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NOOODOOOOOOD (D00O0O000000)0000(0o000000 natural numbers
0000000000 n000oon)

2000000000000 ((CO0O0O000 Zahl (0000 Zahlen) DOOO0O0OO0O0OOO
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QUUUDOUDUDDODODUD(IODOODOO (quotient) 00000 qUOODOOOOODO
O0000D00000000000O00O rational numbers, irrational numbers OO OO0 OO
000 (ratio) 0000 OOOO)

ROODODODODODODODOOOO(@MOUOOOOO real numbers 0000000000 r000
00o0)
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0.5772156649---) 00 0000000000000 000QOUOODOODODODOOOOOOO
000000000000 00000000(@O0O00OC0O0O0OoOooOoOoOoOoOooOoooogn
oooboboboboboobooobooboboobobobobobooobobobobo
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obooooobbobbOdl m

3 Oooon

(0000000000000 0O000MO0D0O0000O0O00D0OoOO0o0oOoooOOO
gbboboobbodbboobmuogboboooooboboobomobooooobobo
gobobooobbobooobbobuoooobbodl+1=20000b0b0b0o00oboo
001+10 2000000000000000000000DOOOCOOCOOOO0O0O)
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00 3.1 (00000) 00000 AO BOOOOOOO
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(00000000000 200000(k€eAD002zeB)00 (zeBOOO z€ A)D)
00000000AO BOOOOOOOOOA=B0000
() 000 0000000000

Ve(xr € A<z € B)

goooog

g A=BUO0O0O (AD BOOOOOO)OODA#4#BOOOO y

(00:peqO00(P=q9AN(¢g=p D0O0O0O0O0O0O)
0000 B)|000A0 BOOOOODO

rcAsxeEB

OOoooboboooboobobobobowe bbb booboobooboboon

HEN 3.2(@'DDDDDDDD) gobobooon
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00000oooooo00oo €o0000000000000000000000000

ooooooooooooooo (-« --- 00000)0D000ODOOOOODOODOOO
000000 (define) 000 20000000000000 =

gboobooooboboooobboooon

~
00 3.3 (000000000000 UO0D) DoDooooooOoOoooo
(1) A=A

(2) A=B=B=A

3) A=BAB=C=A=C
N J

0o 00000 pO0O0O00pepdiO0D0O0O0O0O0 20000 xeAsxe A AOD
O00gA=A.

20000000 p,q00000p«e ¢qO00 g« p000000000 200000
reAsreB0000reBesxe A ODO0DO A=B0O0O0O B=A.

30000000 p, ¢, r00000peqU0 ¢gerild peril0DDOD0OOO0 z
O0000zeAereBO00zeBerxeCU0U00reAsxeC. 000 A=B0O
0 B=COOO0OOA=C.nm

4 000000 (DOOoOooOoon)
0000000000000000000000

41 00000OOOO0OODOOO (DoOOoO)

0000000000 00O0DO (braces) { }00000O0O0O00OO0OOOOOOOOO
000000ooooo3o
000 AO00O1,2,3000000000000000000

A=1{1,2,3}

gobd
gbooboooobbbuoooobbooooobboooonbon

{1,2,3} = {3,2,1} = {1,2,2,3,3,3}.

0000000000000 0O0O0O000000(DOODoDODODO)0D0D0OO0ODODOODOOO
000 NOOOooooobooboooo

N={1,2,3,---}
ooooobooooo «..7oooboooooobobooobog
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(0ODODO0OOO0OO00000D0D0D0OODDODOOOD)0000D0DmMODOO000O0g (2000)
gbbogdbogobuooboboobbuoobobbdodob 1oobbodobobooobobo

A= {7,

00000000 10000000000 (singleton) 000000
O0000eO {«} 0000000000

00 42 (000 {}000000) 0000000000 «00e00000000000
00 {«}, 0000 {«}00000000000000 {{a}},--- 00000000000
00000
D00000000000000{(14+2)x3+4}x5+6x7+80000000000
000000000000000(),{},[]0000000000000000000000
0000000000000 {}000000000C {}0000000000000
00000
000000000000000000000000000000000 {}000000
000000000000000m

4.2 J0000O0OOO0OO0OO (DODOODO)

00000000000000000000000000000000000000000
Doooooooo
(+00000)00 P(z) 0000 2000000 {z|P(z)} 0000

0000AQD 100 300000000000000000

A={z|20 1003000000}
gooobob pOOO0OOODODDOOO0OOO
B={z|2000}

gogdn
{z|P(x)} 0000004{z;P(x)} 0{z:P(x)}0000000O0ODO

dud 0o ouoobobobbbbooooo
{r|zeRA2>0}={y|yeRAy>0}.
goodooooooobbbbuooodaao

{1,2,3}={2|zeNAzx <3} ={z|x€eZN0d<x<32}={x|z=1Ver=2Var=23}.
00000 00000000000000000D000000000 (braces) { 000
000000000000{ }000000000000000000DO0O0O0O0O000O0
0{ }0O0OOO

0000 ((@ODOO0000) ( )0 parénthesis, { } O braces, [ ] O brackets.

000000000 0OO0000



000000 000 P(2)AQ(x)0000000000 A(and, 00)000000000
000OADO0O00,00000000000

{z | P(z) ANQ(2)} = {x | P(x), Q(x)}.
0000000000

(1,2,3Y={z |20 1003000000 }
={zr|reNA1<z <3}
={zr|reN1<z<3}.

