1

10.

11.
12.
13.

0000000 [20070702]

Jooooobogogd

.00 A0O0OoOoOoOoooooooo

00 AD0D0D0D0O000000000D0D0D0DADNDODODOOOOOOOOOO
A={a,b} 0 a#b00000000A00O0O0O0OOOOOOOOOOOOODOOOOOOOUDOOO
gboooboooobOobooooboooobooboooobooboooboobooooobooDn

(1) 0O {0,1}000000000000000

(2) 00 {0,1}000000000000000

(3) 00 {-1,1} 000000000000000

(4) 00 {-1,0,1} 000000000000000

(5) 00000000 n00000000000000000000000
() 00000000 n000000000000D00000000000
(7)

7) 00000000 nO0OD0DOOO0O0ODODOODODODOOODOOOOOOO
00000000 »00000 A= (ay), B=(b;),C=(c;;) 0000 (AB)C = A(BC) 00000000000

ooad a1:a1+b1i,a2:a2+bgi,a3:a3+b3iDDDD (041042)0132041(042013)DDDDDDDDDDDDDD
a1, as,a3,b1,ba,b3 RO i 000000000

0000 RxRO
(a,b)(c,d) = (ac,ad + bc)

oooobooogo
() DOOoU0DoOoOO0OO0O0OO0OOO0UOOO0OO(CooOoUooOoOooon)

(2) DODO00UDOOOO0O(UOUDUODOODDOUODOOOO)
(3 0ODUO0OO0O0DUOOOoUOOOoOO

0000 RxRO
(a,b)(c,d) = (ac — bd,ad + bc)

oooobooogn

() D0000000000000000
() D0DO0O0OO00OO
(3 0000000D0000000000

0000 RxRxRO
(a,byc) + (d,e, f) = (a+d, b+e, c+f)
gooooooon

() DOD0oUoDODOoO0ooDoOUOOoooOoo

)
() 0000000000000

(3) 0000000000000000000000

(4) 00000000 (a+B8y=ay+8y, a(B+7)=af+ay 0000000000

My(R)OODODDOOOOO 200000000000000P,Qe My(R)0OOOO [P,Q]=PQ-QPOOOO
0000000000000000000000000000

|Al=200000000000000000000 |A|=200000000000000000000
gooobooooboobooooobooooooDbo
gooobooooboobooooboobooogn

1-1



14.
15.
16.

17.

ugbogbuoooobobbooboabodaod
ubogbooboobobbooboaoboobuoobobbaoboa

MOOUOOOOOOeO MOODOOOOODOOOO f:M—-MO flm)=em 00000000 fO0000O0
oooooon

A={0,1} 0000000000000 0OOO0OOOOOUOOO (OO)O

O OO
=l

0
1

000oooooA={0,1,-1} 0000000000000 OO0OOUOOOOUOOOOOOOOO



O00000000000000 [20070702]

1 OJo0booboooooo

1. AD000000000 AxA—-AOD0OO0O0O00O0O

2. 00000000 X,YOOODO |[X|=m,|Y|=n00000X 00 YOOOOO nm O0000AXA| =4,
|Al=200000000000 2=160000

3.000000000000000
(1)
(2)
(3)
(4)

000 2,ye ADDOO f(z,y)=a000000

f(a,a) = f(a,b) = a, f(bya) = f(b,b)=b0000000

fla,a) = f(a,b) = f(bya) =a, f(b,b)=b0000000

f(a,a) = f(b,b) =a, f(a,b) = f(b,a)=b0 000000

4. (1) 0000000 (2)0000 3)0 (40000 (5)0 (6)0000 (7)0
5. AB O (i,§)-000 Yp_, anby; 0000 (AB)C, A(BC) O (4,5)-0000000

n
Z AB lkck] =

n

(A(BC))i; = Y aip(BC

p=1

NE

((AB)C);; (airber)cry

1
- 1

ip(bpgCqs)
1

i~
Il
—

Q
Il

oooboobooobooooo
(O0O0O00OO0OO0U0O0OO0O00U0OO0O0DODOO0OUOOOO0DODOOOUObDOOOn)
6. 0000000bOO0O00O0d0

