2?000000000
000000000000000000000000000000000000000

gooooooooooooooobobobooooooobooboooooDobobbobobooboobooDbOoo
boboobobooboobooooboooobooboooobobooobobooobOoboooooboOoonog
goooo

4.3 0OO0O0OOUO

oo0ooOoO0oooO0oo0o0oooooo0ooDoO00oDoOO0ooDOoDOoO0O0DbO0e>b00000O0ODO
gboooboooboooon

./ﬂﬂ@:ODDDDD

b a b
.a<bDDDD/”ﬂ@MDDDDDDDDDD/jmwxz—/f@mxmmmmm
a b a

uboobouodgboodb oboobooboobaoo

00 431 (0000000000000 3.3.2) O
Q) [° f(z)dz, [P g(z)dz 000000000000

b b b
/{f(a:)+g(a:)}da:=/ f(:r)d33—|—/ g(x)dx (4.3.1)

0000
(i) f* f(z)dz 00000000000000 0000

/ab{af(x)}dx = a/ab f(x)dz (4.3.2)

goog

bbb oobooboobooboobooboboab

b
fooe / f(2)da (43.3)

gboboobobooooboobooooboooobooooboobobooboboooboOobooooboOoboooooboon
oboobOoboooooboooobooboooobOoboooooboobooboOoboooooobooo

ooo

(i), () 0000000000000 0UDO0O0DO0ODOODOO0ODOO0OODO0OODO0OO0O0O0OUOO0OOO (1),
(i) 0000000000000 00OO0O00OO0O000DOO0O0OOO0OO0U0ODOOO0OOCODOOOOO
oo O
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gbooobOobooooobobooobooboooobooooooboboooboOoboooooboooooon
gobooboooboobooboobooobobooboooboobooooboooobooobooboooobooog
ooooooboooooboooooooboooo
oboobooooooboooboooboobooobobooooooboooboOoooOooobooobooboOoobooboOoDbn
gboboobOobooooobooooboobooooobooooboobooooboooooono

oo oobooboom

U010 «>0000000000000 f()DDDDDDDD/f )JdzOOOOOOOOOODOOOODOO

0000000000000 00 POOOOOOOOOOOOOO0O0|P|—-occ000000M
00000000000000000000000000 PO0OOOCOODOOOOOOOOOOOOOOOOO
000000000000000 POOD [0, 00000000000D00O0O0COO0OODOO0
000(c)00000000000000000000 NOOOOOOO0O000000000000000000
00000000000000|P|—000000000000000000000000000D00O0O000O0
0000

(a) f(x)=ux, (b)  f(x) =22, () fx)y=2N ONDO 3000000

goooooooooooooobboobooobooooobooboooobooooogobbooboboobboobooboOoo
gbooboooboooooboooooooboooobooooboooobooboooobooboOobooon
gbobobooobooboooooboooobobooooobooooobooboboboooobooboboboooooonag
gbobooooboboobooboobooooboboooobooboooon

Ooooo pOO0ODODOOO0OO0OOOODOOOOOOODODODOOOOOOODOOOOOOOOOODDOO
oboobOoboooobobooooobooooooboooom

a
0 2*0 oooooooooooooo f(x)DDDD/f(x)deDD 10000o0dbobioodeonon
0

00ad
() f(z) =a", (e)* f(x)=sinz
0000000 1000000000000000 1000000000000 00000000 (d) oo

oboooooooooobooooboobooooboooooboobobooobOobooooboooooboooooboon
gooooooooogoboooobooogobooooboboboobobbooDobDooooboLobogDboOoo
gboobooboobooboboooobooooobooboooooboooooo

0000000000 ooooooo0o0o00D 1000000
1101600000000000000000000000 3-312000000000

gooooooQoOoOoQoOoQOOoQOO0O0O00000D AM0000O0OOUOOOO0OoOOOoOoOOOOoooooog
obocobOoboooooooooboooooobomooobooooooboooooo

obooooOo0booooooooooooooooonooboooooooooooooooooonoooon
goboooooobooooboobooooooboooooboooooobooobomobooboboooooobooooboo
bobooboooobooooboobooooboooobooboooooboobooboooooooooboon
obooobobooooobooog

ooooboooogoo
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00 4.3.2(0000000000O00OO0O0O0O 3.3.1) O
a<e<dbDOOODO

/ac f(x)dx + /cb f(z)dr = /ab f(z)dz (4.3.4)

obooobOoo0oobOoboooooboooooboobooood
(i) 0000 (434000000 a,b,e000000000O00O0O0OOOOOODOOOOOOOOOOOOO

gboooboooboooboobooboooboobooooobooboooboooooobooobooboboOooooobooo
ubooobOobooooboboooooboboooooboooooan

ooo

(i) f(x)>0000000000000000000000OO0O0OOOO0O0OUOOOOOOOOUOOOO0OOO
00000000o00oo00o0oOod [e,b 0000000 ¢cO00D0OO0D0O0O0UDOOO0OUOOO@,dO0O0000
[, 00000000 DO0O0OOOOOO

(i) 000000 0000000000000 0000000O00000000O0UOoUDUOO0OO0OoOn O

00 433 ¢e< b 000000000 0DOO0ODOODOODOOODODOOOOODOODOOODOODOODOO
0) b
@b O f@)>0 — /f(as)dxzo (4.3.5)
(i) 00000
b b
[a,0] O f(z) <g(x) = /f(gc)dxg/ g(x)dz (4.3.6)