001 P(z)0 :0000000f(x)0 2000000000000

{y[(Fe: Px) y=fl2)}={y |00 200000 (P(z) Ay = f(z))}

000
{f(x) | P(x)}
0000000000000000

0 43 000 (000000000000000000)000
{m|00000 00000 m=n?}
0{n?|neN}0000O0000O000OO
{z|(Ine€Z)x=2n}

0{2n|nez} 00000000 m

002 {z|P)AQx)} 000 P(z)00zeA(ADD0DODD)0O0ODOODODOOOOO
000000 {z€A|Qx)} 000000000

{rlze ANQ(2)} ={r € A|Q(2)}.
0 44 (00000000000)2*-2-1<0000000000000
{#|202°-2-1<0000000}={2[200000 2°—-2-1<0}
={z|reRAN—2-1<0}
={z|z000,2°—2—-1<0}

={z|zeR, 2> —z—1<0}
:{xGR’xQ—x—1<O}

:{xeR 1_2\/5<x<1+2\/5}
(1=V5 145
T )"
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gboogbbogboobbooboobbuooboobobuoobobuooboooobo
OO00D0b A=B0000O0OOO

(a) Ve(r€e A=2€B)000000000000O0O0OD0z e ADDDMOOODOOOOO
oooobuoobobob zxep00000D0ODOODOODO

(b) Vz(r e B=2x€ A) 0000000000000 002zeBO0O0MMOOOOOOODO
OzeAODOODO

00 51 (00000000000) D000O0O000 (DOO0O0DO0ooooooooooQ
000) 0000000000000 000000000O0O0O00O0D000000ooDooOOQ
O00000000A=000000000000000000000000O000O0O0O0 =

052 ((00000000000)A={zecR|(WeRz>y}000000A=0000
odooooooodooooon

A0 0000000ADO0OCO z000000y:=2+100000y 0000 z<vy
000000000 AODDO0ODz>y00000O0O0O0ODOODOODOOODOOODDOO
0 A=0). m

6 UUoo,donn

a N
00 61 (0000,00,0000)00 A BOOOO
Ve(x € A=z € B)

O000000MAD BOOOODO (subset) DO0O0O,0A0 BOOOOOO,0B0O
AODOOODOOO

AcCB (0000 BDA)
O00O0AcC BOOO (DAD BOOOOOOO, ~(AcC B)OOA¢ BOOOO
BAA0000
(D00)ACBOO A#BO0O0OO0O0OAD BOODOOOD (proper subset) 00 0 O
gdd

ASB (0000 B2A)
goon

J
0 6.2
{1} c{1,2}, {1,2} c{1,2,3}, {1,2,3} C {1,2,3,4}.

goooooo

{1} c{1,2} c{1,2,3} € {1,2,3,4}
00000000 (00000 1<2<3<400000)0

NczcQcRcC.

{(x|200000}C{z|20000000}C{z|20000}. m
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00 63 (CcO0000O0O0ODOOD) OD0OOOODOOOOOO
A=B & (ACB)A(BCA).
A=BUO0O0O0O ACBOODOOODODODODOODOOOODO (DOODDODODOODOO)DOOO

{1} c {1}, {1,2} c{1,2}, {1,2,3} C{1,2,3},

0000000000
0000000a<b0 b<eO000000000: 000000 @, b00000( <
HA(b<ae)DDOOOOO0OO

a=b & (a<b)A(b<a).

O0000cCcO0(<000D0D)0000D0ODOODO <OOOOO0OO0
a=b0000 «<b0000000000 (DOOODOODODOOO)OOODO 1<2,1<1
gbobobooooon

DDDDDDDDDDBCA,B;ADDDDDDBQA(DDDD BC A),BCcAOO
gbbobuooobboboooobo

A=B & (ACB)A(BCA.

0000000000000 0000000000000000 (00O 0O0DOOoODOOO)O
gbobobuooooobbuoobbibd m
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00 6.4 (0000000000) 4 B,CO00000O000O000O0O0 (1), (2), (3)

goooon
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(2) (AC B)A(BC A) = A= B.
B) (AcB)A(BCc(C)=AcCC.

0000000000000000000000 (2)0000000000=0 <00
gobboobooooobn:

4) (ACB)A(BCA) &< A=B.

\()(C ) A (B C A) )
(Ct. DDOoOoOOOoUOOoooooo

(Ha<a,(2)a<bAb<a=a=0b 3)a<bAb<c=a<c,(4)a<bAb<asa=Db
ooooon)

0o

(1) 00000 p0D0000p=p0000000000000 200000x€A=2xcA.
OoOo AcA.

(2) 000 200000

ez cAD0OUUOO ACcBOUO ze€B.
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xreC. 000
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(4) (2)000000000000000000(A=B0O00 ACB. A=BO0O0O BC A.
000 A=B0O00 (ACB)A(BCcA)OOOOOD)OD
0000000000000°0

A=BeVi[(re A=areB)AN(x e B=xe A)
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oooooboboobooboboob “obroboobobooboobobboobobboobo
gboooboao
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(00000000000 ¢ 000000 (ODO0O0000O00O0DO0O0OO0OOOOOO)O0
goobooooobb ooooobbbod
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{}0o00000oo0o0o0ooo0o0o0 (oooooooooooooOooOooooo
0oooo)o

