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00 ze f(XUY)0OOOO0OOO0O0000 e XUY OOOOO f(a)=20000eeX 000 a=f(a) €
f(X)0OOOeeY DOO a=f(a)e f(Y)OOO ze f(XUY)OOOODODOO f(XUY)C f(X)UFY)
O00mMOD000fAXUY)=f(X)UfY)

(2) e XNYCX,YODOOOf(XNY)Cf(X), f[(¥)DODOD(XNY)C f(X)N[fY)
e f(XNY)=f(X)Nnf(Y)DDDDOOOOO
(0O00f:{0, 1} —>{a} 0 f(0)=f1)=a0000X={0}, Y={1} 00000
FXnY)=f(¢)=¢+#{a}=f(X)Nnf(Y)DDDODOOOOOOOOOO

z, y € X 0000 (go f)(z) = (go f)ly) 00DDDDODODO g¢(f(z) = g(f(y) 000O0D0g 0000000
f(z)=f(y)00000f000000 2=y000000g0f0000000

r€Z0000g¢g00000000D0 yeYOOOUOOO2z=y¢y(y) OODODOOO fO0O00O0OO0OOOO0O z€X
00000 y=f(z) 00000000 x2=9(y)=9(f(2))=(gof)(>) 000000 gof 0000000

° (=)
000z, yeXOOOOO(go f)(z) =(g90f)(y) D0ODOyg(f(x)) =9(f(y) OO0O0Ly, fOO0ODODODO
00000z=y00000 gof 0000

o (<)00D0 z,yeYOOOOOyg(z)=9¢(y) DOOO0O0f0000000D0x = f(a), y=
00000000000000g(f(a) =g(x) =gly) =g(f(b)) D000 DOgo f000
O0z=f(a)=f(b)=Y OOOgOOODO

fO)000 a, beX
O000e=05000

e 00000000
e 00000
000000000000000000
[00 1] gof 0000000000 2€Z0000 z=(gof)(z)=¢g(f(z)) 0002z X000000f(z)eY
0000y=f(z) 00000000 2eZ0000g¢g(y)=2000 yeYOOOOOO
[0D0 2] gof00000D0 Z=(gof)(X)=g(f(X))Cg(Y)cZOOOOOODO Z=g¢(Y)DODD ¢gOO0OO
ooo

flz)=f()) 00000000 go f(x) =g(f(x) =g(f(a) =go f(«/) D00 Ogo fOOO0DOO z=2a O
goo
f000000000f0000 f'0000g=/"'00000000 gof=idy, fog=idy 00000

g:Y — X0 gof=idy 00 fog=idy 0000000000000 00000000 fog=idy 00D 16
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23.
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(1) 000 z, y € Map(A, B)00000f(z) = f.(y) 0000000 ac ADDOOD(f(2)(a) = (f(y)(a)O
0000 f(z(a)) = f(y(e)) 00000000 f0000000x(a)=y(e)D0acADDO0OOO z=y00
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(1) 000 z€ f(A)DDDOD0OD0OO0yeADOOOOOz=f(y) 0000000 ACcBOOOOyeBOODO
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(2) 000 z € f(A) - f(B) 00000z € f(A) DD ¢ f(B)DD0DD0O0ODD0OO0O00 e€ ADDODD
r=f(a) 000000 fla)=2¢ f(B)OOD a¢BOODODOODDOOO a€c A-BOOO z€ f(A-B)
0000000 f(A-B)D f(A)—f(B)DOODODDO

(3) 000 ze f/Y(C)00000f(z)eC 000000 CCDOOODf(x)ePDOOO0OOze fFY(D)ODO
oofHYo)cfY(D)oooo

(4) D00000DO0D0OD0D000 ze fY(Y-D)O0O0O00f(x)eY-DOOOOf(x)eY OO0 f(x)¢ DO
000000000z e fAY(Y)=X,z¢ fY(D)00000zeX—fY(D)DO00DDMOODOOfFYY-D)C
X-fYp)oooo
000000 zeX—fY(D)00000zeXO0 xz¢g YD )DDDDDDDDf(m) f(X)CY, f(z)¢ D
000 f(x)eY-DOOOODDODOOOD zefY(Y-D)ODODOO fFY-D)D>X-fYD)0DDOOO
oooo fFY&-D)=X-f"YD)0000O0OD0O

(5) D0O0D0DOD0DO0D0ODO0 zef~Y(CND)DO0OOOf(z)eCNDO0OOOf(x)eC OO f(z)eD
0000000000z e fY(C)andz e f7Y(D)DDO0xze fHO)NfYD)DDOODO f7Y(CND)C
fFyoynfYp)oooo
00000 ze fAYO)NfY(D)ODDOO00Oze fAH(C)DDO ze fYD )DDDDDDDD f(z) € C and
f(z)eDOODODOOf(z)eCNDOODOODOO z€ f~ ( D)IZI oofYCcnD)> f~HC)nfHD)
0000
ooooofYCenD)=fYCO)nfY(D)ODODOODODO

