Oo0ooooooo A

oood 1

(A 5 -3 0 3
bW (—3 8 1) ? (—8 12) ¥ <—1 1)
46 0 0
(4) <59> (5) (0 0) =052 (6) (-8 11 20)

2 (1) 1 a+b @) C?S(Ql +03) —sin(0; + 62)
sm(01 + 02) COS(91 + 92)

3/ DoooooOoooOooo

4. (1) (x,y,u,v) =(2,0,3,7) (2) (z,y,u,v) = (%, —%,4, 2)

2 2 0 2 5 4

51 (DA+B:<24> (2),4—113:(_2 Q (@AB:<44>
1 2 , (1 6 , (10
oot we-(0Y) e

(7) (A+ B)(A—B) = (:2 j)

6. (z,a,b) = (3,3,2)
0000000040 8000000000 OPB=AP0O0O0O0O0O0OOOODOO
gogoboboogobboooonooboo
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w

det Adet B

b b
DDDDDDDAB:(MH— v oyt w) oooOo

cx +dz cy+dw

det(AB) = (az + bz)(cy + dw) —

(ay + bw)(cx + dz)
= (acry + adzw + beyz + bdzw) —
= adzrw + bcyz — adyz — bexw.

00000000 detAdet B=det(AB)JOOOOO0OOOOO

be + d?

o 42 a? + be
‘ ac + dc

ab+bd>
good

A? —(a+d)A + (ad — bc)Es
_ (a? +bc ab + bd a b
N ac~|— dc bc~|— d2) ~(a+d) (c d> +(ad = bo)
~ ((a*+bc) — (a+d)a+ (ad — be) (ab+bd) — (a+ d)b B
n ac+dc) (a+d)c (bc+ d?) — (a +d)d + (ad — be) ) —
8 0 0 1 0 0
3. Mo 2 0l®@]o 1 0
0 0 1 1 2 4
1(2 1 1(3 =2 cosf sinf
4. (1) = 2)00000booo Q) = 4
()3(1 2)() ()3<0 1>()<—Sin9 cos
5 a#0(2)a#323)a#0
6. a,b,c,d0000000
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= (ad — be)(zw — yz) = adzw — adyz — bexw + beyz

(aczy + adyz + bexw + bdzw)

)

(az y) ODO000detA=ad—bc,det B=xw —yz0O0O0O
z

0 0
0 0

)



7. a,b,c,d,e, fOODOODOODO

a 0 0 a b c a 0 0
oooo (o b O Oo0o0Q0D [0 d e ooocoo b ¢ O
0 0 c 0 0 f d e f
a b d 0 —a -b
goog | b ¢ e godd e 0 —c
d e f b ¢ 0

8t A - cosf@ —sind cosf sinf
' sinf cosf ) \sin® —cosh/
a b
AZ( d)DDDDtAA:EQDDDDDDDD
c

() a*+c2=1, (2)ab+tcd=0, (3)b*+d*=1

0000000 (1)00 a=cosf,b=sinf00000(2)000(b,d) 0O (cosh,sinb)
00000000000 3) 00000000 100000000000 (b,d) =
(—sinf,cosf) or (sinf,—cosf) 00D O D0DO0DOOOOOODO

2 -1 -2
9. Mo@ o o o
2 -1 =2

; 0 1 . 10
10t (1) oooo (0 0) (2)000000Y3) 0000 (0 0)

*1l000 Es000000000 E, 000



Oo0ooooooo A

nooo 3
5 -9 49 —1 2 1
L O % s | @ ( 6 ) (3) ( 173 ) (4) ( 5 ) (5) (1) (6) (1)
—132 3 5 1
—188 1
—118 0
116 | (10) | -1
—97 0
5 1
—49 1 -2 1
z( () B f--4
132 -3 -5 1
188 -1
118 0
—116 | (10) 1
97 0
-5 -1
|:| goooooboooobooboooobog

2. Q3( 2 ) Q3( 2 _>
P3(i7j>_1 :P3(7:7j)
Ry(i,j; A)" = Ra(i, j; =)

| =
0|

6 0 0 5 11 12
3. (Doooo (2 -|-15 1 —-4|®B)<s|-3 -5 —4
3 -1 -2 ~1 -7 —4

a,b,c0000000DO0O0OOCODOODOOODOODODOODOO

B (d=b)(d—c) (d—a)({d—c) (d—a)(d—Db)
<W>—(<a_b><a_c)»(b_a><b_c>»(c_a)<c_b>)-

*

4.
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ooog 4
000 (1)2(2)3(3
0 10 4 0 10 -3 75
1) 01 -3 0/@B)]0 1 -5 10 4
0 00 0 1 00 0 0 0
27 000 (1)3(2)3(3)2
0 1 10 2 4 10 2 5
1
0 00 @ (0 1 -1 -1 3 01 -1 -3
11 0 0 1 00 O
0 0 0 0 0 00 O

