Oo0oooooon B

1000 40000000

4 1 (o6 -3
1 0 0 1
2

) —12 (3) 223

A
O

(1) x (2) O

6/ = 0000 (WODODODOOODOODOOD ()0(Gi)0000000000000000
DDDDDD)D
(ﬁ)DDDDDDDDDD p30 0000000000000 OODODODOODOOOOO0O
0000000 vooooobooooo vooooobooooooooooooaoo
O0o0o0o00oOowihoooooboooooboooooooao (i)D(iii)DDDDDDDDDD
wioooooooooooooooooooowo vioooooooooooooooo
0o0ooooovooooooooo

7/ (1)00 1.90000000000000Mp€eK, wveWiNnW,0OOOODOOO
woveW,O0Ouw,veW,0DOOO:=1,20000 W, 0VOOODOOODOODOO0e W; O
OXM+poeW,00000000000eW NWo00 Mut+pveW  NnWe,0ODOODO
gooooo
2) () 0000 0=0+0€ W, +Wo 0000000 u; +us, vy + vy € Wi + Wa
(u;,v; e W;)0O0ODO0O

Auy + ug) + p(vy +v2) = (Aug + pvy) + (Aug + pwvs)

0000W, W, ODOOO0OO0OO0OW, +W, 000000000
(3)DoooooooooooooV =R2O00W, ={(§);zeR}), Wa={());yeR}
00000000 W,Wo00O0OO00000W,UW,={(5);2=000y=0}00
000000000(d)eW, (9)ew,00000(H) =)+ ()gWwuW,0000
000000000 (1,2 00000000 (3),(4)0000

(1) Oesp(n,R)D00D0OO0X,Y €esp(n,R)0DO0O

*

8.

*

9.
PAX +uYV)T + JAX +uY) = M XT+JX) +u(lYJ+JY) =0
00000000
X W
(2)X: v by 0000 X7 0000 n000000000Y,,Y>a0000 nOO
2 - 1

0ooo
(D00D00X =(3%)00000XJ+JX=0000000000000000)

100000000000t 000000000000+x000000
*2 00000000000 0000000000000000001000000 -0000000000000000
goboboooboooo
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1000 1800000 oo*

1 (1)O@x@)x#O0

2. ()OOOO (2)0000000

3. (1)0000 (2)0ooOooood
11 1 1
01 2 3

4. (1) det 00 1 3 =14£000012)23=(x+1)3-3@x+1)?2+3(x+1)—1.
00 01

59 ()r=3,000 u,ug,u3, (2)r=2,000 vy,vs, (3)r =3,000 pi(x), p2(z), pa(z).

6/ (1)00000030000000000000000000000 v, + v, v1 — Vo,
v —3v,+2v30000(2)000n00000000000000OO0RR=2000000
gooooooooooa

7" (1) Po(z) =1, Pi(z) =z, Py(x) = (322 —1)/2, (2) 00 3000000 4 (1) 0000
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0100 1800000 10000

goddoboooooobooouooobooooooooooobooooooo

O0OW={2x€V;2000000 }00000000 “0C000000000O0VOOOO
ooooooo”oooooo

01 Wy={neZzZ;n000 }00000WOO0OOOOOO0OO

02 We={meZ;|m<10}000000000000 0000000000000
(0,41,...,410} 0000

0o0oDO0000ddoO07wezZ 0'meZ 00000000000 n0O0 »mOO0O0O0OO0OO
00ddoooDooOoOoOo0o000dd000oooooooooDoDooOog W, oooWw, =
{0000000000 100000000000 } 000000000000 O0OOOOOO
gdooooooooooooooboooooodoooooooon
() Wy ={(y,ay); y e R} CR* (a0 DOD)

(z, az), (y,ay) €W, 000*0000000000000000000

Mz, az) + p(y, ay) = (Az + py, a(Az + py)) € Wh.

0ooooooo (0,00eWw,0000W, O R2000000000
(2) Wy = {(z, 2?); * € R} C R?
(z, 22), (y,y?) €W, D0DDOOO0ODOO00O0DOOO

(2, 2°) + (v, ¥°) = (z +y, 2* + y?)