(6) D0DO0DODODOODODOO ze f(f1(C)D0DO0DO0ODOOyefY(C)0DO0D0ODz=f(yyDODOOO
O00f(y eCO0O00xeCO00000000D0O00fYC)cXODOOOQ)OOOze f(f10)) C f(X)
00000000 zeCNf(X)000 f(f/YO)cONnf(X)DDOOO
O00000 zeCNnf(X)00000zeC00 ze f(X)OOOOODODODODODODO yeXDODOOODO
r=f(yyOODOODODOOf(yy=2z€CO000ye fYC)00000000z=f(y)e f(f1(C)DOD
oof(fYC)>Cnf(X)oooo
00000 f(ffYo)y=Cnf(X)000000O

fHa) =X, f7H2)=¢ (z#a)
0000000 XO00OOO00DOOO0D0 YDOOOOOO «00000 000000 (constant map) 00
0000
f:X-YOOOODOOOOOOOOOf:2¥X—-2¥004e2¥X0000 f(A)=/(4)00000000000
0O0oo0o00ooooo
¢g:Y— X0 fO000000 f000000 §:2¥ -2X0000000000 jof=tidyx O fog=idy O
000000 1800 f00000D0OO
Ae2X 0000000 20(6)00 g(g7*(A4)=Ang(2¥)00000¢000000 g(2¥)=2¥000000
O g(g"(A)=A0000000 jof=idyx DOOODODO
000 fog=idyy 00ODD fOODDOODODOO

00 16,17000 0000000000 g=goidy =go(foh)=(gof)oh=idxoh=hO000

00 fans(z) = falz)fp(zx) 00002€ ANBOODO fa(z)=1= fg(z) 000 fa(z)fp(z)=10000000
000000 fa(z)=0000 fp(z)=0000 fa(z)fp(z)=00000000 fanp()= fa(z)fs(z) 0000

faup(x) = fa(x)+ fp(x) — fanp(x) O0O0O0(1)z € ANB (2) x € ANDB® (S)xEAcﬂB( Jxe A°nBcOO0O0O
D00D0000DO0(1) 000 (00)=1+1-1=1=(00)0000(2)000 (00)=1+0— Oflf(DD)
D0DO0@3) 000 (00)=0+1-0=1=(00)0000(4) 000 (00)=0+0-0=0=(00)0000
0000000000 faup(e)= fa(@)+ fa(x) — fanp(z) 000000
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O000zceBbuCcOO0000000 zeBO000 zeCO000zeB 000 UDBOOO2zecU OO
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OoOO002xeUO0000UCBOO00zeBOOOOUCCOOO0xzeCOOOOOOO zeBNnCOOOO
UcBnCcbooono

1) v,weVnNW,«aO0OODODODOOOOD v4+w,ew e VNW OOOODOODOO VNW OOOOODOOODO
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(1) apg = aq oo bogbl ooo (G,O’bo)g(al,bl)DDDD
(2) ao#al ooag aogal ooag (ao,bo)g(al,bl)DDDD

gbobooboooboobooboaon
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NxNODOOODOOODOD YOOODOOOOY;,={eeN|00beNODODDO (a,b)eY}0000Y
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go

Yo={beN|(ap,b) €Y} 00UUDe 000000 Y>00000 NOOOOOOOUOOOOOOOOO b O
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(2) P(h—1)00000000 P(r)000000O
0000000000000000 n0000 P(r)OD0O0O0O0OO0O0000O0O0O0O0

0000X:={neNP(rn) 00000 }cNOOODOOOOOOOOOODOOOOOOOO X=N
000000000000P(1)000000001€X.

000P(n—-1)00000000 P(r)00000000n-1eX=beX. 0000XCcNOOO
X=NOPeano 0000 (5) 000000 0O000000000000000

4.2 0000
10. 00O 300000000 0DbO0000 ~O000Db0OODbOODbOOoDbO
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goboooboooboooboboobooboboobooboobobooboboboboobobobo
gobgboobooboboobooboobooboobooo

11. 0 10000000000 3000000000

(1) 000 ZxNOO (z, y O000O0zy=2y 000000z~

(2) ZxNOO (z, y), (a, b)) 00000 (x, y) ~ (a, b) 000 zb =ayd OO000ODay =2b 000000
(a, b) ~ (z, y) O

(3) ZxN OO (x1, z2), (y1, y2), (21, 22) OO0 0O “(x1, x2) ~ (y1, y2) and (y1, y2) ~ (21, 22)” 0000

“r1ys = Y122 and Y120 = 2z1y2” OO 0 0 z1ys20 = Y1222 = 21y2x20
ogoooooon yz(#O)DDDDD$122121$QDDDDD(LL‘l, :TJQ)N(Zl, 22)

