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o Mpyun(F) : field F 910X m xn FEE AT

Al: A°] A X3P H (transpose)

o7 (t), pa(t): linear operator T, A & Aof tff 8t 5 t}3}2] (characteristic polynomial)

e mp(t),ma(t): linear operator T, Y& Ao tst 2 ATHaH4] (minimal polynomial)

1. (1078) the HAZL 2ow T, S8 FE BASIA L. (4 2AY 2od 24, S8 -

23)

(8) A, B € Myxn(F)ol thte] S4THEAT) 5 Ackebalo] BY gow & #22 similar

Sk ()

(d) W<Vl thate] (WL =W ()

() Wi, Wa, Wy < Vol th3te], V = Wi+ Wa+W3 o] 2 WiNWy = WiNWs = WonWs =
00|HV =W @ Wy d Wiolth ---( )

AL

ofr

* oJAFH vHes EE A0 EolAY v ZAE A

2. (10%) A € Mxn(F)oll i3te] Ol H TFE det 3H4ol] Thahe] det(A) = det(A") QS Ho]
Al L.

det A = Z Sgn(a)aa(l)l © Ao (n)n
oES)



3. (103) ths B2l "HohAle
(a) (53) tF& Vandermonde 328 9] AL LA

1 aqag a(z) ceoag
1 o a% eoay
1 a, a2 ay

(b) (53) tha dHAAY 3] T 209 F= Vandermonde 3JH 2] s§H A3} Cramer’s

11 1 1 0 1
12 4 8 o | |3
13 9 27 v || s
1 4 16 64 23 7

4. (107) HERWNA) B H o A=A 22 — day + 5y? = 1
o Ejgle] A% B R B A AolE TAAL. (o195 B FAlA L)

5. (203) tx W™ A € Mzx3(R)oll thsto] S50l HelAlL.

3 1 -2
A= -1 0 5
-1 -1 4
(a) (108) EA 4] ¢a(t), eigen-value, eigen-vector, Z A TFEA] my (1) & F3HA L.

(b) (10%) Jordan canonical form¥} 1 w]2] Jordan canonical basis& -3}A] 2

= t—2)1ol A A € Myuy(R)9 similarity classes= 2 7)<l
7} 7y Zefsol =FE FES oh E41, 1 A H ] dimker(A — 21)Z o 7]8HA] 2.
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7. (107) R32] Al e w; = (1,1,0),ws = (1,0,1),w3 = (0,1,1) ©ZX2E Gram-Schmidt
orthogonalization processE Z-&3}o] R32] orthonomal basis 8 = {v1,ve,v3} S F3FA|

o

—a-.

8. (108) TE B4 WA F2F VAL linear operator 2} & wl], 27 ‘T is normal’3} ‘T'2]
eigen-vector &2 ©]F{Z V2] orthonormal basis7} QIth+= 7l o] éﬁ%—"‘i— AdE Hol

Al2. (Hint. Schur’s Theorem)

9. (108) TE B4 W& F7F VoA 9] linear operator 2} & wl], 27 ‘T is unitary’ 2} ‘T is
normal and [A\| = 1 for every eigenvalue A of T°+= Zlo] R FE XA Y-S Ho]A] L. (Hint.

Spectral Theorem)
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