00000000 (z+y)?=22+22y+y? #22+y?000000W,. 000000000000
O0OW,O0R?20000000000

(3) Ws = {f € C(R); f(x) + f(x)* = 0}

f,geWs00000000f(x)+ f(2)?=0,9(z)+g(x)?=00000000000000
f+g¢g000000000O

(f(2) + g(2)) + (f () + g(x))* = (f(2) + f(2)*) + (9(2) + 9(2)) + 2f(2)(9) = 2f(x)g(z).

0000000 fi(e)=-1(V2) 00000 fi(z)+ fi(z)*=000000 feWs000000
00000 f=f,9=q 000000 f+g=2f2=2#0000000f+¢g0 W30000
O00000000 W30 CR)DOD0O0ODOO0DO0O0O0(@O W= {fo(0DODO),£A}0000)
MﬁwlzweC()IWM(Wm<aﬁ

f,geWw, 00000000 [ |f(x)|de <oo, [ |g(z)|de <occDDDOO0DOOOOOOOO
0000000 [Mf(x)+ pglx )ISMIIf( )| + lullg(x ),mmmm

/ TN @) bug(a)| de < / T (M@l lg(@)]) de = 1A / 2)| dz-+ / )| dz < 0o

00000000000 [ fo(z)dt=0<co000 Wy 000 f, 0000000 WaO CO(R)
000000000

W, 00000 y0000000000000 W1 000000000000 y0OOODO00O
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1000 20000000

1. r=20000000 al,aQDDDDDDDa3:—3a1+a2,a4:3a1+a2,a5=—3a1
gooooobbobbboooooo
(10—33—3)
01 1 10
00 0 0 O
00 0 0O

2. 000000O00ODOO0OOO0DDO0ODOO0O0ODOODODOOODO0ODODO0OODODOODOODOO
agoooo
(1) O (2) x
3. (1)00(2)dimV =3 (000000000000 30000)0000000 2,y,10(3)
filw,y) =~z —y+1, fo(,y) = 2, folwy) =y 0000000
A (1) r=30000000 pi(x), pa(x), pa(z) D00 O DO Op3(z) = —p1(z) + pa(),
ps(x) = 3p1(z) +pa(x) DO OO
(2) r =30000000 ¢1(x), g2(x), ¢s(x) DO OO0 O00Ogs(z) = q1(x) + g2(x),
qa(x) = —q1(x) +2¢2(x) OO OO
(1) Sym(n,R)0 n 0000000000000 0000000000000 € Sym(n, R)
(O000D0)000 X,Y € Sym(n,R) 000 AX 4+ pY € Sym(n,R) 000000000
00000(2) dimSym(n, R) = 2t

6f (1) (1)@ (i) ©3) (fﬁiai§%i§i>

51

6a—2b+c
7 (I)DDDDDDDDDDDDDD (DDD p.63DDD)DDDDDDDDDDDDDDD

00000000000000((4)-(6)0 «,b000000000000000000000
000 2+ ((00000)000000 dimC = 20

(2) RO QOO000DO00D0O00OOOO0O (1)0000000000000000000
000000000000 000000000000000000000000 nO00O0O
l,7,72,..., 7" 00000000000000000O000000000

ap + a1+ apm + -+ apm" =0 (a5 € Q)

0000000000000 00000000 O0OCOODORDO “QUO”DO0O0O0OOO
gooboboooooboooooooo
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1. OO

2. (1)000 30000000 ay,az,a4. (2) 00020000000 by, bs.

31 (1)000 20000000 fi(x) 0 fo(e) (2) 000 30000000 gi(x), ga(z) O
gs(z) (3) 00D 400000700 Rx300000)0000000 Hy(z),...,Hs(z)O
0000 1,z,2%,2300000
00000000 [1,z,2%2300000 [2%,2%,2,1]00000000000000000
000000000000 20000000000000000000000000000
0000000000000000000000000000000000000000

4T(UDDDlDDDDDDD(ﬁ)wmmmmzmmmmmmm(%)(é)

