00

TR A% A% JFROMERE € 27, AF IRIER.
S U (R R P
I A O I
> A)z: | 0 [; 0 \k [l e
- 0 2 ] |

=k

IO) A3:|O
3 4 {79)

2. ¥ A, B,C € R™™, iFEH:

rank(A + B 4 C) < rank(A4 + B) 4 rank(B + C) + rank(C + A).

W A vk (4 ) =ronp(2A)
yovk ( A+ ) = 1ank (A) Hranh (R)
#4350 AeR™ Beps™
© vonk(A+R) < 1onk (A)+ronk(B)
®© Mk (AB) < win §ronk(A) , anb(R) |

D vonk(A) Honk(B)—s € vk(AB)  (Glwster 743



AeIR™" |, 8 cIR™"
© wnp(E,+AB) th = rask (E+BAY+m

M..(AO)(AC)(OA)(CA
C B O B B C B o]
® romp (M) > ok (A)+rof(B) LIRS CO&r 8T .

3. B A, B € M,(R) &XFRIFE, C € M, (R) RRDSFRAFE, W] LLT 458

(1) AB RXHFREEREY HANY AB = BA,
(2) SR A RTEERE, W AT R AR,
(3) 42 C SEREHERE, W) O~ R RIS FRAERE.

MARKRE: - At=A. ARkt A--A

M =" AB, 4. B A4
> At=A B=B @By =FA*-BA =B
& AB=BA-
BBY= AT =BA =AB = Ap %

® ATE W E-(@A) - @) A

B AR R E-(A A D @4 A SR
B M > (C =

SE=CCY =Yt - - (Y

> (= - W i



4. % A, Be R AEH: tr(AAY) >0, A tr(AAY) =0 HHALH A=0.

W X R=A A A= (a'EJ Yn  B= (L‘J Inxnt

2

bi= > 0y )
= . s — . >0
Y14 )l=’ £73 Tk g—T zhk 0

S #B)= = by 0.

=
WAAT)=0 < Vigten, Lyp=0
&S Y stsv, |chsn Q=0 & A-0

5. W AeR™, Be R EM: MR AB = Opxn, W rank(A) +rank(B) < s.

MR Gleester 7% IPN -

1T ERERI

2. (104) B U £ R* 720, MEEx,y e R, Wik x—-ye U MK x 5y &
i, HLH x ~p y.
(i) Wi ~p 2 R EIEMRA.

(i) UEH: x ~p y BHEME x+ U=y +U.

()) (ii)) Ex~py Mx—yeU. Bvex+U MNAEEuelU #EF v=x+u
% '._@H
vey+x-y)tu
HHAx—y+uel, iAvey+U, ik x+U Cy+U. R T4, y+U C x+U.
M x+U=y+U.
*&" Bx+U=y+U BHxex+U HAGEuel £ x=y+u ¥
x—y=ueclU. W, x~py. (5%°)
Fik: B ve~yx Mv-xecU. #vex+U. RZ, fwex+U. N
w—xceU. Hwrpx ZEHE x4+U Rx 2T ~y 9FME HHTo,
xropy BARE x+U=y+U. (5%)

6. (1043) & m,n ZIEEH.
(i) EBH: A w, v W 0 < u < n flum + vn = ged(m, n).

(i) $AT (1) LS IR B o ST S — RES; A, %6 R .



() B Beroct 22T JabeZ ot
oar+bn = ged (0

B EBEHRBRER  o=qurr P 9eZ refo 1)
= Jdmn)= (94 m+bn
= I+ (@mtbIn
A U= ¥ U= gmtb Y
C) FXEL - A 96 = Ax§-5x6 =2

7. (1043) B ¢ Al o M R™ B R™ LRSS, R
(1) SHMEE o, B € R, #ATE im(ag + SY) Cim(p) +im(y) AL,
(i) 5 im(¢) +im(v) = ker(¢) + ker(v)) = R, U]

im (@) N im(y) = ker(¢) Nker(y) = {0}.
Sk ) &Y Jem(dPHEP)
NIBeR . [@Rg+8P)F)=F
S IPEI+ RYEI=F
B $G). Y& ) € mp)+m(y)
S F=opE)HRUR) € MBIHR)
T QP +BP) C @) +im(P) |
UD) B5Mde  dw(M{grHrf))=n
P= Ny
N = (D) + D) ) = d (i) Adn(im(p)) ~ (i) O M) YD
HME 1= o ( padish) Yobl ker(9 )~ dbm(berigp) N ML) @



O+ FBIEOTHBZIR IR
D= (obm (i) )+ e Chert)) ) (A om ) l-Cher (1))

— dn () Mgf;) —din( ber (@) N1 () )M
S o () AInP)) = dinCher@) O Jer (Y ) =0
= (@) O\ imlY) = ker () O ker () =[O}

8. (1070) ¥ ¢ : R™ — R® Al 4 : R® — R™ ZLLPEBRES. iEW:

(i) R ¥ o ¢ RHEH, W dim(im(e)) > m;
(i) WR v o ¢ Y, N dim(ker(s)) < s —n.

P
o) A £ IR® —> R
Yo fr%ér —% VY #§t V
R TIT TS N
(i) pop bt K
S im(Pep)= Plim@)) <R
S dn(PoP) = dh (Y(im())) =
B JTiek X\ HRGIT Rfoh Adt K0T $59 WHkS .
= () Zm
01 PABER « ditn (i Po$) )+ i (er (Yo 6 ) )= -
B EG > Jer(y-p)fo)
= dim (i (PeP) )=
X in @R = in(pegde pm(Y)
= i (im(P) )z
i #ARTYR  S=dm (ker(y))+ob-{in(@)) 2 ofpw (her @)

= din(ker(¢)) < s



PR Q& b otizigk ACRT" YriERe BeR™C
S (b wfdeRe BAe R™

(N \pop BEF > Bt
= AL BA3BE whlh)n rmk®A)=n
= & ronklA) € mnfn. St D peg
Bk dnlker (@))€ SN B SHBRAL (et tgn(rig))= 3
REE de(mD)sn - TP ronk(BY2n

york (BA) < win$ yonk B), yonk (4 Y
= )—owLLCB) > )’ML(A )=n- 4‘3’(«1‘- .