O000OO((empty) 00000 (D0DODODDOOOCOOO)00ODODOOOOOODAOOO
0000 ADOODOODODODOOOODOO0ODODODAODODODODDODODOODODOOODOO

00 7200000 AOODOOOODODOO AODOOOOOOO:
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0o 000 20000020 000000002eld=>2xcA00000%CO0O0O0O

Ve(rel=2z€A)D000000000 PCA =
0ooooooooooonooodoooiooonoooooooooodooooon
doooooooooooooooooooobooooooooooooooooooo
0000000000000 MVY2(P(r) = Q@) 0 (Vo: Px)Q(z) D00MOODODDO

S(Va) P(z) A Q(z) & ((Yo)P(2)) A ((V2)Q(z)) DODOOD
bp=q0 (-p)v¢ODODODOODOO0Ozel=>2ecdA0 z¢0VeecADDDDOODOODO
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D0DO0ODACBOOOVa(zeA=zeB)0 (Vee Az BOOOODDODOOOO
o000 pc A0
Vexel) z€A

000000000000000000000000000 “Vz: P)Qx)’ 00000
00P(x) 0000 :00000000000000000000000000000000
(0000000000000)0000M

00 P(z)OODODO 010000000000

{z | P(x)} = 0.

P(zx)DODOOOOODOOODODOOOD x000000000DOODOOOOOOOOOOOOO
obhobobooboobooobooboobo

00 7.3 0000000000000 (DOOO00O0O0O,199%0)00r>30000000
g n00000D0O0O0 2"+y"=2"0000000ooooooobbbbboobbo
HEN

{(z,y,z,n) |reN,yeNz2eNneNn>3 2" +y"=2"} =10

gboboboogobbbuoooobobboooobd m

OOoo00oo0O0o0o0oooob0 nOobO0obDUODAD BOUODODODDOODODODODOO
ANB=(000000000000000000000ANBOODODOOOOOOOOODO
gbbbooboggobbbuoooobbbaon

8 o, ougn

00000000 (Venndiagram) 000000000000
00000000000000000000f0000000000m

goobooooon

/
00 8.1 (000000D00OD0) A BOODODOOOO

AUB:={r|z€A000 z € B}

gooooooon

D00D0AUBO AO BOOOO (sum) 00000000 (union) 0000

ANB:={z|x€AD00O z € B}

O000ANBO AO BOOODODO (intersection) DO0000O00, 0000000
\_ /)

0000 ud00000 (cup),NO00000O (cap)DO00O0D0OOOO0OODOOOODOOO
(0DD0)0O00oOoOooooooO

"D000000000000000000000000000000000000NDDONONONONONOoon
oboobooobOooboooboooboooobooboooboooboobOoooOooooboobooobooooOoooo
gbboobooooooboooboobooooobooboobooooobOoooobooboOoboooonooo
gboboooboooboobooooboooboobooboooboobooboooboooboboobooooOoobooooog
oooooobooooobooooboobooonoo
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082 A=1{1,2,3}, B={2,3,4} 000000
AUB=1{1,2,34}, ANB=1{2,3}m
0 1. A=1{1,2,3,4}, B=1{2,3,6,7},C={3,4,5,6} 000000(ANnB)NC, AN(BNC),
ANn(BUC),(AnB)yuCcooooo
300000000000 (0000000)0D00000
ANBNC:=(AnB)NnC, AnBNnCND:=({(AnB)nC)ND,---

AUBUC:=(AuB)UC, AUBUCUD:=((AUB)UC)UD,---

gogbodbdgboboboboboboboboboobobobuobobooboooooo
0000000000000 0000000000((@CUCOD00000a+b+c0 a+b+c+d
000000000000) 0000400000000

(ANB)NC)ND =(ANB)N(CND)=(AN(BNC)ND=An((BNC)ND).

a N
00 83 (1) (D0OODO0)AUB=BUA, AnB=BnNA.

(2) (DDODO0O0O)AU(BUC)=(AUB)UC, ANn(BNC)=(AnB)NC.

\(3) (0000)AUBNC)=(ANB)UANC), AN(BUC)=(AUB)N(AUCQC). )

g odoobobbbdoodobboboooobbbduddld m

9 000,000

00 9.1 (000,000) A BOOOOOOOOO
{rlzeANz¢ B} (00O {zeA|lx¢gB}OOODODO)

0 AO0O BOOOOOODO (OODOOO AD BUOUOOO)ODODODDA\BOOOO
A-BUOOO:

A\B=A-B:={z|zecANax¢gB}={recA|z ¢ B}.

O0000000DO0D000000D0000 XO00OOOoX Oooooo ADOooDao
X\AODODOODOOOOOOOX\AO XOOOO A0O0OO (complement) 0000
A0 CADDOO:
A=A =X\A={ze X |xgA}.
X 00000 (total set), 00O OO (universe) 00000000
N J
(000000000 0D0ODDOOCOOO00U0D0DO0DOoDOoOoOOOoOOOooooDOo..)

OO0 9.2 0000000 “differenceset” 00D ODDODODOOOOOOOOOOODOOOOO
0000000000 (DODO0OD0)0O0O000OD0OO0OU000OD0ODOOOOAN B OO “the (set)

difference”, “the relative complement of B in A”, “the relative complement of B with respect
to A7, “the set-theoretic difference of Aand B” OO0 OO0 O0DO00000O0COOOOm
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A0DO0000 XOOOOOoODOoOoOooooooDo ceXOOOOO
re A x ¢ A

(O0:zeAecreX\A={y|lye XNydAl ez ¢ A)
000 A0 BOODOOO XOOoOoooooooo

A\B={z|zecANx¢gB}={z|re ANz e B} =ANB".

