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1.3 00bbObouodoobbodo

oboobOobooooooooboooooboobooooboooobooooboooooobobooooDoOoon
gobooooboob0ooboobooboooboboobooobooboooboooobmoboooboooobooobooboooon
goooo

obooobOoboooobooooogd

e 00DDDDOOOO A=Ja,b]x[c,d 0000 f(z,y) 0000000 0000000f0000000O0O
O0o0oooon

AOODOOO nDDDDDD mDDDDDDDD A0OO0O000000 G, 000000000000000
000000 S(A Q)= ZZMMU —zi1)(y; — Yj-1)

=1 j=1

‘hm S(AC)DDDDDDDDDDDf[I A0000000OOO0ODOOOOO ffA (z,y)dedy OOO O OO
00 AQ00O0O0O0O0O0O000D0O0O00OO0O000O00000000000,;0008D0 f(r,y)OOOOO

ooooooooooooooo M;,m; 000000

ZZMH —ai1)(y; — 95-1)s (1.3.1)
=1 j=1
S(A) =D mij(wi —xi1) (Y5 — yj1)- (1.3.2)
i=1 j=1
ooo
S=inf{S(A)|]AD ADDDO}, S=sup{S(A)|ADT ADDDO} (1.3.3)

0000SO00000SO000 0000

DDDDDDDDDDDDDfDDDDDDDDDDD
S(A) < 5(A,Q) <5(A) (1.3.4)

gboboobooboobooboooobooboooobobooobooboobooobOOobooobooboobn

00 1.3.1 (Darboux000) OO0 AUODOOODDOUOOOOODOOUODOAl—-00000O00OOOO
00000000000000000000 SO0 S00000000

lim S(A) =35, lim S(A) =S50 (1.3.5)

|A]|—0 |A]—0 -

oooooS=s000000Mm

000000000000000000000000S0 80 sup,inf00000000
S<8§ (1.3.6)

gboboobooooobooooobobooobooboobooboobooboooobooooboooobOooonog

00 1.3.2(00000000O0O0O0O0) fOOO0O0 AODOOOOOOOOOOOOOOOOOOOOOOO
ooooooboooooon

S=8S = fDDDDDD/ f(z,y)dzdy =S =S (1.3.7)
A

obooobOooboooooboobooood

00 1.3.3(000000000) OO0 f(z,y) DO0O0O AODODUOODOOOfO0 ADODOOOUODODOOOOOO
oboooboboooboobooooboobooooDo
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goobooboobbooboobooboboobooboboooboobobooobooboonbbOon 1.3.30
gbooobOobooooboboooooboboooood

gboogboobooboboboboooboobooboboboooboboboobobobonooana
gbobooboobooooboobooogooboao

00000000000000000000000
000SA)000000D000000D0D00000D00000000000 A,A, 00000000000
000000000000000D00000000000 App =A;UA,00000S8(ApR) <S(A;)000
S(A2) <5(A) 0000
00’/00000S8A)000000000000000
O0000D0000000000000000000000000 e>0000000046>000000

lz—yl<d — [f(@)-fy)|<e (1.3.8)

oooooto

001310000 S0000000000
00000000000 00000000000000000000S(A)0D0D000000000DmO00n
000000000000000000000000000000D0000AO0O00000000 S(A)D000
Oo00o0ooooOoOoOO0O00ooooOoOOO0o0o00oOo0oooOoO00 ADODODOooooooooooooo
obocobOobooooboobooooobobooobooboooooaon
O00inf0000000DD0D0O0O0D0 AOOODODO S<S(A)D0O0OO

VA, S<8S(A) (1.3.9)
000infO000000SO ?(A)DDDDDDDDDDDDDDDDDD AODOOO
Ve >0, 3A, S(A)< S+e (1.3.10)
0000(1.3.1000 |A'l—-000000 A'0D0000O00OOOOOO
(7))  Ve>0,30>0, |[A'l<d = S(A)<S+e (1.3.11)

oboocooOoboooooobooon

0000001390 A0D0D0D0O0D000D0O00O0 A'D00A' 00000000 ADOOOOOODOOOOOO
000000000 |A|0 |A|D0000000000000000O00O0AD A’0D000O00O0O0O0OO0
000 AADO00O0O0D0OO0 (1.3.9) 00

S(AUA") < S(A) (1.3.12)
O00000000000p0 ADDODDOM,m0 AODOD fO000O0O0D0OO0DOOO
S(A) = S(AUA) < p(M —m)|A"? (1.3.13)

00000000000000000000 A’000000000AOO0OOOOODOOODODOOOODDOOO
0000000000000 p0000000000000000000D00000 (M-m)|A’)2000000
00000 (1.3.12)0 (1.3.13) 00