w
O
x
Y
z

0
2
1
w 0

47 (a,b,c) = 6/5 —3,2) or (1/2,1/2,2).
gdoooooooobooboooooououoooooooooon
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Oo0ooooooo A

o000 5
T —2 T 0
1 2
Lo | Y] =t @ [ Y] =¢
z 0 1
w 0 w 0
1 20 0 0 0 0
oooo() o o 1 0] (2 1 -2 0
000 1 0 0 1
x 1 -1 -1 x 2 -2 -3
—1 ~1 0 0 0
ot (1)Y= + +t @Y=" |+s +t
z 0 1 z 1
w 0 0 1 w 0 1
T —2 T 1 1
Y 1 Y —4 1
3 = S 4 e —|—t
(3) . . (4) . - .
w 1 w 0 0
1 00 2
1011 1 120 3 2
oooo () [o 1 11 @2 ]oo 1 -2 1]@3) 010~
001 1
00 0 0 000 0 O
000 0
100 -1 1
010 —1 —4
(4)
001 0 5
000 0 O
-1 -3 -4 ~14 10 -7
3 O -1 -4 5@ -3 2 -1|@®o0O000
4 —17 —22 -1 1 -1
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34 124 -10 -7

102t 10 36 -3 -2
H11 3 o | GoOOOOOE I
(4) (5) (6) 01

2 5 —1

1 2 0 o0
1 -2 -3 8 16 -9
x(1) |5 -9 —18| (@2 |-1 3 —2|@Go0o0oOO
3 -9 —1 1 -2 1
35 —74 —6 3

o4t 1 1 1 0
Hl1 -8 —1| G ooooo (e
@ (5) (6) 10 21 2 -1

—92 13 1

1 -2 0 0
4} B, C0000 ADDOODOOOOAB=BA=E, AC=CA=E0000O
000000000000000000(BA)C =B(AC)0000O

(BA)C = EC =C, B(AC)=BE =B

D00 B=CO0OO00000O00O0O
5. 00000000 A=FE,,B=-E, 0000000
6. 00O0(AB)'=B"1A"'0000O

*

7. D00O0O0OODOOOOoDbDOobooO
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A A

10.

Oo0ooooooo A

o006

00 PO (a|z)=d000000 2000 POOOOOO (a|le)=d0000
000000000000000000000 (a|z—x))=00000
f0200000000000000

(1) cosf = 2 (2) cos = 13 (3) cost—‘/Ti (4)cosd=0(0000O0O0O)
m:(@+¢@)aeRDDDDDD)

2y+2=3

(D)x—2y+2=0(2)y+2=1(3) 8+ 14y + 9z = 29 (4) bcx + cay + abz = abc
(@DDDDDDw:<%>+sﬂéym<€>DDDDDDDDDDD&m&m—
2z = —580 (b) br+1ly—22z=3 (00000000 L,,000000 (a)000
000000000)0

0000000000 30

0000000000000 0000000000000000000000000
000300000000000000000000000000000000000

2
00000000000 200000000 a:(EQ)DDDDDDDDDDDD

000000 d000D0000000n d-LDDDDDDDDDD<ald-”+:H>:1

lall
——1 :l
DDDDDDDDDd—|al| 3-

Bowx=1+s,y=-5-52=2+s0000d(s) := (1+5)?+(-5-5)2+(2+s)?
gboobobod sobooboooo
(1) (0,—8,0)0 (2) (1,1,-2) 0000000000000000000O0

0 —z
DDDDw:<§>DDDDDp@): : 0 -z|DOOOO
-y x 0

plx xy) = [p(x),p(y)], =xy=p(x)y

ggobbooooobbodooooobooobobbooobobboooon
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1. 0000 2x20000000e;0 40000 10000000000000000O
000z ="%z1,...,2,) ER* O

r=x1€1+ -+ Tpey

n

D00D0000000f000000 f(e) = Y, 2;f(e;) 000D f(e;) =
Harjy - Gmy) 0000 f(x)=Az 00000000 A = (a;;)0

2. 00000000000 (1)1(2)15(3) 16 (4) 0

3. 20 (0,1)0 (0,1)0000000000000000 2000000000

0000000000000 (1,2)0 (-1,2)0000 fi(x) = <1 __1> (x).

