1. A mxn, Ax=0 zxze€R". A=0.

2.nxn N nilpotent k& NF=0. nilpotent

3. Ay N n xnnilpotent t, N* =0, I, - Nc¢.

4. Av A, B

JA avuyeta  B.

JA avtipeta BT
JA™! avtpeta BTL
)

1
2
3
4)A" avteta BY.

6. Av A> =2 xwu B=A2—-24A+2I B .

t 1 1 1
1 ¢ 1 1
7.Tw t A= 11+ 1 3;
1 1 1 ¢
8. Bpe nxn
11 1
-1 1 1
1 -1 1
A 1 1 -1
111
9. AvA, B nxn AB=0
A+
10. nxn A A2=A A+ (A-1,)=n.

— = =

B <n.

—

—_ = = =




11. £ R". k<n,k=n k>n.

1)

2) R™;

3)Anot R™;

12. ai,a2,a3 YPX  A2,a3,04

1)a; o ag as.
2) ay deve aq,as,as.

13. ai,a9,...ap, ..V n>2.Ac aj,a1+as,...a1+as+...+a, V.

{(11 +a27a2+a37~'~7an—1+an7an+al}
V, To a;
14. {ay,az,a3} R® a4 = —ay —az—az. Ae v 710 R® v =ma; + r2as + T3a3 + T4as T1,T2,T3,T4
1+ 2o+ 23+ 24 =0. I'evt n-.
15. ai,as9,...,a, . u AlyeeeyQp U tu+v,a1,az,...a t.

16. U,V R" 1,02, ...0, XU by,by,...bs avT. W R" a;+bjpuei=1,...,rxnj=1,...,s.
dimV = k xou dimU = m, d¢
dimW < min{n, k +m}.

7. S . V.

1) dimS < dimV

2) dimS = dimV av xou povo av S = V.
3) S V.

49 vV S

18. Av Wl,WQ ev V Wl,WQ 75 {0},V
1) a€V, a¢Wi,a¢Ws.
2) BtV Wy % oto Wa. I ;

19. W, Wy V
Wi+ Wy = {w1 +w2/wi € Wl}

) WinWsy, xawo Wy +Wso e V.
)WlmWQgWIUWQgW1+W2. vV =R2.
) W1UW2 V;

)

1
2
3
4 Wi+ Ws 1% W1UW26'!]>\. S V. WiuUW,CS Wi+ Wy CS.

20. Wi,W, .. V. dzm(Wl + Wg) = dzm(Wl N WQ) +1 Wi +Wy, Wi 'f] Wy nou n WinWy Wy Wi
Wi, W
dzm(W1 + Wg) > dzm(Wl n WQ) + 2.

21. AVT R} > R?xawnU:R?—> R3 |, UT



22. AvT ¢
KerT' CIm(1-1T)

el
ImT C Ker(1-T).

23. Ty R AVT" Yz) pxn T"(x)=0 x€ R", e

z, T(x), T?*(x),...,T"  (x),

24. T:V > W. ;

) Av T'(z) = 0 pévo vy z = 0, tote dimV = dimW.
) Av ImT =0, té6te T = 0.

YAVV =W xou ImT C KerT t6te T = 0.

YAV V =W xau ImT C KerT téte T? = 0.

) Av dimV = dimW t6tc o T .

) dimV = dimImT KerT = {0}.

) KerT C KerT?.

)

0

dimkerT < dimV'.

T 1-1  KerT = {0}.

T 1-1 dimV < dimW.

T ImT=W.

T dimV > dimW.

Av vy,...vop TV T(v1),...T(vg)
T(v1),...T(vy) T wv1,...05 .