00 93 A00000 ADDODDOOOOOOOODOOODOOO(0DDO0DO0000O0OO00
0000000000000 000000000O0O0O00000oO) D000 000O0Oo
D00ADOO0OODOODOOOODODOOOOOOOO A°0000000 (TPOOOOODO
O00000000000)0 m

00 9.4 (000 (D0D0D0D0)) AD BOOOO AABOOOODOOO
AAB :={zx |z € AUBANz ¢ AN B}.
goooooooooon
AAB=(AUB)\(ANB)=(A\B)U(B\ A).

A\ B, A, AABOOOOUOOOOOO0OOOO0OOm

10 U,N, 000000

00000000 4000000@00000000000000000000000O)O
~

00 101 000X O000000A, B,CO00D0O00O00OODOO

(1) ANA=A4, AUA=A(0DO,0000).

(2) ANB=BNA, AUB=BUA (000O).

3) (ANB)NC=AN(BNC), (AUB)UC=AU(BUC) (00O0O).

(4) AND=0,AUl=A, ANX =4 AUX = X.

(5) ANA°=0, AUA =X,

(6) (AUB)NC=(ANnC)U(BNC), (ANB)UC=(AUuC)N(BUC) (ODODO).
(7) (AUB)NA=A, (ANB)UA=A(00OO).

(8) (AUB) = AN B (AN B)" = A°U B° (de Morgran 0 ).

(99 ANB=A< ACB. AUB=B< ACB.

00 u,Nc0000000000000
(1) pAp=p,pVp=p0000

(2) pAgq=qAp,pVqg=qVvpOO0O0O
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(3)

(pAgAr=pA(gAT), PV Vr=pV(¢gvr)OOOO

4) pANF=F, pvVF=p,pAT=p,pvT=T0000

(5) pA-p=F(O00),pv-p=T(000)0000

(6)
(7)
(8)

pVvo Ar=((pAr)VigAr), pAgVr=(pVr)A(gvr) 0000
(pva)Ap=p, (pAq)Vp=pO00D0

=(pVq)=(—p)A(=p), ~(pANg)=(—p)V(-p) DOOO
0000000000000 OOOOOOOn

~
gdd oo
re(AUB) < ~(x € AUB)

& o(re AVa € B)

& —(x e A)AN—(x € B)

SrecA°Nx e B°

S e AN B°
000 (AUB) = A°nN B J

(00 ANB=A< AcBO0OD)

000 AnNBCAODOUODOD (000 z00000xe ANBO0O0O0OOz € ANz € B.
O0x€eA. 000 AnNBCADOOOO ANB=A< ACANBOUOOOOOAC ANB
s AcBOOOODOOOO

(=) ACANBOOODODOOOOO ANBCBOOOOOOACB.
(<)ACcBUO0OU00O0OD0OU00OO x00000xc A0D0D0DDACBOOOODO z€B.
re ANz e BODODODOOOO z€eANB. 000 ACANB.

(00 AUB=B< ACBO0O0)0000O0O0O0O0O0OOO0OOOOOOOOOOOO
goon

AUB=B & (AUB)"=B°
& (AN B¢ =B
& BCC A
< ACB.

O000D00AUB=B&< ACB. =

000 3)000 32800000000000 1010000000000

(1) A\ A=0.

CA\NA=ANA =0

(2) AND=A4,0\A=0.

A\ =AN=ANnX=A0\A=0n A= 0.
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(4) ANBC A ACAUB
pAq=p0 p=pveOO0O0DD000OOO

(5) AnB C AUB.
(4 0D0ACBABCC=AcCcCcoOoonO

000 [3)000 33000000000000 1010000000000

(2) AcCOO BcCOOOOOAUBcCCOOOO
crx€ AUBDOOOOO0zecAvze B. 000000ACCOO zeC. 00000
BCcCOOzeC. 000000 zeC. 000 AUBCC.

(3) CcAODO CcBOOODODOCCANBOOODO
cxeCO00000CCA0OO0 zeA OO0 CcBOO zeB. OOO xzeANnB. O
00 C c AnB.

(5) A\(BUC) = (A\B)N(A\C), A\ (BNC) = (A\ B)U(A\C).
A\ (BUC)=AN(BUC)*=AN(B‘NC°) = (ANB)N(ANCc) = (A\B)N(A\CO),
A\ (BNC)=AN(BNC)=AN(B°UC) =(ANB)U(ANC*) =(A\B)U(A\C).

0000000000000 00(0o0ooooo0o0oooo0ooooooooooo
oooboboboooboboboboobboboboboboboobobooubo
O0000000000oooooo®n)

00 102 A, BOOOD XOODODODOODODOOOOoOooOooO (1),(2)0o000ooo(As BeO
X0O00OOoOoooooooooooooooo)

(1) AnB=0 < AcCB"

(2) AUB=X < A°CB. )

HEN

(1) 00000000000 ANB=0=ACB°000: ANB=0000000z€AD
0000 z0000000 zeBO0O0O0O ANB=000000000Oze Bc. 0OOO
A C B

ACB°=ANB=0000: ACB°000000ANB=000000000000
00 ANB#00000000Gs)zr€ AAzeB. s ADDDODOD zeBe. 0000
¢¢B. 000000000000 AnB=40.

gogoobuooooboooao

ANB=10 - ((Fr)r € ANB)

- (Jz(x € ANz € B))

