F—5F FESER

§1  Zkit=sE)
§1.1 MRMLKMTIE
B 11 (Vo+,0) REHAH, (F+,0,-,1) H. RHK R WA

¥k FxV — V

(,v) = av
i R VAT AL
(i) ¥V o, € F,veV, (af)v=a(fv);
([i)¥VveV, lv=y;
(1)) ¥V a, p € F,v €V, (a+ f)v=av+ [v;
(w)VaeFuveV, alu+v)=au+av.
FAVHR (V,+,0, 8, 1) A F ER&MSEESmEDA. & F A4 V a3

Bl 1.2 (RFRZSIE). R F R, F & n EEARE R BARKE R, Q", C, Z2, k¥ p
RER. AFEROR L) XH p" Ao LE.

5 1.3 (3EFEZRME]). % F &3, ™" & F £ m 7 n P89S EL. X T4EE 6
A, Fmn & F LR &R N,

5 1.4 (RE=ZE). X RRAFRA—2XH) BLFCRRARGFH. W REF L
AR R, i T Bk, (R, +,0) 2%, B R PRORELELET 4

Va,BeFreR, (af)r=alfr).

HA 12 RMWER F WREEE, Ik Ir=r. R WpREBRLE SN HEE. Ik
JE 7B
BARSEP: C R R E®&EFNE R 2 Q LWARKEEM, Flr,,...,z,) £ F L&y

&M= 1. Hamilton Y9 THIFA C Loy & b= M.



Bl 1.5 (BRGTZSIE)) X S RIFZHS, V BB F LK ZH. 4 Map(S,V) A S 2
V G B RS SHEE f g € Map(S,V), a € F & X:

f+g: S — 1% 4o af: 5§ — V
r =  f(x)+g(x) x = af(z).
A20:5 —V RS PR TEABR 0 69Bgt. I
(Map(S, V), +, 0, %3k, 1)
A &P .
4] Map(R, R) & & b= 1A
WAL 1.6 XV 2B F L&M=, ik AeF,veV. N
(i) A0 = 0;
(ii)) \ZWw=0 FHIXE \=0 & v=0;
(iii) (=1)v = —v.
IERR. (i) EEHEE
A0 =XA0+0)=X0+\0 = X0 =0.
(i) % Av =0 H X0 N
v=1lv=O)v=x1"0v)=xr"0%o.
RZ., H (1) REGEH ov = 0. BIETHEA
Oov=(0+0)v=0v+0v = 0v=0.
(iil) BEREIHEAS
(i1)

0=0v=>1+(-1))v=1lv+(-l)v=v+(-1)v = (-1)v=—v. O

Bl 1.7 €A (Z,+,0) ATARAEATHR F Eay &b =0,
HUEBA. Rz, ik Op Fo 1p AR F P ok fe b 245, £FE F 645/
RET 20, i, \i=1p+1p#0p. TA N A&, BLHETHEF:
2=1+1=(1pl+1pl)=(1p+1p)1 = Al
— A 12=1
— A1+ 1)=1
= A1+ A =1



XA, BARANIR ERZIARTRET 1.
B F RS T 2 690,

2=1+1=(1pl+1p1) = (1p+1p)1 =0pl = 0.
xJE.

§1.2 F=[d

EX 1.8 XV &3k F Eay&=n, W RV WEEZFE R TFHEEY o, F,
x,yeW, &MA ax+PBy c W, WA W £V a§-F = .

R 1.9 ERR X FRHE/HENTHTEZN Ne F, x,ye W, &#MA x+y e W F=
Ax €W, BARISIER L% =% 1./ 9.

5 1.10 (i) % ¢ : F" — F™ REMBS. W ker(¢) £ F? 89-F 218, im(¢) £ F™ &
F = ).

