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1. 00000o00oboooobooboboboobooooboboobooOooon
obmoboooooobooboooooboboooboobmboooooooo
oooooo
2.0000000000O0O0DOO0DOOOOOO0OOODOOOOObOOOO
gbodoomooooobooboooooooooboooobooooon
goooo

o000 054000 1. ODOOOOODODOOCODODODOODODOO
Reader@M rO000 mO0000D0DODOOCOQO " r may borrow no more than
mbooks” OO OOOOOOOO

Jmax : NVr : Reader e r may borrow no more than maz books
2. 0000

Vr : Readerdmax : N e r  may borrow no more than max books

gobooboooooooobooboooboobb zoooooooDbOoDO
gbocooobooobooboooooooooboobobaobo

5 ooy

gboooboooogooboobgoo-Zooooboooooobooooobo
gboooooobooooooo
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5.1 UQO4oooO0o

ooboOozZooOooOOoDOO0OZ00000000000O00OO0ODOOR,Z
oO0oo00o0D0O0O0O000000oDOOOO0O00O0O0OO00Ob 00D @M basic
typeODOO0OD0OO0OO00O0O0O0O0O0O000ODOO0O0OO0O0O0O0O0O0O0O0O0OOO0
goooboooooooboobooooooo

[BOOk, CAR]

0000000oooooooooDoooooooooogd BOOK O CAR
O00o000o0ooooooooOo0ooDoo0oDoOoooOooooooo
000000D0BOOK O CARODODODOODOODOOODOOOOOO
000oooooOooooOoooooooooDooooooogoooooon
O00000ooooooooooooooog

000 Potters0000 00 Human,Flower 00 0000000000
goooooooooooooooooono

[Human, Flower]

ooooboooboo
gobdeaxlnooooooonoogod

5.2 00000

gbbooooooooboboobooboooooboobooboobboooo
goboooooobboooooboooooboooooooboobooa
gboobOoooobooooooon

Oo0DoO0ooO0oD A, B,CO0D0DOU0ODOU0UDDDOOOODDOOOOOO
goobobOoobobobooobg xobooooooooooooo

AxB AxBx(C AxA AxBxA NxRxC(C

ubobooooobooboooboogoooooooog
goboobooboooobooboboobboboobobooboooon
go

Ax B={(a,b)|la€e A,b € B};N x Ax B={(n,a,b)ln € N,a € A,b € B}
O0O00DO00D000000 (a,b)0 (a,b) 0000 O
(a,b,c): Ax BxC

0000000O(e,b,c)000 AxBxCOOOODOOOODOODOOOO
O00000e€eAbeB,ceCODDDOOOODDO

20



0000 6.2 [X,YDOOOODODOOX =={a,bc},Y =={2,3} OO
0000000 XxY,NxXOOOO0OOOODOOO0O0O0O0O00000

00 X xY ={(a,2),(a3),(52),®3),(c2),(c,3)}

N x X = {(0,a), (0,b),(0,¢),(1,a),(1,b),(1,¢),(2,a),(2,b),(2,¢),- -}

0000 XOOo0ooooomXoooooooboooooooo xoo
O0OOpower set of XOOOOOPXOOOOPXOOXOOOOOOO
00000000 ooPX={S|ScX}0XOOOOOOUO nOO0O0OPX
goooooo 2rO000oXoooooooorPXOOoooooooo”
goooor"ooooooboon

0 X=={1,210000

PX ={0,{1},{2},{1,2}}.

smallnumber == {1,2,3}000 0

Psmallnumber = {0, {1}, {2}, {3},{1,2},{2,3},{3,1},{1,2,3}}

PN = {0,N, {0},{1},---,{0,0},--- O
{3,5,6},---,{100, 200,300}, -- -, {2,4,6,---},---}
0o0e¢:=0,1,2,---0000 :0000000000000000O0OO0
0o0o0oobo0obbo0o0ooooboooooobood