(v1a0)as ((a1 + b19)(ag + bai))(as + bsi) = ((aras — biba) + (a1b2 + brasz)i)(as + bsi)
= ((araz — bibz)az — (a1by + b1az)bz) + ((araz — bibz)bs + (a1b2 + biraz)az)i
= (arazaz — biboag — a1babs — byashs) + (a1azbs — b1babs + arbaas + biasas)i
ar(agag) = (a1 + b17)((ag + bet)(as + bsi)) = (a1 + b1i)((azas — babs) + (agbs + baag)i)
= (a1(agas — babs) — b1(azbs + beag)) + (a1(azbs + baasz) + by(azas — babs))i
(a1a2a3 — a1babs — bragbs — bibzasz) + (a1a2b3 + a1baas + brazaz — bibabs)i
gooobuoobooboooooo
7. (1) ((a,b)(c,d))(e, f) = (ac,ad + be)(e, f) = (ace,acf + (ad + bc)e) = (ace,acf + ade + bce) 0O D OO0
(a,b)((c,d)(e, f)) = (a,b)(ce,cf + de) = (ace,a(cf + de) + bece) = (ace,acf + ade + bce) OO T D OODO
((a,b)(e,d))(e, f) = (a,b)((c,d)(e, f)) DOOODDOOODDOOOODOO
(2) (1,0)(a,b) = (a,b)(1,0) = (a,b) 0D OO (1,00 00000000

b)
(8) (a,)00000a=0000 (0,6)(c,d) = (0,bc) #(1,0) 10000 (ab) 000000000a£00000
0000 (a,b)(a",—bfa2) = (a-', —b/a?)(a,b) = (1,0) 000000000 (a,b) 000000000000
00000 a£00000000000 (a-',~b/a?) 0000

8. (1) 0DO
(((a,b)(c,d))(e, f) = (a,b)((c,d)(e, f)) DOODDOODODDODOODOOD 600000000
ooo)
(2) (1,0)(a,b) = (a,b)(1,0) = (a,d) 00000 (1,0) 00000000
(3) (a,b) = (0,0) 0000000000 OO0O0O (a,b) # (0,00 000000 (a,b)(a/(a® +b?),—b/(a® + V%)) =
(a/(a® + b%),=b/(a® + b*))(a,b) = (1,0) 00DO0O0000DO (ab) 000000000 DODODOOOOODO
(a,b) #(0,0) 0000000000 (a/(a®+b%),-b/(a®>+b%) 0000

1- 1 (answer)



10.

11.

12.
13.
14.

15.

16.

17.

(3) (a,b,c) 0000000000 DO000000 a#0,c£000000000a#0,c40000000000
O (a,b,¢)(1/a, =b/ac, 1/c) = (1/a, —b/ac, 1/c)(a,b,c)=(1,0,1) 0000000000 (a,b,c) 00000
00000000000 a#000 ¢c£000000000000000 (1/a, —b/ac, 1/c) DO0OO

(4 00000000 0OO0DO0O0OOOOOOO
E; 0 (¢,j)-000 10000000000 00002000000000000000000

[[E11, E11], E12l =0, [Eiq, [Eri, Ero]] = Eig
Oo00o0oooooooobooooo
(DDD|:||:||:|DDDDDDDDD|:JDDDDDDDDDDDDDDDDDDDDDDD)

A={ae,b} 0000000 2,y ADUDU 2y=¢000000000000000aa=ab=a,ba=0bb=00
odo0oDoooooooooon

O00002Z={2a]eaeZ}00000000000O0O0O0O0
ooodzooooooooooboooo
e, 0000000000000 e=e = 00000 e=€ 00000000000000000O0O0O

e00000000e000000O00O0OOMY 000 «00000000O000b=>51=>0(ab)=(ba)t/ =10 =10
00000 =¥ 0000000 «0O00000OO0DOO0OOO

(000D0000) fm)=f(m)00O0O0am =am’ O000e 00000O00OODOO ¢« ' 000000 ' O
em=am/ 00000000 m=m/ 0000000 fO00000O0OO

(0DDD000)mMeMOOOOOOOO f(a'm)=ale'm)=m 00000 fO0000O0O

[00]g:M—>MO gm)=e'mO000000000 fg=gf=idy 00000 00000000

[0 1 -1
0[0 0 0
1o 1 -1
-1{0 -1 1

1- 2 (answer)