2 2 Y
-1 1 T
fao(z) = u
2 2 Y
4. (1) 0000000000 xz=sa+th(s,teR)D00000OODOOOOOOO

O00000 x=a18+b1t, y=a2s+bot, z=a3s+bst 0000z, y 000000
ooo*t

s box — b1y _ —agr +ayy
_albg—agbl’ B albg—agbl-
000 0000000000000000000O00O000A0
(2) 0000000000000 (3) (a|b)=|al -|b]cosd OO (4) 0D0DOO0
DDDDDDDD(S)DDDDDDDDDDDDDDDDDDDDD
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*l 0000000000000 000000000000000000000000goog



00300000000 PQ,ROODODDOODODOOODDOOO

(1,0) =P, (0,1) — Q,
(1) (2)
Y
QLY R(0,1)
o P(1,0)
(3) v (4)
R(—1,6)
P(2,4)
Q(_352)

(1,1) — R.
Yy
P(4,7)
R(5,5)

O

Q(l,—2)

Y

R(3,6)
Q(2,4)
P(1,2)
o




Oo0ooooooo A

Jodgd 8
(1)7 (2)36 (3)—12 (4) —10
(D) a2+ (2)0 (3) 1+a®+b*+c?
(1) (c—=b)(c—a)(b—a) (2) (a+b+c)(ab+ bc+ ca — a? — b — ¢?)

7 —10
m ()@ () e ()
¢, yO0OOR"0000000000¢0000000000000000 te+y
00000000 ||-||0000000o0 (-|-)0000000

2 2 2
O0< [tz +yl" = (te+ylte+y)=z|"t*+2(zly) t+[y]".

0000t00002000 ||| 22+2(x|y)-t+|y||°000 >0000000
0000000000000000000000 <0000000

2 2 2
2{z|y))” —4lz|” -yl <0,

Dooo [zly)[<[=|-|yll0O00.

6. A=(2%)00000000000

8

000000000 A=B=E,0000 tr(Ee) =200
tr(AB) = tr(Es) = 2 # 4 = tr(A) tr(B)

goog

. 0oooovVOob—al(c—a)x(d—a))|/60000(x,y,2):=(x|yxz)0

ugooboooooo

(a,b,c) — (b,c,d) + (c,d,a) — (d,a,b)|

V =
6

ggon
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Oo0ooooooo A
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1. 0000
e(0O0DD0),
(1,2,3), (1,2, 4), (1,3,4), (2,3, 4),
(1,3,2), (1,4,2), (1,4, 3), (2,4, 3),
(1,2)0(3,4), (1,3)0(2,4), (1,4)0(2,3)

(1,2), (1, 3), (1,4), (2,3), (2,4), (3, 4),
(1,2, 3,4), (1,2,4,3), (1,3, 2,4),
(1,4,3,2), (1,3,4,2), (1, 4,2 3)

01200

2.10000000.,00020000000 (pn—1)000000000000000
D0000k0DO00D0DO0 (n—k+1)000000000000000DOOOO
SO0 Ili_i(n—k+1)=nlD00000O0O

1 2 3 4 5 1 2 3 4 5

37 Moor=|4 L L 4 L|.ror=|L L 4 1}

3 4 5 2 1 4 5 2 1 3
1 2 3 4 5 1 2 3 4 5
@oor=|1 4 L L J|.ror=|4 1 L 4
3 5 4 1 2 3 4 5 2 1

47 (a)1 (b)1 (c) =1 (d) =1 (e) =1 (f) —1

5. 000 () 000(12)0(34) =(34)0(12) = (34)0(23)0(23)0(12) 000

6. 040000k = ki S " 5, . "Y L,oooooo

7. sgno, = (-1)"A00000R 0000000 x00000000000000
0, 0000000,000 (1n),2n—1)000000000r=2k000000
000 k0OOn=2k+1000000000 k000000000000 [n/2]00
00O

8. cUDDDUONDOOOOOONDNOOONODODONONOOONOND k00000 o(k)=k0O

OO0000obO0obOo0OO0o0bOO0DbDO0okO0O0ODOD ey,rO0O0000DODODOODO
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00000O(co7)(k)=(roo)(k)=k0000000K0 ¢00000000000
r000000000000000000007(k)=k000000c0 0000
00000000 (k)0r0000000000000000

(roo)(k) =7(0(k)) = o(k) = o(r(k)) = (o 0 7) (k).

kO 00000000000 o000 O0DO0DO0OO0OO0OO0OO0OOOOOOOOOODODOO
of (a) (13672)(45) (b) (1356)(24) (c) (136)(254) (d) (13)(245)