S(A) <T(AUA) +p(M —m)|A']2 < S(A) + p(M — m)|A'|? (1.3.14)

000000 f00000000000O0C0O0O0CO0OO0000 000000
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0000000000 (1310000000000 A’0000000p(M—m)|A'2<e00000000000
000p0 ADOOODOOA'00D00000O0D0O000000

Ve>0,35 >0, |A'l<d = S(A)<S+2€ (1.3.15)
O00D0000D0e0D0000020e0000000(1.3.11)0000000 O

001320000
000000000Darboux 00000000000 e>0000006>000000
|Al<6D000 SA)<S+e OO0 SA)>S—¢ (1.3.16)
00000000 —(1.3.15)00000000000000000000
5(A) < 8(A.0) < 5(A) (1.3.17)

000000000 |Al<éD0D00D0OO0DOOUDOOOODOO EDDDDDDDDDD

S—€e<S(A)<S(AC)<SA)<S+e (1.3.18)
dobdododoobobooooobooboooooooooa ﬁ:?DDDDDélODDD

lim S(A,()=8=8 1.3.19

Kgo(,o S ( )

ugboabuoobooboboboboaoboobooobooobaoo
000000000000000000000000Osup,inf00000000S-S=c>00000000

S(A)<S=F-c<SA)—c (1.3.20)
D000 AAD0000D0O000O00O00DO0OOOoOO ?(A)DQ(A’)DDDDDDDDDDDDDDDD
gddo0oodobooodobooooooooouoooooooboan O

00133000
0000000000000000000 1.320000000008=80000000000000000

000000 e>000000<5(A)—S(A)<e0000AODDDD (1.3.21)

0000000000000000000000 |4/00000000¢ =¢/|A|/0000f000000006>0
0o0oooo
lz—yl<d = |f(z)-fly)l<¢ (1.3.22)

0000000000000000AQOO|A|<é0000000O0000000O0O0OOO0O000000000
0000 ;0000 «,y0 |z—y|<é0000000000000 |f(z)—f(y)<<00000000000
;000 f000 M;000 m;; 00<M;; —my;; <£000000004,,j0000000000

0<S—=8S=> (M —mij)(wi —zi1)(y; —y5-1) < >_€(@i—wi)(y; —yj-1) =€ |A] =€ (1.3.23)
000000000000 ADQOOO (1.321) 0000000000000 00O0O ]

000000000000
DDDDDDDDDDDDDDDDDDDDDDDDDD//f@wMMyDDDDDDDDDD
A
A =[0,1] x [0,1], flz,y) =y (1.3.24)
0000000000000 f(z,y) 0000000 f(z,y) =22000000000

gbocooobooboooooboobobooooobOobobooobooboboooobOoobooooOoDbOoDbn
obooobOoboooooboboooboobooooboobooooboboooobOobOoooobobooooboOobonog
gooooobooooboboooogoboo

googobobooboobobobboobuooboobooboobooboobooboboobobobboOon
gboboobobooboobobooobooboooobobooooboboooooboon
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1.4 0000000000

l.2000000000000000O000O0CO0O0OO0O0OO0O0OO0O0O0O0DOOOOO0OO0O0ODOOODO0O0DAO
gooDooobooobooboobooboooooobooobooooobooboooboooboooobbooboobooon
oooom

0000 zy-0OO0O0OOO A=1a,b] x[,d DO0O00000O0O0O02y-00000000 BOOOOODOOO
oob0oobobooobooboooooboooobooboooobooooono
BUOxyOOODOOOODOOUODOOOBO ODOUOOOOODOOOODOOODO xp(x,y) 00

(x,y) e BOOO

! (1.4.1)
0 (z,y)gBOOO

XB(xv y) =

goooboooopObOoOoOOobOobObOOoDObDOoOobOOoDbDOobOOO BprOobOoO
Oo00o0ooO0o00ooO00 BOoOODOOOODO

00 141 (0000000O0) OO0 BOOOOOOOO

// xB(z,y) dedy (1.4.2)

ocoooooboooooooooooooboooopOOOOOOO0ODODOOOOODODOODOOODODOO
o0 oooooooogooo

ooooooooO0p*0000o0Ob000oooObO000oDOO000oODODOOxp0O0DODOOOODOO
oooooooooooooobo0oooDOOo0o0b0 pODOOO0DODOOOO0OOODOOODOOOOODOOOODO
oooooooono