(Vz) (=(z € A) V =(x € B))
(Vz) (=(x € A) Vv € BY)
(Vo) (r € A=z € B
AC B

Tt ¢

(3

0000000000000 0000000D0DDODDD0O0O0O0O0O0ONONONONONONONONONONONONONOOOn
O00000o0o0oooooo (oo)o
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(2) (1)00000000000000000000 (1)0000000000

AUB=X & (AUB)=X°
& (AN (B9 =10
& A C(BY)S
& A°CBm

0 2. (1)00102(2) 00000000 (2)00102((2)000000102(1)000000

(000000: 0000000000 p)0o0000000D0Ooooooooon)

11 0000

\
00 11,1 (00000000) e0 bO000000O0O0DOOODODODOOOO (a,b) 00a
ooooooo

Ob00000 (anordered pair) 000 0000000000000
(a,b) = (d',b) U oa=drb=V

goooon
A0 BOODOODODODODOODAODOO BODODODOODODODOAD BOODO
O (direct product) DO 0000000 (Cartesian product) 0000 Ax BOOO:

AxB={c|(Jac A)(Fbe B) c=(a,b)}.

gobbobooodgbbbuooobbod

Ax B :={(a,b)|ac ANbe B}.
N J

(0000000000000 0000000000D0O0O0000eD bOODODODOOOO
O00000000000000000O0000000)

0 11.2 (000 vsO0O0OO00O0O000) 000 (a,b) 0 00 {e,b} 00000000000

gogd
(,y)=(1,2) & zxz=1Ay=2
(1,2) #(2,1).
{z,y} ={1,2} ©@x=1ANy=2)V(z=2Ay=1).
{1,2} ={2,1} =

00 11.3(0000000) a€R,beER, a<b000000(a,b) 0000 {zeR|a<
+<b}0000000000000000000000000 (¢,0)000000000000
000000000000000000000000000000000 {z€R|a<x<b}
000000 Je,b|0000000000000

la,b[={x € R |a < x < b},
[a,b={z €R |a<x<b},
la,b) ={z €R|a<z<b} m

16



0 11.4 (000000) A={1,2,3}, B={4,5} 000000
Ax B={(1,4),(1,5),(2,4),(2,5),(3,4),(3,5) }.
A={0000,0000,000}, B={000,000000}000000

AxB={(0000,000),(0000,000000),(0000,000),
(000D0,000000),(000,000),(000,000000)}%.

sbggdoobooooooboboood
A1XA2><"'XAn:{(CL1,CL2,"',an)|a1€A1,a2€A2,"',aneAn}.

000000000000000000 (00000oooooono)™
AxAD A2000030000000000000

0 11.5
RZ=RxR={(r,y)| r€R,y € R},

RP=RxRxR={(z,y,2)|z€R,yc R,z R} m
A, BOODOOOODODOOOODOAxBOOOOOOODO
AxO=0, OxB=0.

OO0 116 000000000 DODOOOxOOODOODOODODODODO?Y DODO
OO000Db0bO00b0O0b00OboDDAD pOODOODOOOODOO

|Ax B = [A] x |B|

000000000 ||0000000000000
000000 AxBO20000000000 |A|=3,|B|=200|AxB|=6.m

00 11.7(0000000000) DOoOoDOOO0OOoOoDOoOOOooOOooODOO
(1) (a,0) := {{a}, {a,0}}
000000000000 (Kuratowski 000 000)0000O0COO0OO0OO
(a,0) =(d,b) < a=dANb=1¥
gooooooooooooooon o,1, 2,3, ... 0
0=0, 1={0}, 2={0,{0}}, ..., n+1l=nU{n},

00000°000000000000000000000000000000000000O0
goo

(a,0) == {{{a}, 0}, {{0}}}
godooodooooooooooooo
(aab> = {{b}v {a’ b}}v

(a,b) :=={a,{a,b}}
gdoggoogooooogoog (DDD)DDDDDDD (1)DDDDDDDDDDDDDDD
n

‘D0000000000000000000000 (000000000000000000) 000000
goboobooclic2c3c---000ele2e3c--- OOODDOOODOOODOODOOOOOOOOCI
oo0oooO0obOo0oooboboooob0oboooooD NeDOOOODOD

17



12 0000 (0D0)

00 ADDODDDAODODODODOOOOD (WO ADOOOD)O0O0O0OOO (000000
0000)00AO0OOO0 (the power set of A)0 00 0Pow(A), 24 00000000000
000000000000

Pow(A)=2*:={B|BCc Ay ={B| B0 AOODDOO }.

0121 A=00000

Pow(A) =24 = {0} .
A={a} 000D

Pow(A) = 24 = {0, {a}} .
A={a,b} 0000

Pow(A) = 2% = {0, {a}, {0}, {a,b}}.