0000000 ~000 ZxNOOODOOO

oobooobooooboooooboooboooboooboooooooOoooboOoOooobooooooon
gboooooboooboobobooon

12. 0 100000 3000000000

00 M(n,R)00 XO0ODOOOX=F 'XEOOOX~X

MR)DDX}YDDDDDXA«YDDDDDDDDDAPDDDDD)’:PAXPDDDDDD
= h=lx(P~Hoooo Y~ X

R)OD X,Y, ZO0OOOO“X~YandY ~2Z’000000000 P QUOODOOOY =P 1XP,
=QlYyQODODODOOODODODOZ =Q YPIXP)Q = Q7 'PIXPQ = (PQ)'X(PQ)0DODOODO
X~Z

0000000 ~000 M(n,R)DOODOOOO

13. (1) 000 2X00 ADO0OOOOOOO 1,0 AOO ADDDODDODOOO A~A

(2)2X 00 A BOODODODODA~BOOOOOO f:A—-BOOODODODOODODDODODDODOO f':B—-ADO
gooooooooooooooB~A

3)2X 00 A, B, COOOD0D0“A~Band B~C’0000f:A—B,¢g:B—-CO000000000000
g
0000000000 gof:A—-COODOOO0OOOOOOOA~C

gbobooooboboooooboboboooobooobobon oooboooborbooboo

4 z=1z00 a~2 0000~y 0000 2=y 0000#acROODODDOO0O00 y=a"tz000
y~zx 0000~y y~z000O00xz=ay,y=0z0000#acR 0£A£cROIDODODOOOOOO
r=afz0 of#A0000 z~200000000 ~O00000O0OOOO

gbboobOoboooobooooboobooooobooooobooboooog
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0000000000 {(z1,22, - ,2,) €ER* | Y1 2,2=1, ;000 000000000000 }000000



15.

16.

(1) () 000 z0O0 z00000z—2=0=2-00z~=
(i) ZOO 2z, y0OOO0O0Oz~y 000 00000 /40000002—y=200000y—a =—-2(=2(—{)
00—/0000000y~x
(iii) 20O z,y, 200000 z~yandy~z" 000000000 k(00000 z—y=2k, y—z=20
O0000000z—z=(z—y)+@y—2)=2k—-20=2k—¢)00000k—¢0000000z~ 2z
(2) Co={zlzr~0}={zlzr=2-0=20({e€Z)}=0000000,
Ci={zlz~1}={zlza—1=20((eZ)} ={zlx=20+1 ((eZ)}=00000000
3) Z=Chuc,00O0O0OOOOZ/ ~={Cy Ci}

gobobooboobooboobob™mooobooboobonog

y modn) 00000000000 ¢000000z—y=n/000000000
(2) ezxz—x=0=n-0000 z=2 (modn) 0000
z=y (modn) 000000 (€Z00000 2—y=n/00000000 y—2z=n(—0)000 y=2x
(mod n) OOOO
er=y (modn),y=z (modn) DO0OO00 ¢V eZOOOO z—y=nl,y—z=n’ 0000000
Oz—z=(@—-y)+@y—2)=nl+nl =n((+¢)000 z=2 (modn) OO0
(3)10=1 (mod 9) D0OO0DD00 (mod9) DOOODD493256823 = 4+9+3+2+5+6+8+2+3 =
9+ (4+3+2)+5+(4+2)+8+(1+1)+3=(5+4)+2+8+1)+1+3=24+1+3=60000000 6
ooog

go9booobboobooboobbooboobooyooboobooboobboobOoo
omoooo

(4) 22 —5y=100000 (mod5) 0000002 =10000s=5k+3(k€Z) 000000000000
00000001=205k+3)—5y=10k+6—5y000y=2k+100000(z, y) = (5k+3, 2k + 1)0
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10.XDDDDDDDDDDDDDDDDB:2X—{¢}DDDDDDD pOoO0O0OooOOoOoOoOoboDOobOoOooOooog
000 BOOOOOODOOOODOUOOOOODDO (by)yepODOODO
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D00000000000000s:Y —U,ey /'y =X (s(y) € f'(y)) 0000 s000000000
OO0s(y) e f~1(y) DOO f(s(y) €y 0000 (fos)(y) = f(s(y) =b=ridy(y) DOODO

00000000000000 r:Y -X0OO0O0O00f000000 g:X — f(X)0 g(z)=f(z)0000

000000000000000000000000000g™!':f/(X)-X0O0O0OO0O0000000000
OzoeXOOODODOOr:Y —-X10DO
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T ifz ¢ f(X)

000000 ((ro f)(z) =r(f(z) =g ' (f(z) =z =idx(z) 00000000 ro f=idx 0000
(=) f:X->Y:000000000000fos=4idy 00000 s:Y - X00000000004dy :0
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(<) /X —-Y:00000D0UD00O00OOrof=4dx 00000 r:Y—->X0O0O0O0OUOO0OO0OO04dx : 0
O000r-:00000 (03000 16)00000X00YOD0OO0OOOoooo

O00000OBernsteinO0000O00000O0OOBernstemO00000 XOO YDOOOOOODOOOO
0yoO XoooooooooooboXxXooyoooooooooboooobobooogooboo
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