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D: R[z]® — R[z]®
fl@) — f'(z).

REMEFET oD M D? + 2D + & WA FHAERAKHL A &, I UL IX A2
ST R A AT A AL TS AN

. W5 A, Be M,(F) H A5 B M1l

(1) WEBH: specp(A) = specy(B) HXI TR A € specg(A), dimV} = dimV3.
H V3, V3 AR FERE A, B T X BIRFET 25 1.

(2) & B =P AP, Hitf P € GL,(F), vi2 A RIS LAE. iE: P~ £
B HIRHE A &

. WA e L(R?) fEARHERE T HAERE 2

B st S A= 0

(1) & dim(R[A] - v) A dim(R[A] - w).
(2) Flkr R3S BAZ AT, Ui B H.

LW Ae L(V) BV 2 AESK. Bik U,U, CV & A-T2[E 2
Ya— U erls:

e Uy MU, #2 A-E35 722518,



R RA A
1. AR nTEMAA T ULITRE.
RFM: XAk FHRNTA R B R,
2 speciiA)= f Al V=V'g @™
5 dimW™1+- 1 dimV™) = dimo).
b i) Xy FFCI R BpRky OREZ2AR . o UAE Gecph). A BB E4FTFRAES.
5. Mplt) AFwIwT b By RlEE - AR AR,

TazE) .
VEA-TBiFE $RBHEVEVIREZ V= FIAIV.
. deg Ma = dimV,
WAy b Fes 6Ty

Hamilron - Canloﬂ 41: WAE
A FIRER. Ma= PP A= PR

lsMisn, . ) shssNs B Nt tlg=1.



| W ( 4 (1)) S B R HERER S AL? B C LR RE

BXTAAT 5.

B S bR S

t -l
Xy tt)=|tE-5| = ' ‘

It

Ky (1) e RLABBE, B] S sk RAHEF&.
o ECERAR £1 87 SAH AR B 4HEAR .
th SAKLL BviER 8 R,

2. ¥

D: R[z]® — R[z]® = <1, 2L7
f(z) — f(z). = [ PoERAG|dgpo =],

REMH T «D M D? + 2D + € WA RAERARFAE A &, JF 5 B IX A&
PRI R A2 AT A AL RS AN

SR DEE X tokeMy 4 _ [0 °
B xRy D EL Lax T %ffvyA_(Ho)

VR



= tlt-1)(t-2).

Aa(t) = | LE-A| = ‘ i -
—

tq
W XD R IT R B IR A=0, 2= A=2, F48 20 7 Rfb.

Va = <17, V2 =<7, Vay= <27

& )

SRz U +0 0+ 64K 1, 10 T i iERE Y E’7=( o

Dlpavis

Ayt = |1E-8]= |V :LQ| ‘: -1 o BRI A=
O ==
OS]
P o R |
B e oAl E-BOX=T 1% V/ :<(o )7
0

BRI, E-B#U = Mp0# L



3. &HkF A,Be M,(F) H A5 B .
(1) iEBA: specp(A) = specp(B) HX THERE A € specp(4), dimV3 = dimV3p.
Hrp V3, Va3 il RonsERE A B kT X BIFFAE¥ 25 [A).

(2) & B =P 1AP, Hth P € GL,(F), vi2 A K4 EAE. iEH: P lv £
B [PFFE ) &

W > W B=PAP. Xgltr=ItE-B|-ILE-P'API = | p' (LE-ADP]
= IP[*ITE-Al-Ip| = | pItIpl 1TE-A]
= | 1E-A]
= Xp (1)
B Ll EFY REES (LAY 3R EE0R, By SpeCr(A) = specp(B)

VA Especy (M= Spete(B), rank(2E-A) = rankl LE-P'AP) = rank(AE-B).
clim V,Z‘L = n-rank (AE- A) = N-tonk(ALE-B) = olimvg.