(i) 3% SM,,(F) & F EFA n Btk 7 694 SSM,,(F) & F LFH n Brébat 4k 7
a9 5 & M ECAARAR M, (F) L&gF =0, BifdeTF: % A, B € SM,(F),a,3 € F.
KA

(A + BB)! = aA' + BB"' = aA+ 3B = aA+ B € SM,,(F).
FExF AR £ M.
(iii) % F[x]® = {p € Flz]|deg(p) < d}. M Flz]D & F[z] &9F = ).
(iv) WK [a,b] L&k B3 %L Cla,b] 2 Map((a,b],R) 8-F =],

eveiE Vo AR TR AR T e, HAE S e AR sl 1.3 S8
W Vi, Ve s VTSI 2

Vi+Vot+--+Vi={vi+va+---+vi|vieVi,voe Vo ...,vi €V}

WM+ Vot oo+ Vi RFREL. RZH Vi,V AL BT % o, 8 € F M
uveWVi+- -+ V. WEEw,vieV,. ..,V eV fifSu=u+ - +u M

V=vi+- Vi TIE,
au+ pv=ca(u; + -+ ug) + B(vi + - vi) = (aug + Bvy) + - + (qug + Gvy).
FA auy + vy € Vi, ..., aug + Bvi € Vi, BT au+ Bv € V) + -+ + V.. IUESEEE.
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§1.3 TZIERIE N

EX 111 BV R&EEZER, V,... Vi, 2V &GF=E, BEW =V, +---+ V. dafst
FTHEEweW GAEE— vieV,...,vy eV, 1£/F

W=V]+- -+ Vg
WARW £ Vi, ..., V, B9EF, HieHh
W:‘/l@"'@vk~

112V 2&HE=R, V...V, LV EF=RE, BEW=V+ - +V,. MATF

P EFN

& B

0

(i) W RV, ...,V 898 A=;

(1)) X O0=vi+-+v, vieV,..., vy eV, W vi=---=v, =0.

(iii) *AEZ i € {1,2,... k},
Vin(Vi+--+ Vi +Vig +--- 4+ Vi) = {0}

IERR. (i) = (ii). 2R

(ii) = (iii). AW i=1. weVin(Va+---+Vi). MFE vo € Vo, ..., vi € Vi
i3 w=vy+ - +v,. T

O=—-w+vo+---4 vy

B —w eV Ml (i) AJ%1, w = 0.
(i) = (1). wwe W, H

W:u1+~--+uk=V1+---+Vk,
Hrp u, vy € Vi,...,ug, vi € Vi )I_\“JO:(ul—Vl)—F"'-i-(uk—Vk). T2
(vi—uy) = (ug = va) + -+ + (ugp — v).

HILEH, vi —u e Vin (Vo + -+ Vi), B (i), vi = uy. REBEWTE v, = w,
i=2,...,k 0O

5113 K vy,...,.v, RR*@—2E MR =(v) D -®(v,). TAEH R FaI7T
FAA Vv, ..., v, EABELSME vi,..., v, ABELX.



Bl 1.14 & F RHERFT 2 893 189 M, (F) = SM,,(F) ® SSM,,(F).
WERR. 3% A € M, (F). 4

B:%M+AU:% oz%m—Aw

BWA 240, FiA B A C ZRRENLH. THAERIE B € SM,(F), C € SSM,(F). &
A= B+C. TA& MJ(F) = SM,(F) + SSM,(F). & A € SM,(F) N SSM,,(F), |
A=At = A, TR2A'=0. BH 2 T#, ik A= 0, BPRXAANF = A ZA-F L.
W I 1.12 (iii), M,,(F) = SM,,(F) @ SSM,,(F). O