5(U(E%?U(m(ﬂ%ﬁ%(w(g%ﬁ?)DDDDD(ur%mDDDDDDDDD

6. 00000000000 [ug,...,u,] 0 [0g,...,u,] 00000000000 P =
(py,...,p,) 00000000 [@y,...,0,] = [u1,...,u,]POO0OO0O0O0p,,...,p, 00

oooooooooddapy+---+app,=0000000000

n al aq
O:[u]Zaipi:[ul,...,un]P< : ) :[fzzl,...,an]( : ) = a1ty + -+ aptn,.
1=1

an an
oog wy,...,u, 00000000 Oa =---=a, =000000000000000
p,...,p, 000000000

7i () m=dmWOOUOOwv,,...,v, 00000000000 00O0DOOO VOOODOO
0000000 0dmV O VOOOOODODODODOOOOODDODOOOOOODOODDODOOOOO
dimV >m=dmWOooono
(2) «00000000=0000000000 W CcVOOOO(1)0000 vy,...,0n,
OwoooDoooOdmV =mO000000VIOODOmOOOOOOODODOODODO
0o0o0oo0obOOo0obOoooOoooooooon vy,...,v, 0O0O00OVOOOOOO WO
0wv,...,v, 00000000000 DOOC0OOCODOOVCWOOOODODOWwW =voooo

85 (D) A{an}tily, {bn}yeV oo

ap+3 + bpts = (Tagp41 + 6ax) + (Thpgq + 6bg) = 7(ar41 + bry1) + 6(ar + by)

0000000000000000000003000 (000000000000 g, 21, T2
03000000)0(2) (1)000000000000000000000 30000
O00000000000000000 22 =7¢+6:00000 A= 3,-1,-20
M3 = 7AML L eX* 0000000 {3"},, {(-1)"}2,, {(-2)"}>, 00000000
oooooooo?
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2000000 Tn =3"a+ (—1)"b+ (—2)"c000000x0,z1,z2 00000000000000000OOO0O
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I ()0 /0000w, e mTO0000@MO0000U00000 %0 T(uryj)=0v;
000000000000000w,,...,v,000000000000 0, 0000000
00007 (s ) # 0y 000000wu,y; ¢ KeTOOODO(2) wD UDDOOODO
0000000T(w) 000000000 Im7TO000000000w,,...,v,00000
0000000000000 u="bv,+--+bo, 0000000000000000
U:=u—btyy — - —bou, ., 000 UDDODODODOOOOD 7000000

T(@) = T(u) — (T (urs1) + -+ b T(a,14)) = Oy

D00000uweKer7TOODO00D000@=ajuy+-++amu, 00000000000

agooo
U =a1u + -+ aru, + b1vy + -+ - + bsvy

000000UO0000000000000000000(3) % =aju;+ -+ aptey +
bittyyq + -+ bsup, 000000 o =0y 00000wy,...,u, 0 Ker 7000000
0D000000000000000000000000

Oy =T(u) =0T (wry1) + -+ bsT(Uprs) = brv1 + -+ + bsvg

00O000vy,...,vs0 Im7T 0000000000000 (by,...,bs) 0 (0,...,000000
goooo00 v =aiu1+-+amu, 00000 v eKer 700000000 uq,...,u,
0Kee7TOOOOOOOOOa =-+-=a,=000000000u,...,%4,00000
gooo

ot DooOoOoOoO TO0y) =0, 000000000000000000N, peKOOO
000() vy,v2 € ImTO000000000UD0000 uy,u, 0000 vy = T(u),
vo =T (u) D00 0007 (Mg +puz) =i +puv, 000000 N +pve, € ImT 0000
00000000000(2) w, w € KerTOOO00T A+ pu') = AT (w) +uT(u') = 0y
O00000M+pu e KerTOO0O0ODODOOOOOOO

3 000000000000000000000000000(1) 313 @) ¢3) 6
1 -10-2 -
<0()1_2>(4)(%??8)(5)(6?%3)(6) 0100-3) NOOODOO0D00000
00000 0001 0000 0000 0

4 1)OE@x*xB)OM|OEB OO x

55 (1) h(z) = Ap(x) + pg(z) (p,g0D0D00)00O00OT(A(z)) = AT (p(x)) +pT(g(z)) OO
0000000000000(()00000 10000 3 (3) 1,2,2%(—3,3 -2z, —3+6x — 2
oooo)

000000 e,b,c000000D0000O0DOOOOOOODOODOOOOODOOOODOOODOODOO (OOO)DOOO
ooboOoO0o0oOoOooDooOoooOooobooo
100000000000+ 000000000000x000000
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110 150000000