@) W AV=AV.  BpUi=PAPFT=pPAT =piaT = AP
L PV R BAILRE

¥ VR o Ve ASqERs
U =P

AvB ) - 18) . feFud
EE RS o e fiB1= Qn B"tw+ B+ 0oE = P" (0oA"+ -+ 0 A+0E) P = P'£AYP

4. B A e L(R?) TEARAERE T HIFERE 2

Wu =L 012 w —(1, 0;0)%

(1) & dim(R[A] - v) M dim(R[A4] - w).
(2) Fir R® AR AMEMR, Hid .
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o TR B g BYAL 5|

T RAIV= <V7g = din IRCAJV) = 4.

T | - - XA !

W=(O) A= A= | o -l)((}):

Y ORSEG/E\T

© | © 0
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O | 0/\0

IBA <w AW LT 7R = K.

P <WAWAM 7L RIATW € IR?

A= AW=

NORTAIR = IR2 = dim CRIAT W= 2.
(2. REAMEFE.BY RIAIW.= RS,

M0 =17, degiy=2



5. W Ae L(V) HV & AfEHK. Bk U, U, CV £ A-T45EH 2
V=U g U,.

UEM: Uy A1 U, #52 A-TE3A T %508).

i2oR. wVRA-4BfE. IVel st V= FIAIV.
w\U=u@l. % 7=-=V+% By vel el
BA Fra3ViC U, F@ikng:-VWe l, . WE FIAIV.
I $EFCasE W= fhV = S Tt fohdVa,
Vel fAL el B LAU=fol
FIMT =B . W= Jubi
T U = FLAIYV,
RIBGIL: U.= FIAITY:
Bord U 5L HpZ A-1RIRAY,

(H58eBAALN U= FIAI. U.=FHAIT)
FIA VS L, FIASTCU, V= U ® U, = HAV @ FTAT



e cimV = olim FEAT W4 dim FTATV:
< diml, + dim U,
= dimV_
= dim FIAI Vi = dlimU, B dim chvi= olim Lz
= U= FIAIV . U, = FCAIL

M HBN 1R o B
v VB A-4BiREs. 2 dinV= 1.
0\ dea/ug\ = .
LUV RA-ZERER V= 0,@ L. g-Hik dinl=r, dinl.= na.
N Ma = lem( Ky, . M) o e =n
o\ezx,(ﬂu‘s [ oleﬂj,l,;\uzs s
d@ﬂ My = o\ea lem (Juf‘u.' Ma,) ole@ M, + olea Mg, S NN = 1.

0\@3 M«‘*uf i, dgﬂ/UAuz= nz
& U U FpR A - TRt R).



ARG AN oA 4E -

3. (15%3) WM V = {p € R[z] | deg(p) < 3}. Hik:

c: V — V i AV — %4

p(zr) —  plazx) p(z) — plaz)—p(z)’
o o R—MEEREDIH
(i) UEB: o M1A 2V ERREETF.
(i) 7H8: o F1 A 7RI 1, 2, 22 TR
(iii) TH5 ker(o) Fl ker(A) I4E%L
. (i) BABMARIAR S, Attt & f.ge V, o(f +g) = o(f) + o(g). HHEE
A ER, a(Af) = (M f)(az) = Af(azx) = da(f). G LFFE, o0 REWHETF. (3%°)
BHA=c—-E B LV) RE&WZNE, ik A LREWHET. (25)
(i) &2 (0(1),0(x),0(x?) = (1, az,a?x?) = (1,z,2%)diag(l,a,a?). & o
A 1z, 2? TH4EMRER diag(l,a,a?). @ A EZRHKKTaI4EEL

diag(1, o, 0?) — E = diag(0,a — 1,a®> = 1) — E. (5%")

(iii) B A rank(o) = 3, BT ¥A dim(ker(c)) = 0. % a # +1 8, rank(A) = 2. < /ﬁ\‘i_ﬁﬁl/g.