Oo0ooooooo A

oooo 10

1L (1)1 (2)5 (3)19 (4) -8 (5)100 (6) —40

21 (1) 17 (2) 64 (3) 52

3 (1)-6 (2)6 (3)0 (4)6
(2)0 2000 4000002000 4000000000000(3)0 250000
1000000 (5,5,5,5,5) 00 000000000000 ODO0O0OODOOUDOOO
det =00(4) 00 (D00DO0)D00DO00O00O

4. (i) det A = (a+b+c)(a?+b*+c? —ab—bc—ca) = a®+b>+c>—3abc, det W = —3+/3i
() w0 100000000000000000D00 AWDO 2000

a+ bw + cw? 1
c+aw+bw? | =(a+bw+cw?) | w
b+ cw? + aw w?

goooboboo1l1boboooog
det(AW) = (a + b+ c)(a + bw + cw?)(a + bw? + cw) det(W)

0000000000000000000det(W)#0000000000000
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Oo0ooooooo A

ooogd 11

1 A = (al,...,an), B = (b”) = (bl,...,bn) O000000000AB =
(cij) = (e1,-..,¢,) D000 000OAB = (Aby,...,Ab,) 000000
¢j=Ab; =37 _ by;a, 00000000

det(AB) = det(cy,...,c Z Z bi;1biy2 - - b ndet(a;,, @iy, ... a; )

11=1 1n=1

00000000det(a;,,ai,,...,a;) 0 iy,is,...,5, 000000000000 0
000000det 0 0000000000004, 000 6€8,0000 if =o(k)O
000000000000 0000000000

det(AB) = > bo)1bo(2)2 - - - bo(n)n det(@o (1) @o(2), - - - Qo (n))

ocES,

00 000det(ag(1), @r2), -+ Qo(n)) = sgn(o)det(4) 0000

det(AB) = > s80(0)bo(1)1bo(2)2 - - - bo(n)n - det(A) = det(A) det('B)
ocESy

O0000det(!B) =det BOOOOOOdet(AB) = det(A)det(B) 0000
27 (1)2 (2)8 (3)20 (4) -1 (5)2 (6)6 (7)7 (8)24 (9) —9
3T () DO0D0O0OD0O0UDOODOOOOO

(b) DDDDDOO000 (a)00000
4. (1)i=1,...,n00000n+:00 A0D0+00000000000000O00O0

(2)DDDD (1)DDDDDDDDDDDDDDDDDDDDDD

A B| |A+B B+A| |A+B (B+A)—(A+B)
B A| B A o B A—-B
A+ B O
:‘ B A_B’:]AJFBHA—B}.

5 OO0 n0O0D0O0OO0DOODODODOOODOODODOO

det(X) = det(—X) = (=1)" det('X) = — det(X)
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O0000det(X)=00000000000000n=2p(00)000000000O0
003000000000000 (0000000000000 00000)O0XO n
gogoboboogooood

aJ 'B 0 -1 BO (n—2)x200
X: ; QGR, J: )

(B Y) Q 0) {YDn—ZDDDDDD
0000000000000, =20000000 X0 X=¢/JOOOOOOOOO

Odet(X)=¢?000000 (000 00000000000 J1=t=-J0O
0000000000000 000 300

det X = det(aJ)det(Y — B(aJ) ''B) = a* * det(aY — BJ'B)  (n=2p)

D000Z:=a¢Y -BJ'BOOOOO0ZOOOOOOOOO0O0O0OODODOOOOOO
det(Z) =Pf'(Z)?’000000 Pf(Z) 000000000000

det(X) = (a'7PPf'(2))?

000000000 PEX) = PPf(Z)000000000000000000

000 (=det(X)) 00000000000 DOOOPf(X)OOODOOODOOUOOOO

0000*0000000000000000000000000000000000

0000000000000000000PH(X)ODOUODDOODDODODOODOODOOOO
61 Pf(A) = af — be + cd.

*1 0000000000000 f(z),g(z) 0000 gggDDDDDDDDDDDD
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(1) (=)= D2 @) 1422 +at + -+ 2™ = 55 (3) Aereepn —
Di—1 aibi% (4) 1y (1 + 2 x%)
() 000000000000 000 nOOOOO J,000000 100000
0000000 detJ, = (=1)"tdetJ,—1 = (=1)"tdetJ,_1 000 detJ; =1
O00000(R) 00000 nO000000 A4, 000000 detd; = 22 + 1,
det Ay =2*+22+10000000000000R>3000 4,00 100000
D000000000detA, = (22 +1)detA, 1 +xdeta, 0000000000
000 n=1200000000detd, =), ,22*00000000000000
O00000000000000@)0»n0000000000000000000O0
00000001103 () 000000000((4) 000 100000000000
000000000000000000 (3)0000000000000000 (3)0
Doo00000oood

21 (1) (z,y,2) = 3(—13,-14,1) (2) (z,y,2) = 1(-7,9,-7)

3.
4.