1)

Lo(1) (Z1239732) (2) 2 (359 C
>DPDDDDDDDDDDDDDDDDDP‘lAPDDDD

21 —8 12

2 (15 5,) @ (
000000D00000D000)0(2) (4992) (3) (499)

4* ()(=)VoooOd vn,...,v, 0000O0TOOODOOOOO u; JOOO0OO00O000O0
T(u;) =v, 00000 dimIm7 > dmVOIm7T 0 VOOOOOOOO dimImT <
dimV 00000 dimIm7 =dimV.
(<)0000000000D000D00O0D0O0O0D0O00O000O00DO0O0O0OUOOO (11
0100007(2)000ImT =VD
(2)(=)000000000
(<) U000 w,%/ 00000000000 T(u)=T(«/)000007000000

Oy =T(u) —T(u) =T(u—1u').
000 kerT={0y}00000000u—v =0p0000 w=4/'0000007T000

ggoo
(3)00000000000000000000000000O0DO0OO0UOUOUOODOOUOO

ggoboboooooboboooobbbooobbbouoooooboooobobooon
5 detA=100 (1)ad—be=10000] 21| =||x2||=100

2) a®*+c* =1, (3) (a®*+bc)* +c*(a+d)? =1

000000000 (3)00 (1),(2)000000000000 (a4+d)(a—d)=00000
(i)a+d=000000000 Cayley-Hamilton 00000 A2=—-FO000000

Topt1 = (—1) @1, @ = (—1)Fes
0000000000000 ||, = 1.
(i) a—d=00000(1)00 a®2—be=10000000 (2)000000 ¢(b+¢) =00
O000c=0000 z, =%a",0)0000||x1||=]a|=1000 ||@,||=lal*=1. ¢#0
000 b+c=000000000 A=(-°)(a®+¢*=1)0000000000000

cC a
gooogo
A— (0089 —sin 6

sinf@  cos0

) (0 <0< 2m)

0000000 x, = A%e; = *(cosnf,sinnd) 0000 ||z, || = cos® nd + sin®nd = 1.

62 (1) An(E —C) = B(E — C™). (2) Asp, = ﬂ (‘()1 2) O
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1. 00000000 AODOOO0ODOO0O0DOO0OO0O0110 200000000000000000
(1) W(5,A) = Span((})), W(—3, A) = Span(( "))
(2) W(-1,A) = Span(({)), W(1, A) = Span((?}))
(3) W(3,A) = Span((7)), W(1, A) = Span((1))
(4) W(2,A) = Span((f’)), W(-1,4) = Span((*ll))
2l DO0OOOoOOo0 ADOOO0
(1) W(3, A) = Span((—(1)4>), W(-2, A) = Span((?)), W(1, A) = Span(<1?0>)
(2) W(1,A) = Span(({l)), W(0,A) = Span((o))
(3) W(2, A) = spa,n(@) , (g)) W (-1, A) = Span( i}))
(4) W (3, A) = span((‘;)), W(2,A) = span((‘;)), W(L,A) = Span((_11>)
(5) W (2, A) = span(@)), W(1, A) = span((Ili))
(6) W(—-2,A) = Span((—?l)), W(l,A) = Span((—;:&))
(7) W(3,A) = span((ij)), W(2,A) = Span(<_(1)l)), W(-1,A4) = span((221>)
(8) W(=1,4) =span(( '), (1)), w(1,4) = span(( 2 ))
(9) W (2, A) = Span( é)) W(-1,A) :Span((1>)
3/ DooDooOoOoOo AoOoOo
(1) Wi, A) = Span(({)), W(~i, 4) = Span(( 7))
(2) W(1+1i,A) = Span((})), W(1 —4,A) = Span(( 7))
(3) W(2, 4) = Span(({)). W(0, 4) = Span(( 7))
(1)

ga(t) =det(tbBs — A)D00D0D000D00D00Dt0000000000000DO0
65 S=A+2E, T=(—A+8E)/23.
p(t) = 212 — 1263 +19t2 — 29t + 37 000 0ga(t) = t2 -6t + 70000 dp(x) =
(t2—6t+7)(5+2t*)+(2+¢) 00000000000S00000 S?-105+23F,0 OO
0000000 -23E, =S(S—10E,), 000 S71 = —(S —10F,)/23 = (—A + 8E5)/23.
7. 00000000 ADO0O00O(1) A% =5%E,, AL =584 (2) A" =5"71A (n > 1),
3—2n  2n