# dim(A) =1. ¥ o= -1 K, rank(A) = 1. ¥& dim(ker(A))=2. & a =1 B,
rank(A) = 0. ¥ dim(ker(A))= 3. (5%")
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5. (10 43) WV R F L n 4E4etb 6, Vi, Vo, W & V 17256 Hig 2

V=W+V Ml V=WnWk)eW.
(i) UE#: dim(V1) + dim(V2) = 2dim(Vi N V2) 4+ dim(W).

(i) #EB: V =Via (VanW).

. (1) BEHTH dim(V; + V3) = dim(V; N VL) + dim(W). FIAXTF V) = 1,

&9 4 2L XAF: dim(V)) + dim(V5) = 2dim(V; N V,) +dim(W). (5%°)

(i) BA V=WVinWKeW, ik (VinWh)NnW ={0}. & V+(VanW) &

AAe. (29)
—F‘ER '.ﬁ;illa}] V= ‘/l “+ (‘/’2 N ”)

Fk 1L BAV=VinVa+W = VinVaCV,, ik Vo =VinVa+VoanW

(%Elﬁl*ig) B itfe V = Vi+ ‘/2 =] fm
SANANANA
V=W+Wina+VanW=Vi+V,nW. (3%)
7k 2. AR s Kot H:

dim(V; + (Vo NW)) = dim(V}) + dim(Vo N W) (- inVanW = {0})
= dim(V}) + dim(V3) + dim(W) — dim(V; + W)
= dim(V) + dim(V4 N V2) + dim(W) — dim(V5 + W)
=2dim(V) —dim(Vo + W) (.- V=(VinV;) & W)
> dim(V').

HAVi+(VanW)CV, FALXEA V =V, +(VanW). (3%)

V=Vi+V)

BT
V= V,‘i' V.
VAW # AW+ AkAW).

%VQ Vit (V= NW).
B
dim(V) = dimVitlNm)
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W ViINLES{a, 14
Wiy D3 24 Vi - BE] oy 0 ) Ve Py - 2B {2, Vi 1]
wV=VirVa VEy—4BEN [ Q.2 B Bs Vvt ).
V=W AL)DOW., W - A RBERIEIRY <8 Ba PPy 7 B4 W= < Vv Pi7.

e.a. V= <E|‘,A947, Vz=<b:|7
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W
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6. (104)) ¥ q(x) & R® B RE, HEZE (K1), k>0,l>0Hk+1<n.
(i) UFBA: ¢ AT,

(i) MEH: R™ PAAEEANETTZEE V', V- M VO GRS 9+ EE,

dlv- FUE, qlvo HEFRAR =V+a V- @ V. By She e Ao =i
Y
. (i) (k1) BA q RIREM, AL xy € R* &4 q(x) > 0 F= g(y) < 0. v F
19\ a, /\ E R . £
Siroale bt $OO - BEIR
R a >0, W g(Ax) = Ng(x). R X = \/a/q(x) ¥ q(Xx) = a.
K a <0, M g\y) = Nq(y). #I A = \/a/q(y) # q(\x) = a. Tafma%ﬁﬁr -SRAIRK
FdE q(0) =0 T4 q RFHS. (5%)
(k2 AR GEXEMER e, .. en T, f&lomV,F) §FRIRERES.
R e e W Y
g(x) =zl + -+ T — TR — = T = im‘f):F.