Players == {Mary, Elizabeth, Charles} 000 O

PPlayers = {0, {Mary},{Elizabeth}, {Charles},

{Mary, Elizabeth}, {Mary, Charles}, { Elizabeth, Charles}, Players}

[Book|UO OBookOODOUUOOODOUOOOOOOOOOODOOOOO
0000000000 BeokOOODOOOOOOOOODOOOOOODOOO
gooobooboobooooboooobooboooboobooobogoo

library : PBook

OlLibrary0 000000000 O, aset of some copies of books, 0 0 0O OO O
lbrery0 00 000000000000 O0OCDOOOOOOOOOOOOOO
gooo

0 000000000000
1.00000000000000 @ [Book],[Person] 0 000 000 [

Viibrary : PBookdp : Person e Librarian(p, library)

00o0a librarian(p,library) O Op0O library 00 000000000000
gooooooo
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2. 00000000 Koyamdd 00000000 O[Koyamae]DDODOO
OCO0@MOO0O0O0DDO HanakoOOOOOOOOOOOOM

3G : PKoyamaVg : Person e g € G = GoodT erms(Hanako, g)

000 OGoodTerms(z,g) 0020 ¢g00000O0O0OO0O0OOOOOOOOO
3. [Ticket], [KyotoBand|D D 00000 KyotoBand DO 00000 OO
000000000000 0o0o0DMTicketD OODDODODDDOOOOO
o000 mO0O0O0OD0O00D0O00000DOO0Ot0ooooo
0000000 MustSelllm,t)D00000O
godoooboobobonoobbobbbooobobuooboog
gooooom

Vm : KyotoBand3aT : PTicket oVt : Ticket(t € T = MustSell(m,t))

0000 Parent(p,q)0 "p0d ¢UOOO0O0"0DODO0O0O0O0O0OOOPerson
000000000000 Parent(p,¢) 00000 p0 ¢00000000
RpO Z0OO

Rp == {p,q : Person|Parent(p,q) ® (p,q)}

ooboobo0 zooooooboboooooooooooooboooooo

Rp == {(p,q),p,q : Person|Parent(p,q)}

ogooooooo
Rp == {x : Person x Person|3dp,q : Person e Parent(p,q) Nz = (p,q)}

RpO 00 PersonxPerson000000000RpO0O000O OParent(p,q)?
0000000000 UORp : PPersonxPerson] 00000000 P(Personx
Person)0 000 M
000000000 A,BOOO p,q00000H(p,q)0 p0 ¢0 OO0
0000000000 Ry =={(p,q),p:A,q: Bl[H(p,q)}0 AxBOOO
gooooo
(p,q) € Ry if and only if H(p,q)

0000000OPAxB)DODOOOO RO
Hg(p,q) ifand only if (p,q) € R

0000000 HgOOOOODOOOODOO HO RyORO HReOOODO
O00HOOOO RgOUOUO PAxB)ODDODOOZOO OO "0OOOOO
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O0D00DA« BOODDODOODOODOUDOOD A+ B==P(AxB)0OOO
gooobobobobobbbobbooboobboo

0 ODObdooboboodboooodooomoboooooooooooo
ooo

1. Potters == { Alice, K ate, Beth, Huw, Ben},
Vehicles == {Bicycle, Tricycle, Unicycle},

Rides == {(Alice, Bicycle), (Huw, Bicycle), (Ben, Unicycle), (K ate, Tricycle) }

00000 Orides(p,x) + (p,x) € Rides O rides(p,z) 000000 " pO
x0007"00000000 rides : Potters < VehiclesO O OO

2. 000000 (PQ)D0O0 222+3y>=5000000000000
00000000 ellipseO ellipse(P,Q) < 2P? +2Q* < 5000000
ellipse: R+ ROOO0O

3. Players0O000O00D00O0ODO

Instruments == {Violin, Piano, Trumpet}
ogoooao
concert == {(M, P),(E,V),(E,P),(C,D)}