(1)3z+3y+2=—-4(2) 4z — 3y + 3z = —11

(1) 000000000 a(z?+y*)+br+cy+d=00000000000000
00000000000 e#00000000000000000O0O0O0OOOOO
00 (z,y) = (z,9) (:1=1,2,3)000000000000000 00000000
00000 (=,y) (:=1,2,3) 0000000000000

(2) () @+ = 1 () (@ =D +y? =5 () (2~ 42 + (y +2)? = (V5)? ()
(x4 502+ (y + §)* = (40)

(3) 000000000000 D0D(1)0D000000D e=00000000000
000000000 bk+cy+d=0000000000000 (DOO0DDDOOOOO
000000000000000000000O00)O
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1. 000000 ADD0DOO0 A-'0000

5 2 -1 5 2 -1
Wi=|3 5 7 |loar=2]s 5 7
14 12)
1 2 1

19
3 —14 —12 3
1 2 1

2)A=|1 4 3 DA*:% 1 4 3
~5 —18 -—11 ~5 —18 —11
8 —6 —11 8 —6 —11

B)A=|-13 7 22 514—1=:i% ~13 7 22
—9 4 11 —9 4 11

2. 00 det(A) #0000000000A4A = (detA)E, 0000 det 0000000
ooooooo

det(A)det(A) = det(|A|E,) = (det(A))"

000000det(A) = (det(A)" 000 0det(4) =00000A4A=000000
0000 A#£000000000000 det(A)£00000A0000 BOOODO
000000AA=0E,=00000000 BOOOOO A=000000000
000 det(Ad)=00000

3. (1) det A=2a—7 (2) a=3,4

4* A=(2%) (a,b,c,d000) 00000000 [Al=ad—bc0000000000O

A1l QO
1 d =b
-1 _ *
A ‘\Ar<—c >

gdoboboooobobooooboboooooon

a b c d

A" AT (AT
000000000000000000000000

a=dlA|, b=VI|A|, c=/4], d=d]A
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00000 o,b,d,d 0000000000000000|A| = ad—be = |A]*(a’d —
Ydyoooooo
a/d/_b/clzi

|A]

00000000000000000000000000000 |Al#4#+10000
00000000000000|Al=410000000000

5* a=max;;ley| 000 (ADDODODDDDOOOOODOOOD)0O00O00000O
0001000 nxn000 I000007F=p*/00000000000000
X0 (4,/)000 (X); 0000000000

[(A%)i5] < [((a D)F)ij] = (na)*
0000000 |ag;(M) -z, (N)| (M >N)DDoOo0OO

M

Lo S o~ (na)t
@i (M) =z (N)| = | Y H(A )ij| < ) H‘(A )i < Y x
k=N+1 k=N+1 k=N+1

00000000 € =3, 00000000M,N — oco000 |a,;(M) -
zi;(N) - 000000000 (4,/) 0000 2;;(N) 0 Cauchy 000 00O Cuachy
000000000{z;(N)}00000000

6 (1) ((1) (_?)n> 2) ((1) 2171)

0 —1
Nn=2k0000(=1)FFy, n=2k+10000(=1)* .
1 0

(4) A3=A000000A4" =E, (n=3k), A" = A (n=3k+1), A" = A2 =
“A—FE (n=3k+2)0
(5)n=1000 (86?)5 n=2000 (886>Dn23DDD on

000 000

ot 0 et 2tet cosf) —sinf
7. (1) <0 6_t> (2) (0 et > (3) (Sin0 COSQ>
M3y o2my L /3ain (3 b
(4) —2¢1/2 (COS( S+ 4) —V3sin( 23t)> 5) 10 1
0 0

I3 sin(*£1) V3p_ 2m) X

8 det(exp(td)) =" 4000000000000 000A=PDP~'0000*0

cos(

*1000 Jordan 0D O0DOO0DOO0DOODOO..O



goooo

exp(tA) = Z
k

O00000 DOO0DO0ODOO (PO P'0O000O0)0000D0OOOOOOO
00DO0O00OO dy,...,d, 0000000000 Oexp(tD)000O0 et ... etdn O
oooooo

k

~

tk
(PDPYF =P ED’“P_l = P(exptD)P~!
— k|

&

det exp(tA) = det Pexp(tD)P~! = detexp(tD) = H(etdj) — Xt
J
000 trA=tDO00000000000det(exp(td)) =e*40000000
ggon