‘X x=z6,+ -+ 1,6,. % a € RY, MAMNR x = \/(_'fl- £AMA q(x) = a. = /‘mﬁ‘ %‘j)&,f&_éﬂi]ﬁ?
R aeR. MAMNR x = /—ae . HZMNA ¢(x) =a. HH q(0)=0 T4 g £

H4t. (5% B9 FFFAH =R RN,

/II) *'J J‘f] fﬁ' 2 *él)?ffh’% /?\ l' = ((1.....6k>. Va= (6;‘..1 ..... (k'l>~ "f" “"U — . x
<€k”|l....,6,l>. y!'l ([I\" JL"{ ([l\'~ 6,1 "_i*“ ([l"l) 'E’—%—T_Z\‘ E]}J I’Y‘?}z‘mﬁd&-é&&&la

dim(V*) + dim(V™) +dim(VO) =k +l+n—-k -1l =n=dim(V* + V- +V9),

FAZAF RN Z AR AALETF R (5%)

A% VEs-BE T ) wm/T BTABK Eo 4, HRFRB] SEE] Vi, Vn 1) V=V, @@ Vn.
Vi=teom. Vi A (Wt Vig+ Vig tet Un) =F o).



7. (104) ¥ A € SM, (R) ZIEER, B € M, (R).
(i) iEM: B'AB XM#HAIEE. (597)

(i) Fi% A f1 B 4L iEM: det(B) > 0 H tr(B) > 0, H tr(B) K% B (1.
(541)

R (1)1 C=B'AB. I C' = B'A'B=B!'AB=C. ¥ C #. (24")
B%H AERE, FfvA A=P'P, ¥ P RT#FH. TX,

C = B'P'PB = (PB)(PB).

#C FER.
(i) BH A ER, A det(A) >0 B tr(4) >0 (ERBE-HEFTAMKT
£). BAFTH XA AR RAAMAEE, Frk det(B) >0 B tr(B) > 0. (5%°)

A :(aij)(s]sn. Y=L 1. QLE\[) = @;70.
l£3¢n

8 (15%) XV R F Loy MRpEh& b =h, A RV Le§&HEF.
(i) BB EE k € ZF, ker(A¥) C ker(AFY). (59)
(ii) £ : W R AE k€ ZT 1T ker(A¥) = ker(AMY), M3 [ >k,

ker(A*) = ker(A'). (5%



(i1i) & A B AKX pa(t) =pt)g(t), ¥ p,q € F[t] B ged(p,q) = 1. iE9A:
ker(p(A)) X F q(A) AR EF=HH g(A) FRHAE ker(p(A)) ERT#4),

(59°)

iEBH: (i) ¥ x € ker(A¥). M A*(x) = 0. & A*1(x) = A(0) = 0. HILEZ
ker(A*) C ker(A**). (553)

ker(A*) = ker(A*+) = . . . = ker(A**+=1).

B (i) W& ker(A*1) C ker(A**). #& x € ker(A¥). M A*+(x) = 0. ﬁﬁ
A(x) € ker(A*1), BHIAGNEGR TSN, A(x) € ker(AXT2). # AFH1(x)
x € ker( A1), FH&, ker(A*H-1) = ker(A*HY). FHIAEIR, ker(AF) =
(557)

(iii) AN p(A)g(A) = q(A)p(A), FrbA ker(p(A)) =RKTHF q(A) BIAZETFZ
|, F7&, q(A) /& ker(p(A)) I:B' LMEH . A ged(p, q) = 1, FTAFELE u, v € Ft]
{75 u(t)p(t) +v(t)g(t) = 1. # u(A)p(A) + v(A)g(A) = €. IMEE x € ker(p(A)),

ke (A’)

u(A)p(A)(x) + v(A)g(A)(x) = E(x) = v(A)q(A)(x) = x.

W q(A) 1E ker(p(A)) B2 v(A). (577)

P.LEFLI. qed (P.9I=1 AP IUVEFL st UpiVg=1L.
ALy WA PO + WA-G (AY =€

XA BELV) R AB=RA.
R ker (O im(BY R A 89 FE
ELA)

I BB

WA)-PA)-T + VAL AV = £ 7=



o\eatpzo\aﬁ), 3 r.SefLl sh. p=5S9rr d@%(r)< duj 1. HRNDHREET.
PLA> = SCA- UM 1 HA
FlA).V z S(A)@(A) v + r(A)-\\?.