A={a,bcy 0000

Pow(A) = 24 — {0,{a},{b},{c},{a,b},{b,c},{c,a},{a,b,c}}.
000 o, b, c 000000O0O0OOOOOCODOOO0O m

00 1220 b0 00000 (b=20000 “asquare’,b=20000 “acube”’, O
O000000000000000) “atothe b-thpower” OO00000y=2*000000
power function (D0 O0) 00000 O0= “power” 00000000 m

0000000 n000000O0O0OO0OO0 ADDODODODOPow(A)O 2»000000000
obooogbooobooon
0000 ADODOO0ODODODADOOOODOOODO

13 000

(000000000000 00000000O0oO®ooDoDooooooOo {A,|neN}O
gboogobboobobuoobbodgbuooooboobbuoobobooboobboobo
O00000000oooo)

O00000000000000000000000D000 (a family of sets) 00 00O

(0000000000000 00O0000O000UOO0O0U00OOO0D0DmOoOoooOOO
0000000000000 000oooooooooOn)

goo

A:{{1}7{1>273}}
ogd20000 {1}D {1,2,3}DDDDDDDDDDD
o000 A0QO0ooo (DD)UA,DDDD ﬂADDDDDDD

JA={z](34 € Az e A},

(A ={z| (VA€ Az € A},

YOooOoO000000000000000000000000000000000O0O0O0O0O0O0O0O0O0OaQ
ooooooooooo

18



A0 BOOOOOA={A,B}OOOO
JA=AuB, (NA=4nB
0000000 A= {{1}.{1,2,3}} 0000
JA={1}u{1,2,3} ={1,2,3},

(A={1} {123} ={1}.
A00000OO Ay, Ay, -+, 4,0000000 A={A4;,A,,---,4,} 000000

UA:OAk: U Av=404u---u4,
k=1

1<k<n

ﬂA:ﬁAk: () Av:=AiNAn-NA,
k=1

1<k<n

HA:ﬁAk: [T 4r =41 x Ay x - x A,
k=1

1<k<n

gboobogdgbbooogbbboooobbuooobbbooobboooobobooano
gbbbuoooobbbuooogbbbuoooobbbuoooobbobdao

0000000000000 0000000000000000Mo
0000000000000 A, 0000000000C0DOOOOOA:={A4,,|neN}
gobobooogoboood

UA:GAn:UAn::{:c|(Eln€N)x€An},

neN

ﬂA_ﬁAn:ﬂAn::{x|(Vn€N)x€An}7

neN
ooooo
oooooodo

T4 = {(ar. 0z ans--) | (I EN) a, € Ay},
n=1

(ay,as9,-+- ,a,,---) 0000 --- 0000000000000 OODODODO (DOOOOOOO
goobobobbobobobobooobobobobobobbobooboboobo
O0000oO0oooooo)o

Uooo0o000000000000000000000000000000000O00O0O0O0O0O0O0O0QaQ
ooooooboooooooboon
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KDDDDDD ~

000000 AODOOODOOO0ODOOODOOOOv A eADDDOOODD AVDDO
000000000A:={A\},,, 000000

UA:UA,\::{:E|(EI)\€A)J:€A/\}>

AEA

A= [)Ar={z|(VAeA) z e A},

AEA

00 HA:HAADDDDDDDDDD n
AEA

N J
gbobobuoooobbbuooobbobboooobbobuoooobobobooaoboo

000000 n 0000 A,c| /4. 00 AclA.

neN neN

000000 n 0000 Ay D (A 00 A D[()A.

neN neN

0 3. 0ugugooboodad

013.1 (1) 000 {Anen O (n€N) A, C A,,; 00000000 ( )4, =4,000

neN

gogoooo

(2) D00 {Aubwen O (Vn € N) A, D A, 00000000 JA, =4, 000000

neN

@o)

() 000000 (Vn e N)A, € 4, 0000000000 z€ 4 0000(Vn € N)
r€A, 000 z€ ﬂAn.DDD AlcﬂAn.DD ﬂAnCAlDDDDDDDDDD

neN neN neN
Al = ﬂ An-

neN

(2) 000000 (V\neN)A; DA, 000000O0z¢€ UAHDDDDDDDD (In € N)
neN
re A, 000000000 z€ A, O0ODO UAncAl. oo AlDﬂAnDDDD
neN neN
DDLL%:AL-

neN
000 {Ay ey 000000000000 (4 CAC - CA, CAn Co-o) 0 |4,
00000 {Ahew 000000000000 (A D40 DA, D A D)0 () A,
0oooooooo

013.2 (1) 000000 nO00000A, == (-1/n,1/n)={zcR|-1/n<z<1/n} 0
ooooo

(%) () A ={0}.
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(2) 000000 nO00O000A,:=(—nn)={zeR|-n<z<n}000000
() 4. =R
n=1

gboboboogobbobuooobbbuoooobboooooobobon
[DDDDDDDDD

(Va > 0) (Vb > 0) (In € N) na > b. ]

(00000000000 (Ve>0)(3neN)n>c¢000000000000000000
000000000000000000000000000000000000000000
000000000002000000000000000000)

00
(1) () ze{0}00000z=0.000neNDODODOO-1/n<0<1/n000000
2(=0) €A, 000 z€()An
n=1

(i) € ()4, 00000000 neNOOOOOz €A, 000 |z <1/n. 0000

n=1
r=00000000000000 24000000002 >0. 0000000
goououo

(AN eN) Nlz|>1
1
000 |z > . 000000000000 2=0.0000 =€ {0}.
(), () 00 (1) 000000

(2)

(i) (vneN) 4, cROODDOO|JA,cROODOOOODDO

neN
(i) Ve RODODOOOOOO0O0O000GreN)n-1>|z. 000 z€ 4,. O
00 z€ | JA,. 00OORC (JA,.

neN neN

(), ()00 () 000000 m

D4.DDDL%hWDDDDD[JAMDDDD[jAnDDDDDDD

neN neN

0 5. {4}y 0000000000000 (1),2)0000

m(ﬂMy=Umm

neN neN

B (Ljfu)czzrw<Az»

neN neN
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0 6. {A ey 0000000000000 (1),(2) 0000

(1) (tneN) (VmeN)n<m = A, CA, D000 (] A, =A,.

neN

(2) (WneN) (VmeN)n<m = A, DA, 0000 (A, =4,

neN

0 7. 000000 (JA., (400000
neN neN

D) A= (—p5) @A=[-21] ) A =(

6) A= (~hm) ©) 4= (05" @ A, = [0,

‘n

—n,n) (4) A, =[—n,n]
i @) A= (58-7

(9) A, = [n,2n]
A 0O0O0OO0
oo 1.

