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ztytaz=0
L HYUYEA cztayt2=0 O z=y=2=0 0|2
axt+y+z2=0
o| HE Z=T St o2 US| 27 [1992]
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0g

-1
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0
Ol7E HYstA2. [2010]
<&7[>
A& FHlE(adjoint matrix)e] HHA!
(determinant)2 42| B4 AS2t 2Tt

S BN

0
0]°1I tist 2712] 219IE TH3t
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6. Zt M20| AQ 3x3 H2AMHOIHAME) 42
HiliE (adjoint matrix)2 adj4 2t & W, <E7|>
o 2I9IE Yot O|fFE HYsIA|IR. [2011]

<&7>

0., Adelof ZtAHS nOf CH5HO]
adj (4™) = (adj4)"o|Ct,

L, ™ Ao Mx|#MH(transpose matrix)S
ATet g m, adj(A4”) = (adj4)"olCt,

c. adj(adjd)=4
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7. HlE{ Z7ZH(vector space) ]R32| HEZ7Ksubspace)
0] ol Zi27 [1996]

®

w={(z, y, 2)

@ w={(z, Y, 2)ER?| z+2=0}
® W=1{(z,y 2)€R}|z—y+2z=0}
@ w=1{(z, v, 2)ER* zy=0}

x, Y, 2 ER?¥z=12}
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8. A=A RS9 HEIYL vo| tistd wy, W, &
Vvo| H&ezz7to|2} StAL.
V=w+ W, d Wi, Y2|9| v& Vo st
v=w;+w,(w, € W, w, € Wy)
FUSH BIE HeERZ2AS Win W, ={0}
=

2
2 H3IA|2. [2003]

OI)I
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9. 25 R2I0fM Ho|E HEZ

o
CE71>2| RIS BYst OlfE HFSHAI=.

[2010]
ERIN
-, g2l4 HMel W Qo thstol Qe
R®9| g&37t0|ct
L. R%o| BEZ7

U={(z,y, 2)| 2=z + 5y}
of cisted R37t Ut we| 2igt

2 27 Wb a3t

(direct sum) U® W& ZA &=

R3 9|

- do|/¥e -

oX
rﬂ

il

M3 4sh(http://mathhm.com)



e HYois Jl@en o ST, 13434
- EOI -
ol & z9| %27 [1992]
- Fol/a) -
TarshA 218 A9 MZ48H(http://mathhm.com)



a5 Y 21E2H

b
dn
ot
b
o
I

1.

rir

443 R 9lo| HEIZZH ROO| 451 Hef
U1y Vg Vg 0'“ EH%} %% chnl_l'% <E7|>9-

£ TYSt oS 2YstAlI2. [2013]

a9

-

7. vy, vy, v3 0] YREEOIH
vty vy, vy, vsE YRASH
ojct.

v, 8 {av, +bv, tcvgla, b, cER}E
RS 9| BE@7I0[C},

c. 53t YA A0] Ci0l & WA
Az =v,, Az =v,7} 25 SIE 7}A|H

MM Az =2v, +v, & SHE 7I2IC}.
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12. The Ml S0IM M43 RN UAES 2
27 [1991]
@ et e?t

® (1,1,1), 0,1, 2)
@ (_11 - 17 O)a (07 la 2)
@ (_1’ 27 _4)’ (27 _4a 8)
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13. YEIZZH Maty (R ) 237

W= {(“b) | a—3b+2c+d=0}
cd
o] 22l dim (W)=? [1993]
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dim(U)="7, dim(V)=8, dim(U+ V)=10
o of, #le] 32 N ve ztel(dimension)?
[1994]
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15.

Mol B RSIIM YIS WEIZZ R'el
S Wy

a= (a;, ay, as, ay), b= (by, by, b3, b,)
o cHsto WA a-bE
a -+ b= a;b; + asby + agbs + asb,
2 Folopat. & HE (1,0,1, —1)2t
(1,2,2,0)0 0|F= zto| 37| g2tn & wj
cosfe| 22?7 [2009 22|FI}]
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16.