U0 pO0O000O0O0DOO0O0O0DOO0O0DO0O0OO0OO0O0DOO0O0OOOO0DbOO0DbOOODOObOOObOOOOO0ODO
googdboooooboooooboboooboboooboobooooboboboobooobooboboobooo
gbooooooboobobobobooooooobobobooboooboooooobOoboboboooooonog
gbooooOoooooobooooboo

goooboobooobooboooob oooboobob oo ooooboooboobooboobooboooDooobo
obooobooboooogn

00 14.2(BO000O0O0O0ODO0O0O0OO0OOD) OO0 BOUOUDOOUDOUOOUODOUOUOOODOODOOOOOO
goooog
O00BUOOOOODUUODODODOOOUUOUOOO2 =2(t),y =y(t) DOO0O00O0O00<t< 100
2(0) = z(1),y(0) =y(1)00000000000 BOOOOOOO(4),y(¢) 0t000000 ¢-00000
gooobbbbooooobobobooboog

O000xz=az=b0000000 y=¢(),y=¢@) 0000 a<z<b0 p() <yY@)000 ¢(x)O
Y(z)0 0000000000000 U0O0O0O0OOOO BOOOOOO

goboobooboobooboo bobbo oboobooboboob y-bo0obooboobooboo
Ubbo0obO0d«.-0000000000000D000O0

y=c, y=d, r=p(y), =@y 0000000 (1.4.3)

gbooobooobooboooooboobooooobooooboobooboooboOoboboobbooobOOoooDbon
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N

8y
T
A

///.\\\\J

fitwR Rz HHREIZ

gboooooon

00 143 (0000000000000) 000000000 BOOOOOOUOOOOBOOOOOOOO
O f(z,y) DOOO0ODOOOUOOfO BODOOOODOOOO

/ /B f(z,y)dedy = / . f(z,y)xB(2,y) dedy (1.4.4)

goo0ooOo0ooOooooOoOoO0OO000O0O00oD fO BOOODOOOODODOOOOOODDOOOOO fFO
pOoOOoOoOOooOOoooon

oooooboooooooooooboooobD pOobo0obOoobDOoobOOoOoObOOoDOobbDbOoOoDbOoon
oooobooooo

00 144 (0000000) D0 BOOODOODODODOOOOODOOOOO f0 BOODODOOODDOOOOO
oooof0OBBOOOOOOOOOO

1.5 00oooogd

13000000000 b000boobooboboboboobooboobobobobboobooboobon
uboboonbO00OO0CO0OO0O0ODODOnOO0O0O0DOO0OO0OOCOOOOOODOODOOOOOOOODOODODOOO
gbooobOobooooboboooooboooonooDn

O000000000A=[abx[d00000 O0O0OO f(r,y) DODDODODOO0OOODO ADODOOODOO
gbooboobobbooboobooboobo
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00 1.5.1 (00000000) 00 f(s,y) 0 ADDODDOOOOOOOOOOOOOOO00 € [a,b 00
00

d
F(z) = / [z, y)dy (1.5.1)

//A fla,y)dzdy = /:F(:v)dx = /ab Ucdf(%y)dy} dz (1.5.2)

000000,y O000000000000D00O00O0DO0O0DOOO0O0ODOO0O0OD yele,dODOOO

gboooboobon

b
Gly) = / f(z,y)dz (1.5.3)

//Af(x,y)dxdy—/ch(y)dy—/cd[/abf(x,y)dm]dy (1.5.4)

000000000000z=f(z,y) 0000000000000 O0OO0OO0O0OO0OOOOOOOOOOOOO
gboooboboobobooboboob «-000bO0oboobbobobobooboboboobooboboon
00(154)0000000000000F(x) 00000000 OBGO

gooooooooo

oood

000(1.54)000000000000000O0

b pd
// f(z,y)dy dx (1.5.5)
000000a,b,e,d0 2,y 000000000000000 2,y000000000000000000000
gogooboobbooooobobobog
b d
/da:/ dy f(z,y) (1.5.6)
a c

tobooboooooboooooobooooboooboobOomWoobooooboooboobooboooboog
oboooooobOoboboboooooooobobOobooboooooooooomoooooooonoOono
obooobooooonDomo

0 1.5.2 (Riemann 000000 FubiniOOO) OO0 f0 ADOOOOOOODO0OOOOOOOOOODOO

/ab{/cdf(fr,y)dy} dx:/cd[/abf(x,y)dx]dy (1.5.7)

obooobOooooooboobobooboobooooobo

o0 1.510000000000000000000000O00000C0O0DO0O0O0O0OO0OOOO0ODOOOO0OO0
oboooboooooboobn
O0000b0o0bo0Ob.-0b000b0O0b0O0bb00b0b0b.-00b00ob0oobooboboobbOobDbOgObDy
gbooobooooboboooboboobobooboobooooboobooooboooobOoooobOooog
oobooooooooboboobooy-00b00b0000o0o0o0ooboooooo0 y-ob0ooooooooog
ooooboboooboobooog O
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\
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\

AY

AY

N\
\ \
\ \
\ \
| I S RS Sy

SRR, S ——

booboooobooooboobooboooobooooboooobooooboboooboOoobooon
boooOoboooobobooooobobooooboooobooboooom

01510 ADDO0OO0OO0O0D0000O0 F(z)0000 2€e,b)000000000000000 f(z,y)00
0000

0 1.520 000000000000A4=][0,1] x[0,1]0

//A(av2 + y*)dxdy, //A xy dxdy, (1.5.8)

D153DDDDDDDDDDD//ﬂ@@M@DDDDDm
A

a) A=[1,3] x [0,2]0 f(z,y) = zy.