ANB=1{2,3} 00000 (ANB)NC={2,3}N{3,4,5,6} = {3},

BNC={3,6} 00000 AN(BNC)={1,234}n{3,6}= {3},

BUC ={2,3,4,5,6,7} 00000 An(BUC)=1{1,2,3,4}n{2,3,4,5,6,7} ={2,3,4},
ANB=4{2,3} 00000 (AnB)UC={2,3}U{3,4,5,6} ={2,3,4,5,6}.m

oo 2.

(1) (=) AUB=X000000000 z€ AA00000z€eX=AUuB00000O0
reAD00 zeBO0OOODODODOD z€AD00D0 € A°00000000z€B
000000000 A°c B.

(<)A“CcBOODODOOOOOO0O zeX0O0O0O0O0O2xeADOD z€A°0000000
reA°0000000 A°cBUO0xeBOOOODOOOOODDOO x€AVaee B, O
000 e AUBUO0OD0O0OODOOODO XCAUB. ODOOODOOODO X>AuBOO
000000000 X =AUB.

ANB=10 (AN B)" = 0°
(A9 U (BY) = X
AC C (BC)C

A°C Bm

(N I

go 3.

(1) no 000000z € A, 000000000000 O0O0@EReN)z€e A, 000000
DO0ze|JA. DOD 4, c 4.

neN neN
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(2) no DO0ODO0OD0Ox € mAnDDDDDDDDDDDDDDDDDDDD n OO0O0OO
neN
€A, 0000000000 2€4,,. 000 4,0 () A, =

neN

oo 4.

UA={z|@neN)yzecA,}, (NA={z|(VneN)zcA,}m

neN neN

oo 5.

(1) 000 z0000

<(0e) = b))

- ((VneN) zeA,)
(In e N)=(z € A,)
(In e N)x € A7,

ve J @)

neN

r v

ggbbooood

(N+) ~Uen

neN neN

re(Ua) = oo (Un))

- ((3neN) ze€A,)
(Vn € N)=(z € A,)
(Vn € N)z € A;,

v e () (45)

neN

(2) 000 0000

t ¢

ggoooogd

(UAQC:(NmJ-

neN neN

g e.

(1) )z€ ()4, 000000000000000000000000 n00000% € A,

neN

00 n=10000z€A;. (lreA 0000D00000000D000 nOOODO
A CA,000000z€d, D000000000000000 € ()A. (i), (i)

neN
DD[jAn:AL

neN
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(2) ()2 €| )4, 000000000000000000000 »*0000002€ Ae. O
neN
000 A, C A, 00000000z €A4,. (i)zed 0000n=100000z € A,

D00 (00D000000000)ze (A4, (), ()00 (A=A, =

neN neN

00 7. (0000000000O0)O0000000O0O0OCOOODOOOOOOO

(1) A =4 =(-1,1), [ 4. = {0}.

neN neN
2) A =4 =[-1,1], () A ={0}.
3) A =R, [ 4, =4, =(-1,1).
@ JA =R, (A4 =4 =[-11].
(5) |J An=(~1,00), [ 4n =1[0.1).
6) |JAn=41=(0,1), [ 4, =0.
neN neN
(1) | An =41 =[0,1), () 4, = {0}
®) [J A4, =(0,3), [ A= (1,2).

9 JAn=1100), (1A =0. =

neN

B 0O00O0O0O0OOOg
0000000000000000000000000000000

«000 ADDODODOOO a€c A(D0DOO A2ae) 0000
ai,...,a, 000000000000000000 {ay,as,...,a,} 0000

{z|P(x)}:=P(x) 00000000 z00000.
N:i={z|z0000}=1{1,2,3,---}.
Z:={r|z000}={01,-1,2-2,...}.
Q:={z|2z0000 }:{x\(EImEN)(EInEZ)x:%}.
R:={z|z000 }.
C:={z|20000}.
{reA|Pa)}={z|zeArP@)}.
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{f(@)|ze A} :={y|(FreAy=flx)}.

0o0000) A=B € VizeAszeDB).

AcB ¥« Vr(x € A=z € B).
a€A A=B(00000), ACBOOODOOO0OO0a¢A A#4B, A¢ BOODOO
ANB:={z |z € ANz € B}.
AUB:={z |z € AVze B}.
A\B:={x|x€ ANz & B}.
(0D0DO0000) (a,b) =@, V) S a=aAb=1.

Ax B:={(a,b)|ac ANbe B} (00O (a,b) 0000000).
24.={Y|YCA} (YOODDOODOODOODODOOOOOOOOOOO).
GAn:UAn::{x\(HneN)xeAn}.

n=1

neN

ﬁAn:ﬂAn::{xHVneN)xeAn}.

n=1 neN

AOD0DO00O0O0O00O0O0UA={z|3BAcAzcA},NA={z|(VAec Az € A}

C Oooono

gbbobuoogobbbduooobbodaod...