2k RP0jM & g
= (1, —1,2)
vt 52t
vo| eo|o| A2 u7|2{(orthonormal basis)
B={uy, u,} 0l Chato] Bofl olslf ZHE|=
Ul & ay1) aq9, 0915 a9 7F EAH5H0]

V1= 011Ut QyaUy, Vo= GpyUpt GgUy

Y M, |ayap —agpay |2 S EO| 22t BH
MAL,
(Zh & 9H u= (mp Y1» 21). v = (x2, Ya» 22)9-|
F22E WAHS uwv= 22+ 1y, + 212,0[EL)

[2017]
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17. A= S RO} 513
M&wel(linear tansformation) L: R">R™ 2
R"o dolo| £ A z,y(@=y)E A= M2
{A-t)z+tyl0<t<1}
= R™O| ZgE= HE(Es H)2E BEUs A
2 HO|A|2. [2006]
- Ho/He| -
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18 AI Z-" ]R IOI H'IIE_-I.T'_7|-
Z{a+bx+cx2 | a,b,cER}
off Cisto{ MEWMEt(linear transformation)
T: Py~ Py7t L1332 UFECI 5iAf,

T(1+z)=1+7
T(w+w2)=w—m2
T+ z})=1+z+2*

o] uf, 7(4+2z+3z*) F5IA|L. [2008]
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= dyug

19. A (z,9)

d (z,y)E A

24
(=]

(ry, ro) 2 87| Yapgist fot

(zsin@+ycosb, zcosf—ysinh)
2 Rl LaHE g0 ofst g g o fE

LiEtL = dEo| RE dFo| &27 [1994]

- do|/¥e -

oX
rﬂ

0l 2248k http://mathhm.com)



20. R?9| % 7| (basis),
a={v, v}, B={uy, uy}
of cstof
vy = (0, 1), v, = (1, 0),
=01, —=2),u,=1(2,3)
Y o, 3 =30 E5HAR. [2001]

(1) HgHE

fiR*SR? flo) =y, flv) =u, B
LIEH = #E AE F5HA| 2.
(2) o MHzlof| ofsto] M| A
P(—1,0), @1, —1), R(2, 3)
o] 2AHX= d2 ztzt P/,Q',R'0l2} & mj,
AP'Q'R'9| HO|E F35IA|2.
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21.

et W32t vel 2R3t w (W= V)
Chotol MAMY PE VOIM W=Zo| HAKY
(orthogonal projection)o|2} 3}A}.
poj| st HdY F 22 %2 22? [2009]

® Im(P)= wo|Ct,

@ Ker(P)n w={o}o|c},

® Yoo we Wi tf5t0] P(w)= wolLt,
@ eolo| ve vof| th5t] P (P (v)) = P(v)O|LC},
® PE LIEIfE dP2 7rdsHolct,
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22. HmatE 9io| Yolel  Plr,y)olA Y

y=ma(m=0)ol Y2 $40] %2 P,y
olatn g o, (7] - 4(%)8 waste Yol
#H 42 [1993]
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23, O3 & dIARGR 227 [1990]
@ F:R*>R? Flz,y, 2)=(x+1,2—2)
@ F,:R*5R, Fylz, y)==zy
® Fy: ]R2—>]R2, F3(.1;, y)= (y, xz)
@ F,:R*>R?®, Fz,y, 2)=(—z, —y, —2)
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24, MY A T: RP*>R30|
T(z,y,2) =(x+2y+32, 40+ 5y+62, Tz +8y+92)
2 Molg o, 7(R®)Q| zt¢d(dimension)s 5t
Al2. [1996]
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- = -
101
25, MEAM 7: RP*>RP°E @8 A=| 01 2|0
—-111

olct. &, z=R*0fl Ch5t0] 7w = AzO|Ct

ofst &
72| sh(kernel)2| z2tH(dimension)zt 72| 4

(image)Q| z2tS 2+zt 5HA|2. [2005]
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26.

Mad RSlo)M Holg HWEZ7H RPo| s
<B7[>9| 219§ Y5t O|fE HYSH L.
[2010]
<E71>
MEA
7:R3-5R3,

T(-'L': Y, z): (x_ya 2ya .’17_32)
o chsto] 72| dM(kernel) ker(77)Q] e
10|c},
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27. A5H R 2I0|M HolE HEIS

| [

V= {(z d)|a, b, ¢, delR}

o w2 4=} 2)ol chsto) MEAM L VoV

L(B)= AB— BA
2 oI5t veo| 23 7Hsubspace)
im(Z2)={L(B)| BV}
o| zpgle? [2012]

D 0 ® 1 ® 2 @ 3 ® 4
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28.