AY = E,, (3) A® =371
—2n  3+2n

>7 (4) A" = foA+ fo1Fs (n>2), 000

{f,}00000D0D0D00O0
(1),(2) 00000 Cayley-Hamilton 000000 (3),(4) 000000 A™ = a,A + b, F>
00o0ooooooooAt =q,A2+0b,A0000 A2=... 000000000000
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120 130000000
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1. (1) WL A)—Span(( 2)), W(-1; A):span((§))

1 1
@ Wz )= Span 8 )), w-15.4) = span (2, ))
21 (1) O (2) x (3) O (4) x
(Do, eim(T)0O0000Im(T)000000v=T(u), v =T()000 u,u’ €V O
Og0ooooooooTrToooooo

Tu+u)=Tu) +TW)=v+v, TOu)=T(u)=\v

O000v+4v € Im(T), Ww € Im(7) 00000000y, = T(0y) 0000000
Oy elm(7)0000Im(7)0 VOOOOOOOODO
(2)VODOOo0,00000000000000000000 W,00000000000
000000 10000000000W,00000000000000 W,0000000
ooo

(3) v, eKer(T)DODOODODODOOO T(v)=0y, T(v/)=0,000000000700

uoogo
Tv+v)=Tw)+TW)=0y, T(\v)=(v)=0y

D0000v+v € Ker(T), W € Ker(T) 00000 O0OT(0y) =0, 0000000
Oy eKer(T)OOOOKer(7T)DO VOODOODOOOO
(4)TOy)=0y #2x 000000000y 0 Wo,0OOOOODOUDODODOOOOOODDOOOO
oow,00000ooooon

3. (1) gr, (t) = t(t — 1), W(0; T1) = Span(1), W(1; T1) = Span(x)
(2) g1, (t) = (¢ +1)(t — 1), W(1; Ty) = Span(l + z), W(—1; T) = Span(1 — z)
(3) gy (t) = (t — 1/2)(t — 2), W(1/2: T3) = Span(x), W(2; T) = Span(1)

4, (1)0000 1,e000000000000000 Span(1), Span(m—i—ﬁ)
(2) 0000 l,a,a?000000000000000 Span(1), Span(x—{— ) Span((x +
1))
(3) 0000 @ (i =0,1,...,n) 00000 ¢ 000000000 Span((z + -25)) O
oo

55 (1) W(1; T) = Span(—322 — 5z + 1), W(—2; T) = Span(z),
W (3; T) = Span(—2x? — 3z + 1).
(2) W(1; T) = Span(—22% + 3z + 1), W(-2; T) = Span(—z? + 2z + 1),
W (4; T) = Span(—222 + z).
(3) W(1; T) = Span(z? + 5z, z' + 1), W(2; T) = Span(z? — x + 1).
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6f D=(39), P=(2%)0000PD=AP0O00000OOO0

[ Aa pb B a+c b+d\ _
PD_()\C ud) o ( c d )_AP'

00 (2,1)000 (2,2)00000AN=p=10000000000000000000

(1,1)000 (1,2)0000000c=d=000000000000000000 P=(g%)

DDDDDDDDDDDDDDDDDDDDDDA:(5%)DDDDDDDDDDDDDD
()W wy =—w, e Wo OOODw,,—w, € WiNW,={0}0000 w; =wy=0

oogad

2)Widw; —w)=w)—w, e W 000 (1)00 w; —w) =000 w) —we, =000

00 wy=w|00 wy=w,)O0O0OO
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120 200000000%*

3 0 11
1. (1)D=(0 1),13:(2 1), (20000000,

2 0 1 2 4 0 2 1
(3)D2<0 —1>’P:<1 1)’ (4>D:<0 —1)’P:<1 1)’

(5) 0000000, (6)0000000,

(7)D_3 0\ ,_ (-1 1 ® D= =5 0y ,_ (11
“\o —2)77 \2 1) “\o 277 \2 1)

2-3" —143n"
2. (1) A" = , (2) 00000000
2-2.3" —142.3"