0000 Oconcert : PPlayers x InstrumentO
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0000 6.3 (1) [shape,colorlO0 0000000 DOO0ODOOOO
shape == {round, square}; color == {red, green, blue}

0000 Oshape x color, color x shape 000000 O0000O0O00O0O0OOO
shape x color (D000 0000D0C00ODOO0O0O0OOOO0OO myfavorite
gooooobooooooo

(2) Potters,Instrument 0 000 0000 O[Potters, Instrument] O O
O0Potters 0000000000 O0OODOODOOODOOOOOOPotter O
goobooooooooon

00 (1) shape x color = {(round, red), (round, green),
(round, blue), (square, red), (square, green), (square, blue)}

color x shape = {(red, round), (green, round), (blue, round),
(red, square), (green, square), (blue, square)}

shape x color D000 O000O0DOO0DOOOOOO
my favorite == {(round, blue), (square,red)} : P(shape x color)
(2) Potter 000000000 OOO0OOOOODOOOOO
Play ==

{(Alice, Piano), (Alice, Trumpet), (Kate, Violin), (Huw, Violin), (Ben, Trumpet) }

Play : P(Potters x Instrument) 0 O OOx : Potters,y : Instrument O
00000z plays y = (z,y) € PlayO 000 Oz plays y O " Potter O 0O
ggooobuoog"ddddzbbb0Oby0oobog»0booob oo
plays : Potters <> Instruments 00 00O

oo0oo (ry)eSO0O000002z0 yO SOO0DOO0OO0DOOOODOOO
00000000 moogoD 20 yOO SOODOOODOOOOOOO
00000 yOOSOOOOOODOODOOOOODOOOOODOODOO
000000000000000 2—y0000(x,y) €S0 z—yeSO
gboooobbobooobbobbboobboboboboobbobbobo
yO 2000 SOO00O0O0OO0O0S: X«&YUOOOOXOOO SsSOooooo
Yooooooo

0 O my favorite = {round — blue, square — red}

Play = {A — Piano, A — Trumpet, K — Violin, H — Violin, B — Trumpet}

gobooooooboboboooooooooboooobooobobobooan
gobobboooobbooooooooobbobobobobooooobogo
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00 6.4 10 Potters 0 VehiclesOOO Rides0 00000000 DOOO
ooo

2. Willlams 0000000 Ann, Beth, John OO OOO0OO Mary OO
0000 0Smith 0000000 OCathy, DavidO0 OO OO OO Nancy OO
0000000000000 oDoOoo00ooDooOoDooOOoOoOoDoOooo
00000000000 000000000 MotherhoodDOOOO OO

00 1. 00000000000
Rides == {A Bi,H — Bi,B—U,K — T}

2. [Mothers, Children]|0 Mothers == {Mary, Nancy}O Children ==
{Ann, Beth, John,Cathy,David} 0000 M 000000 0OO0OOOOO

Motherhood == {M — A,M +— B,M — J N+~ C,Nw— D}

Motherhood : Mothers <+ Children

0oo0b 000ooboobooo 10000 oobooooobono
gooodooooooooooooodoooonouooobbouoboon
goooboooobooogo

0 bbb boboooobooogbobobooog
ChOOO0OO0O0OO0OX ==000000000Y == {Degitalcamera, CD, tissue},
[X,Y|OOODOOUOOODO0OO0OO0O0OO00O0O 12340 0000 Degitalcamerad O
000 45000 ChOOOooooOoOoDOo0ooooooooooooooo
0000000000000 000 FukubikeOOOOODDODO X YO

Fukubiki == {1234 — Dg} U {ij45 — CD|1 < i,j < 9}

U{klij s tissue|klij : X, klij # 1234,ij # 45}

gooooOoooooooopooodf-A—-BOOOOOOfOOO
00000Gy == {(z,y),z: A,y : Bly = f(x)}0000000G,00
000O0f(x)00000G;,0 A0 BOOODOOOODOOOODODOOODO
G;CAxBOOOO Gy e P(AxB)0ODOOO0OG, :P(AxB)OOO
00 Gy:A«BOfOOO0OO0 CCcAOOOODOOOOO