1
b) A =[0,1) x [0,1)0 f(wp) = 5o —
b
3x+y+1°
d)ADD0D0y=20000y=2200000000 f(z,y) = (y — %)

c) ADUDODO z2=0,y=0,24+y=100000000 f(z,y) =

oooobooog
0000 15100 F#)0 G(y) DODODOD0O0D0OO0D0O0DOD0O00O0O0OO0OO0O00O0O0O0OO0O0OO0O0O0OOOOO

d
DDDfDADDDDDDD/1ﬂ%m@DDDDDDDDDDDDDF@%ﬂ@DDDDD

//A f(z,y) dedy = /abF(z)dx = /: F(z)dx (1.5.9)

coooDoooooooooooOoooooOooofoOooOoOoDOOOODOOOOm
0000 15100 f(x,y) 0 ADODDOOODOODOOOUOOOOOOO0OODOOUOODOOOOOOOOOOOO
gbooobooooobooboog

b d d b
/{/f@wmﬂdx/{/f@wmﬂdy 000000000000000000000  (1.5.10)

oo0o00f0 AODOOOOOOOO

00000000000000000000000 fO (1.51000000000000000A0O0O00OOO0O
gobogboobobooboobooboboobooboobobboboobooboobobooboon
ooo
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00 00O o,1]x[0,1]0 SO0O0O0O00O0KO0D0O0DOOUOO pp,0000k=1,2,...0000000010

oboo0o k000 m,nd000 (pm —)DDDDDD SOooopoooorTrgooo

oo

U{(pk pk)’0<m<pk,0<n<pk} (1.5.11)

aoo
0 ((z,y)eT)
1 ((m,y) € S\T)

/ [/ f”dy} /0 [/ f”dx} (1.5.13)

DDDDD/ flz,y)dedy 00000000
; CHEuEY

(1.5.12)

gboooooooboo

OO0O000O0O0ORiemann 000000000000 DOCOOO0DCOOO LebesgueD0O0O0O0O0OO0O0OODOO
gboboobooooboooobooboobobooobobooooobooooboooobOobooobOooonog
OO000000D0O0O00000D00OODOLebesgue 0000000000 ODODOCODOOOOOOOODODOODO
OO00000D0O00000D00DO0O0O000 LebesgueDOOOOOO0DODODOOOOOOODDO Lebesgue O
O00ORiemann OO 00000000 ODOOOOOCOODOO

gooobobooboobooooog
o0o0oo0oo0O0o00 pO0OO0OO0OO0OO0ODOOOODOOOODOOOOODOOOODOOOODOOBO

r=a, z=b, y=¢), y=¢@) (1.5.14)
000000000000 0a<z<b0 o(z) < ¢(z)00
b P(x)
/ [ .y dody = / { /0 . f(w)dy] da (1.5.15)

gooood

ooooooog

O 1520 Fubini000000000DO0OCO0O0O0DOOOOODOOO0OODOOO0OODOOOOODODOOOODODOOO
gooooooboooboooooobooboboooooboobobooooobooboooobO0 —obooboooa
gooooboooooobooooooboooobooooboboboboobobooboobooooobbuoDoDoDboo
ooao

00000 153c¢)00 2=0,y=0,2z+y=10000000000000000000O00000O00O0OO0O
00b000z,yOO0OO0OOO0OO0ODOOO0OOOOOOOODOOO0OOODOO0O0 z:00000000000000D0000O00O0
gooooboboooobybOobbooooobooboooooobobooooobobooboobDoboboooo
boboobobooobooboobooboboooobobooooboooooboom

D154DDDDDDBDD@—lP+ﬁ§1DyZODDDDDDDDDDDDD//x@M@DDDDDD
B
000000 #y00000000000000000000000000000000M

gbooobooboobobbobooboobooboooboobo
O 1550 000O000ODOOOODOOOOfODDOOOOOb>00000

ab a 0 a
/}M/ dy f(z,y) = / dy Mﬂ%w+/ @/ dz f(x,y),
0 y/b —ab —y/b
1/2 1/4 1/2 1/2
u/ M/“@fxy /‘dg/ dx f(x,y) + / d{/ dz f(z,y)
1 Y

ooooboooobooboooooboooobooboooboOobooooobOoooon