(3) 47 = (2(—1)n —on 2((=1)" +27) ) () 47 = <(—1)n $2.4n 2((—=1)" — 4n)>
(_1)n _9n (_1)n+1 + 2n+1 (_1)n+1 + 4n 2(_1)71 —gn
(5)00000000 (6)DD0D0ODOO

(7) ( wmroe ey > (8) A" = (znil o e e )
(—2)n+1 + 2. 3n —(—2)”+2 3n ontl _ 9(—p)n  —2n 4 2(—5)n

30 0 ~1 0 0
37 \)p=|o0 2 of,P=]2 21 yooooooo,

00 1 2 1 1
2 0 0 2 0 1

BD=[o -1 o|,P=[1 0 of,
0 0 -1 2 1 0
3.0 0 4 _3 _9

WD=|o —2 o|,P=|1 0o o],
0 0 -1 1 2 1
—2 0 0 11 1

G5)D=]0 1 0o|,P=|1 0 2|, ()DDDDDDD.
0 0 1 110

4. (1) 000000000000 tr(AB) =t(BA)OOOO0DA=PDP*(DOO0OOO
0O0MOmO00---A0m00000000)000000

trA = tr(PDP™ ") = tr(P~'PD) = tr(D)

0ooooooo
(2) 000 det(AB) =det(BA)DODODOOOOOOOO(1)0000000000000
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5. 000 det(XY) =det(YX)ODOOOO

gap(t) = det(tE — AB) = det(A(tA™! — B))
= det((tA™! — B)A) = det(tE — BA) = gpa(t). O

6/ ADDDODOOO ga(t)=t*—t—10ga(t) =00 200 ,40000000 a> 40
0000 ADODOOOODDOOOOODDOO0O00O00D0000O0(Y),(%)00000
00 P=(¢%)00000

iy [ O 1 (1 B\ _1 (1 -8
rar=(i5). s ) -m D)

goobooood

" a™ 0 _ 1 an+1 _ an+1 a™ — "
A :P(O 6n)P1:E( O{n_gn an—l_én—l)

DDDDDDD(@j):AW4<ﬁ>DDDDDDDD

fn—i—l B 1 a — ﬁn an—l o ﬁn—l 1 B 1 Oén—i—l . ,Bn+1
fn N ﬁ an Tl — ﬁn_l a" 2% — ﬁn_Q 1/ _5 an — "

oo00ooooono f,0000000000

e ((557) - (57))

0000000000 e8=-100a*=a+10000000000000000
7F o =dmWO; T)D00OWO; T) 0000 [wl?,... «)] 00000000000 o
000000000000

[Ugl); e ,u%11)7u;22)7 """ 7ugr)7 T 7u£LTr)]' (1)

000000000D00000000000000000000000000
a4t DD+ aPu® 4l b a0,
00000 w® =au) +... +el)u) D0DDDDDOD
wh +.. 4w =0 (2)

0000000000000 Y9l00000o00oUooooooo {ojooOoUoUODOO
000000000000 920000000000000 (2)0U0+0000

0=w® = agi)ugi) IS ag)u(i)

. n;

ooooooo W, uf]0 WOy T)ooooooooooooood o, .. al
0 ‘000 0'0000000000000 (1)00000000000000000000
000000000000 00000000000000000000000000000
m+-+n, =y, dmW(\;7)000000000000



Oo0oooooon B

10 100000000

00000 R"0000000000000000O000O00000O00000000000000
00000 (plg) = [}, p(x)g(z)dz00000000000000

L (1) (1) (3)

2/ DO00DO0OODODOOODOO0ODO00DO0O00 f(x)0DO000
(1) f(z) ==z, (2) f(z) =322 -1, (3) f(x) =52% — 2z — 3, (4) f(z) =5z* — 122 + 1.

3. A= (ai), B=(b;;) 0000 (A|B)=>",>_,aib; 0000000000000
O0D000000000000

4 00000000000000D000000000D00000000000000 p(z) = =,
q(z) =2*00000(p|lg)=0000000000(plq),=1/400000000000

0ooo
51 DDDDDDDDf@O:{“z%’DDDDf#O@DD)DDDDDUUUzODDD
ooooo

00)00000000 (1)-(3)00000000000DO00000D00 4)ooooo
D000 “000”00000000000000000000 (400000000000
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