C.1

ANB=0000000AUBDOOOOD AUuBODOOOOOODOO
A, -, A, 00000
ANA =0 (i#7)
00000000 AU---UA, 04 U---UA, 0000
0000000 ADOOOODOD |A|0000000000000000000000

|AU B| = |A| +|B|.
|A U - U A = AL+ -+ AL
oooooo
3000000000000
|AUB| = |A|+|B| - |ANn BJ.
JAUBUC| =|A|+ |B|+|C|—]|ANB|—|BNC|—|CNAl+|ANnBNC]|.
00000

n

U

i=1

n

=> A= D> JANAl+ D JANA4NA] -

i=1 1<i<j<n 1<i<j<k<n

o (=D)AL NN A

0000000 (the inclusion—exclusion principle) 0 O 00O
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00 C.10000000000000000 »(-)0000000000000000
1(AU B) = p(A) + u(B),

n(AUB) = pu(A) + w(B) — (AN B).m

C2 000 (,)000000
C.2.1 0O0OO0OOOO

000 (comma) J00000000000000000000000000000000
00000000000 000000000000000000000000000000
000000000000 00000000000000000000000000000
000

(0000D0D00000000C000000000000000000000000000
00000000000 0000000000000000000000000000000
0000C0O00O0000)

00000000000 00000000000000000000000000

a,b,c 000000 (0000)000000a,b,c0000000000000 {a,b,c}
000000000000000a,b,c00000000{abe} 0 {abec,} 0000000
oooooooo

C.22 0O0OOOODO

do0doodooooooooooooboobo AbQbobogogogogno
Pi(x), Py(x), -+, Pu(x) < Pi(z)ANPy(x)A--- A Py(x).

DbO0 z=1y=20 z=1Ay=2000000000
gboboboogobbbuoobobbbooogbobbuoooobobbooaoboo

[:L‘Q—Bx—2:0DDD r=1,2. ]

gbooooog

2 —3r—-2=0 < zx=1Va=2.
oo
r=a;,as,...,a, <= T=a Vr=asV---VIT=ay,.

(00000000 {1,2} 000000000000 00000O00OOODOO0O0O0)
HEN

[x2—3x—2>ODDD r<l,x>2. ]

gobooo

2 —-3r—-2>0 < z<1lVzx>2

gbobooboggbbbd z=1,y=2000000 ,0 AODDOOODOOOOOODOO
ooooon
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C3 0O0OO0O0ObO vsOOOOO

{z|P(x)} 0000000000000 0OCOCODOO0OOODOOOOODOODOOOOOOO
O00OO0000000 Russel DOOOOOOOOOOO
(RusselDDDDDDD ~N

00000000000000000000 R={x|zg2} 0000

e 00 ReROUUODDODR¢ZROUUDODOUODODORODDUOUDODOD R¢R. OO
O ReRUOUODUOODOODOODODO

e 000U RZLZRODDUUDODRDODODDODODOORER OO0 RgROODOODO
gboooogn

gboboboooobboogd

J
gooboboboboboboobobobobboboooobobobobbobooon
gooooobbobbbbbobbbotuododddgoooooooooooooboooon
obobobobooboon
O000000O00000000 ADQOD Pl»)ODDODOODODO AODODODODODODO P(x) O
googobodboooboobooboobobooboboobooobbboobbooobobo
gogdgbobbuoooobbbuoooobbboooobon

VA 3B Vz(re Beaxe ANP(x)).
A0 P(x)OOODOODODO BOOOOOOODODOO BO
{z|ze ANP(x)}

0000
{r e Al P(x)}

gobg
gboboboooobobboogobboboooobbbuoobbobooooboo

B={x|x€ A x#zx}
000000000000 BOOODOOOOoogoooooo

{a,b} ={z |z =aV 2 =0}.

D OoOooggd

D.1 20150000000

e 50 140000000000 (COCOOOUOOODOUOOO)DDDDDODDDMIODOOOO
000000000000 (00000000000000) 004200000000
gboobioooggd

5020000000000 (X—-A=4A00000000000)00000000
00000000{f(z)|z€A} 0000000

2http://nalab.mind.meiji.ac.jp/ mk/lecture/literacy-2015/toi4.pdf
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e 502800000 2000(1)000D0DOO0OO0O0O0O0ODOOOOOOOOOOODODODO
O00(R2)0000() 0000000000000 0000D0D0D0DO00bOOOoODDODOOO
reA=eBO00000O0OO0O0OODOOO

A=B& (Vr)zc AeB

(2)00000000000000000O0O0 6 0000000000000 0OOO
gbooboooobboboooon

D.2 20140000000

e 50800
00 (03)00000000ooo0oooooooD (v, 3)00000b0o0oo00o00o
gbbogobbooobbbuoobbbooobbooobbbuooobboogb
0000000000000 00O00 AODODOoOooOOoooOOobOooooobboooogoo
0000000400000000000500006.3, 00000000600 0cC A
goboboooobbo4b00d

e 50 1500
O30b400000b00b0booooboboboboboboomobobOoDbo
00000000000500000000000640000000000 0CcAO
gbooooao

e 50 2200

oo

1] 000000000000,0000 (2002).

2] 000000000 —0000000,0000000 (2002).
3] 000000000000 —00000000,0000 (2012).
4 0000000000, 00000 (1971).

b) DODOO0ODOODOOO OO0 OO,0000 (1968), 00O O.

13http://nalab.mind.meiji.ac.jp/ mk/literacy/toi6.pdf
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