Y FMREFET 28, 1=—1. T2, SM,(F) =SSM,(F). #

SM,.(F) N SSM,,(F) # {O}.
E AT 2 A 2 Fo R o

Bl 1.15 &V R&MHEE, V...V, RV 89FZH. e Vi+--+V, A, W3
HEG (e {1,2,... k}, Vi+--+V, &R A A,
ﬁEEH % Vle‘/l,...,Vge‘/z'fi'?ﬁa‘ vi+---+v,=0. ]

vit o +vy+0+---+0=0.
k—¢

K 112 (G) AT Vi, Ve, Vo T, vi=--=v, =0 B¥HE 1.12 (ii) A
TV, . Vi BE, i+ +V, &2 EA. O

o))

M (vi)N(ve) = {0}, (vi)N(vs) = {0} B (v5)N(v1) = {0}. 12 (v5)N((v1) + (va)) = (v3).
'3—‘7% <V1> + <V2> + <V3> Z:/’%ﬁﬂ?”.

5] 1.16 &

§1.4 ZeMMEXM

TFEAE. EADNTARUABHEITF V A F Eey& 2.

Way,...,ap € FEMl vy, .. ,vi € V. Ml ayvy+-- 4+ ove KN vy, ..., v 1E F L)
—AEMAS. MRFEAERNEN ar, ..., 83 LIREHEHEET 0, WK vi,..., vk
f£F E&BEAX. S0 5 vy,..., vy 2E F E&RELX.

PR R T AR A, B AN TE R I S5 IR AE Sl R Ak 5 1) TP RS, R )
H, A2 e b 5 51 BE( A8 — &5 B 1.1).



I 1.17 & ve,..., Vi, Wi, W, RV FRARE. R k>0 B v, & wi,..., Wy
BRMEES, i=1,... k. W vq,..., v, &HEAEX.

EX 118 X S AV 8)— =T R SFTHEENARTEREHAXE, N
S RA—ANERMEMICEE. TN, RS REAMALE.

5 1.19 4V =Flz]. W {1,222, ...} R—AXBLXE (- LFPFERLFTEHE 2.1)
5 1.20 £ Map(R,R) ¥, sin(z)?, cos(x)?, 1 R&HEAXE (- sin(z)? + cos(z)? = 1).
5l 1.21 Ha=+v—14b=+yv—-2. M ab#i R EL&MEEX IREAH

V2a—b=0.
faeie Q EARAX. F, AEqecQEF b=qa. T, ¢=v2. FA.

§1.5 TFZIEAVERTT
w SV ESTE 2 (S) & S T RNTERE F LS EHEES, B

k
(S) := {Zaivi|k€Z+,ai e F v, € S}.

i=1
A EARE (S) /&—ANTF. B2 hd S £AREGF 2N, S T RERNIZ TS
£ R,
R 122 X S AV WEETE M (S) RV FaE S WHAT R

WERR. W U 2 V ITEEHE ScU. WU &E S husmifEEditd e (0 LEies
“Ea L3 AL). T, (S) c UL HinrAL (S) WS S M Tt H
(S) KRG fe T, ELRUEZZ. MMHFME. O

WU RV BT RFEARE SCcV | U=(S), WikUREF LA
MR A A% B9 F 2 ).

5 1.23 X V = Flz]. W V T2H AR,
HUERA. fR3% Flo] TTVAE py,...,pe € Flo] &, W 1,2,... 2" #& py,...,p, &£ F L&
gL w3 1.17 T4, Lo, 2t £ F E&BAEX. F/A.

§2  ZRIERRET

TFEAE. AAFTF VW KR F LAAZEZN. My RaE o 5Th 0y
Fer Oy .



§2.1 EX5HIF
EX 21K ¢:V—W. R EEFW o, F,uveV #H

¢(au + fv) = ag(u) + fo(v),
AR ¢ ARV 2] W G LZEPEMT.
AR 22 FREAFTHEHEFNTHTEEN N F,u,veV, &MA
u+tv)=¢(u)+o(v) # GAv)=Ap(v).