(iii) [e,6] 0 f(z) 0000000000000 f(z)000000000000000000 ! f(z)dz>000
000000000000000

ooo

() f(z) >0000000000000000000000000000000000000000000000
0ooooo

(i) h(z) = g(z) — f(z)0 () 00DO0OOD000O0

(i) 0000 a<c<b00 c00000f(c)>000000000000000f(x)00000000000F(x)
000z=¢00000000000000000006>00000

|t —cl<d 00 a<z<b OO f(x)z@ (4.3.7)

gooobooogon
O00000000c—-0>alc+6<b00000000000O0O0OCOODOOOOOOOODOOOODOOOO
Oo0o0ooOoOo0oOooobooOoooboooOoooooO0ooooD0d eé0b0DOOO

b c—0 c+0 b
/ flx)dx = f(x)dx+/ f(z)dx + fz)dz (4.3.8)
a a c—9 c+6
00000000O0O000ooO f(z>00000000000000ODO0OO0O0ODOO 437)00000O0OO
c+0 c+6
/ f(x)dx 2/ de: 0 x25=f(c)d >0 (4.3.9)
c—9 c—0 2 2
00000000 @4.3.8)0ooooooon O

0434 De<bO000D0DOOOODOOOOODOOOODO

’ / ’ f(a)de

b
< }[ | f(z) | da. (4.3.10)
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0000000
—|f(@)] < fz) < |f(2)| (4.3.11)

0000000000 000O0000000000D0O0000 «O0bLOOO0ODOOOOOODOOO 4330 (i) 0O
ooboobooooboooobooooon

b b b
- / ()| de < / f(x)dz < / ()| da (4.3.12)

000 (431000000000 O

00 4.3.5 (0000000000000000 3.3.7) a<b00000 [0,b]000 f(z)0000 g(z) >0
0000000000000000000000000 [¢,b)0000¢000000

b b
[ 1@z = 1) [ g(a)ds (4.3.13)

0000000000 [¢,6)000000000000000000000000 M,mO00000000g(z)>0
000000 [a,b) 00 mg(z) < f(z)g(z) < Mg(z) 000000000000000000000O0O00000

oooooao
b b
/ dm</ mg(x dq:</ f(z dxg/ Mg(a?)dx:M/ g(x)dx (4.3.14)

DDDDDDDDDDDDD(MHBDDDD

000 [’ f(z)de=00000(43.13)000000000000(43.13)00000000000

000/’ g(z)de #00000g(z) >000 [ g(z)dz >00000000000000 (43.14)0000 [ g(x)de
oooo

il;————_Al (4.3.15)
12 g()

0000000mMOOO [0,b] 0000 f(z) 000000000000000 f(zx)00000020 00 b

0000D000f(x)0m0 MOOOOOOOODO0OO0O0O0O0D00000000000000000000

Ji $(@)g(2)dz
a - 4.3.16
7 ola)ds f() ( )
000 €¢€e,b)00000000000000000 (43.13)0000 O

00000 yg(x)=1000000000000

0 436 a<b000000 [¢,0]00 f(2) 00000000 [e,b)0000 000000

b
/ J(@)da = £(€) (b a) (4.3.17)
JdooodoooooooooooooooooooooD oo oo oo ooog
: J? f()g(a)de
= dz, —se_ 7 4.3.18
= [ f@de 19 e (4318)

000 f(z) 000 [0,b)000000000000000000 f(z)0¢(x)00000000000000000
0000

gboabuooboooboobgoboobobboobboobododa
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00 4.3.7 (00000000000000000 3.8.5) a<b00000 [a,b)000 f(z)DOO0O00O0OO
00 [e,b] 00000 cO000

y
F(y) :z/ f(z)dz (4.3.19)
00000000000 FO [e,b)0000y0000O000O
d
@F(y)Zf(y) (4.3.20)

good

O00OF(y)0OOOO0O0O0O0OO00O0000000 423000000000

O00es000D000CO0O000O0ODDODOO0OOODODDO pp87-880000oOoDOOOOOOODOOOOOd
0000000000 F(yyUDOOOOODOOOoOooOOoUoooooo

_ y+h
iF(y) — lim F(y + h})z F(y) — lim l/ f(x)dx (4.3.21)

dy h—0 h—0 h

gooooooooooogdooooodh—-+000000D00O000R——-00000O0O0ODOODO0MOODOO

000000000 43600000000000 [y,y+h 00000 E000O0 Af()ODODDOOODOOOO

0000
d . Fly+h)—F(y)

iy F) =Jm - — lim /() (4.3.22)
0000000000 ¢0yOy+AO0D0O0O0D0O00DO0O0R—-000000060yO0D0ODOO0O0DOOOOODOOYf
DDDDDDDJC(OD f(y)DDDDDDDDDDDDDDDD f(y)DD[I[I[I[IDDDDDDDD O

O000000000000000000 f(» 0000000 f(x)0 0000 0O0D0O0O0DO0O0O0O0DOO0O F(x)

000000000000000000f(x)00000000000000O0D00O00D0O0UOUOD0O0UOOOOO
gooobooogn

0 438 a<b00000 [¢,b]000 f(2) 000000000000 f00000 Fz) 00000000
00000000000000

(i) Fi(z)D f(x)0000000000000000 CcOO0O0O
Fy(z) == Fi(z) + C (4.3.23)

0000000F(z)0 f(z)000000000
(i) Fi(z) 0 Fy(2)0 f(»)0000000000000000000 cO0000O

Fy(z) — Fi(x) =C (a <z <b) (4.3.24)

googono

000 ()00000F =f000 F,=f0000000000000

(i)0000F,F”0 f00000000 L{R()-F(2)}=f(z)-f(z)=0000000000000000
0000000000 O
00000000000000 (431900 «0000000000000000000000000000000