Gy ={(z, f(2),x : Ala € C}

000000000 Gyp={z: Ay :BlzreCAry=f(z)e(z,y)} 00O
ogad

0000 6.5 1. Cities==00000000000Countries==000
0000000000000 000O[Cities,Countries) 000 O IsIn0 O
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U0 c¢00 coDO0O0O00OaD coDO0DO0O0O0DOOO0OO0MOOOODO
gobooooobobobbobooboooooooobboooboon
O0o0oooooooooooboooDoOoobooooooDIsIn0OOOng
goooo

2. flz)= -, xc ROODOODOOfOODODO G,0000000000

sinx’

gooooboooooo

00 1. 00 Cities == {Tokyo, Kyoto, Chongqing}
Countries == {Japan, China, Singapore}
IsIn == {Tky — Jpn, Kyt — Jpn, Chngqng — China} : Cities + Countries

2. Gy=={(z,=),z:Rlsinz #0},0000

’sina

Fr={z:RxR|3z:Resinz 0Nz = (z )}

sing 200 :000000000000Vn:Zz#nr 0000

"sinz

OO0 NIPOOOOOOOODOOODOOOOOOOO SteckOODODOOO
gbooo0OoooooooNIPOODOODOODOODOOOODOO Item O
000 0OStockO (5,n)0000 Od € Item,n e NOOODOOOOOOODO
gooooooboobobobobooooboooboooooooomm

Stock == {s : Item > N|Vi € Item¥n,m : Ne(i,n) € sA(i,m) € s = m =n}

O0OogooO0Steck0O0O0OOOOOOOOOOOOOOOO

00 0f: A« BOOODODOODOOOfOOO A—-BOODOO

6 UOooon

o -0 00000000000000000000 M@

sin @

1
Vz:Rex #0=Jy:R(y = )

sin x

o000UIO0OOUODOOUDODOUODOOUOODODOOODOOOISBNDO
gjbooooooboboooooooooboooobobooboOoboOoon
00 1,2,3,---0000000000000000D0000O0D0DO0O0O BookO
000000000 IsIn9(x)0000

3X : P(Book x N) eVz : Book x N(z € X = IsIn9(z))

o HPOOOOOOOOOOoooOooooooboooooooo 20030 10
goobozobOobOooooooboooooboobooooooooboo
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goboboooboobooob0obooo zooooooobooooboobooo
goooao

gbooooooooboboobobobooboon

gogd

Vz(Human(x) A AbletoLove(x) = Fortunate(x))
000000 bo0o0o0ooozZzoooooboooo
Vx : Human e AbletoLove(x) = Fortunate(x)

gooo

T OUooooooooooo

gogbogboobooboooobboobooooooooon

7.1 0O0O0O0O0O

00000000000 p1344)000O
gbooooboooobobooooooooooooooboboobobaon
gboooobooooboooooooobooog

Vz : Human e AbletoLove(z) = Fortunate(z)

ob0odb03000000000000DOOOOOOOOODODODO
0000000000000 000oO0OoOoOoOoOoOoOOgAbletoLoveld O
goooobooobgoobaobood

Ve, 320 20 V,300000000000000 «c00000D0DOCOO
OooOOv:000D0000 0000000000000DODedO0OO
oooOoO0O0000002z0 Humen OOOOOOOOOOODOOOOO
oooo0oOooO0obDUbedObOUOOoDOO vVODOOOOODODOODO
00000000 VOOOODOOOOOOOODODOOOOOO0 eO00OO
o0oo0o00o0oooooooovooOoooooooooooOodezO
oood
goooboooooobbobooboobbobobooooobooboobon
goboobomoooooobobobbomooooooooobooobbon
goo

Jz0000000000C0DOOO
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