2 AR O LR S 1 1 ) e R e MR AT BT R, FRATTENZ—TF
23 [ VT (B 5 Rl 3.3).
WAL 2.3 K o:V — W REMEBES. N ¢ REHL BRY ker(o) = {0y}
MERR. WL B IEE —E A 3.3 (UF\). Box
5] 2.4 AT A& MEBRSLF 2 -F LAY,
Kwkg: V. — W RS V — V
v +—  Oy. v o= v
XV 2 W 6T 208,
NS V — W
v > V.
Bl 25 XV =FrFfeW=F" W¢:V—WREKHEBEFEAERLEELE Ac [T
1% #F
Iy
p(x) = Ax, HF x=|

Tn
] 2.6 XLV =M,(F) #&=W=F. 4%

tr: M, (F) — F
A —  tr(A)

REAMBA. Wil T. K a,f€F, A= (@ij)nxn, B = (bij)nxn, £ aij,bij € F. N
aA + BB = (OZCLZ‘J' + 5()27]) %7%,

n

tr(aA+ 6B) = Z(aai,i + Bbii) =« Z a;; + Z b;; = atr(A) + ftr(B).
i=1 i=1

i=1

TA& tr £EMA. 12 det : M,(F) — F REE M.
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B 2.7 & V = Flz] #= h e Flz]\ {0}. &

on Flz] — Fz]
f = rem(f, h,x).

ARG, BiET. R a,8€F, f,g€ Flx]. MERAXRETh, BLE p,q € Fla]
1% 45
f=ph+on(f) F= g=qh+nlg)

TR af+Bg = (ap+Be)h+adn(f)+Bon(g). B deg(dn(f)) < deg(h) A= deg(dn(g)) <
deg(h), PT2A deg(agn(f) + Bon(g)) < deg(h). B & Kby —1E T %

on(af + Bg) = adn(f) + Bon(g)-
B SR KGRk, &ANA
ker(on) = {f € Fla]|hlf} H= im(gy) = Fla]@™).
A, o R D=t R Gu(f) RF [ ERICANT d 83

5] 2.8 % F=R,V =C'a,b] ## W = Cla,b]. WEKF d/dx AV 2| W &9&PEBA,
il bR

A GMERS. AT HA

e () = (£) =

§2.2 ZLMMESTRIEE

4 Hom(V, W) je I\ V 2| W HIFTA LM ES. B Map(V, W) BT, AT
BEEIRAE, ST o, 8 € F, 6,9 € Hom(V, W), BATH ad + B¢ € Hom(V, W) (WL
S B AT 4.1). T Hom(V, W) g F _ERZiEasia).

B U 25— F EW&ET6E. &% ¢ € Hom(U,V) Ml ¢ € Hom(V,W). NI
Yo ¢ € Hom(U,W). HARGAE W 228158 — &yl 4.4.

5] 2.9 Z &) 2.8 FEYH A NBE. KMNE

A (%f@)) dt= ()~ fla) A </f ) dt) A
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Rl 2.10 & ¢ € Hom(V, W) 4. 0] ¢~' € Hom(W, V).
i.[EEH “L& Wi, Wo € W, V] = ¢_1<W1) %n Vo = ¢_1(W2). Xﬁ’fi%ﬁﬁg o1, € F,

qb(()élVl + OéQVQ) = a1<;5(v1) + CYQ(Zﬁ(Vg) = 1W1] + QaW3.

T

¢ (w1 + agWy) = vy + aave = a9 H(W) + apd t(wy). O
EX 2.11 e R HEAESSH ¢ € Hom(V, W), WA V F= W 2o [H .

AN RIR 2 S OC R, HIIE AR 5 Bk A [F) 4 2 A0 Ok SR R AL( I b2 01 58 DY % i it
2.3).

5] 2.12 &M= 18 Hom(F", F™) b5 Fon & RH. &

®: Hom(F" F™) — F™m
¢ o Ay (0 EARERT AR )

N & #4. BARBER LS —F 38 /1 Ao L E —FiHib 41, & &N
7. T2, & AEERM.