—120
A AZ[ 4 0]°1I st 2719| 2l9lE T
03
[nZ]
o

StA|2. [2010]

ERN
s >R%Z olo| y=R*0]

ot
I
N
> J
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29. 2z1¢l |22|= 27t R?o| ckHIE|(unit vector)
uol| chsto] MHAtA 7: R°->R*2
T(x)=x—2(x-u)u
2 Yofsirt. 2E HE xof chsto] || 7(x)Il = lIxIl
U HolAS. E3t, u=( VR \/1_)0' ,
R?9| 7|%(basis) B={(1,0), (1, 1)}0l T3t T
o #F [T],& £0| opdnt & 242, (T
HE] x, yOl CH3H0] x -y = xo yo| HS(F/2
2|E WA, dot product, Euclidean inner product)
0|z, Ixll2 xo 922l E(Euclidean norm)
o|ct) [2016]

4n
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30. 32td w32l WH 3 R3°| M HE
v=(1,0,0), v,=(1,1,1), v,=(0, —1,1)

o Chstod, & HE v, v, 2 *o“’SEJ fa3ts
W2t 5t & HE v, v, 22 WHE 223
2 Wy 0l2t AL
R?9o| #E| 40 Cisto] 2232 W 229 w2
YA (orthogonal projection)E proj,uet sk,
M4 ko ChSte MEHE T, : R°>RPS

T,(uw)= proj w T projy, utku

tu

Holsirt. T, o HHeKinverse transformation)
0] ZAf5tA| YEZ B BE ko S E0| Y
S A2, £S5t 79 WIS, ASs,
FE2l, rank)?t 291 k2| UE F5HAL.

(T, & HE u; = (ay, a5 a3), uy = (by, by b5)2

%EEIE LH&!% Uy = U= Eaibi OIEI'.) [2019]

i=1
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31. Vel W7t natd MHEl Z7to|2} 5tAt,
MY A L: VWO th5te] ker L= {0}0|H
L2 SEAM (isomorphism)dS HO|A|L,
[2002]
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ik 1h

. AL RS2l WEIZZ R2l MZ CIZ2 4

U1y Vg, Vg, Uy, 1)5; ACI;I JEIE HJ!E1—3—?_|‘

V= (v, vg; v3, Vg v5)

o Cisto] 22 ATEZ <BIIHQ| 2USIE st
0|92 MUSIAIR. [2012]

<HE70>

ol Sl RpeiS n0| ZAYBHCL,
1Sk

-, HIE{27F Vel R"0| S&(isomorphic)

L Zu?:n {Ula Vg U3y Uyy ’05}7|' V-Q-I 7|Z-|

(basis)Q! HE vy, vy, vs, vy, v5 2t

Z2f5tct,
c, dim V= 2?.' HJ!E1 U1y Ugy Vg Uy, Uy 7|'
Z25tct,
- H9o|/4e| -
T shiAHA 22 230l 4248 http://mathhm.com)




5 M¥dis JlE2H = IRgt, n{4lE
- Z0| -
33. AHIE{ZZE R® Of|M2| HIE{ o0 CHEIO| MEARAH
T()=axp+(@-a)a @ER?)
7t Molg|UCt. HIE] oo 7|7} V2 W TO
IF2E H6t, 7o n/a|s AAEAUS HO|
M2, & uxo@t u-ve 2442 HE v 2|H
(cross product)2} WZ(inner product)® LIE}
LHCE, [1997]
- do|/He| -
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34, A4 R 99| WE{ZZE RP0of Chsto] MEAMY
7:R*5>R3*2
T(z, y, z)= (x+y— 22, y, £ — 22)
2 HOo|5tAL, 79| A(image) im (7)Qt 72| 3H
(kernel) ker(7)ofl Cidto] 22 22 <EI|)
oM U= iz 22 Z2? [2013]
<H70>
im (7)2| 2942 10|C},
L, HE (1,0,0)9 ker(T) $29|
21 A (orthogonal projection)2

ol
=

J

2@ 0, DoIct,
HJ|E1 (-71" Y, 2 )OI ker(T) '?’lig'l

x
2 nPAdS A[yji LiEtd i, ¥

A2| 117 X|(eigenvalue, characteristic
value)E 25 Gt 242 10|C},

® " @ v ® c
@ L, c ® 1, L, c
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35, C}2 si&o| D] x|(eigen value)t {27t

(eigen-space)2 F5HA|L. [2004]

|

11-1
02 0
00 2

- deo|/¥e -

Aol M2438H(http://mathhm.com)

e
rek




a5 Y 21E2H o Az, DRUE

36. 3x38AH 4=

1
O}OH CHSHO, 4™° 9 ARk
3

oSO =
onN O

(eigen values)?t 1{HlE{(eigenvector)E 2%
TSHAIL. [2000]

- deo|/¥e -

T shiAHA 22 Aol M2438H(http://mathhm.com)




a5 Y 21E2H o gk DRUE

-120
37. &% AZ[ 4 0]01I CHet 2712 Z219lE T
03
o
o

StA|L. [2010]
<H71>
(1) A9 gcCtstrl(characteristic
polynomial)& z®— 6% — 9z + 540|C},
(2) A% 2= 1Rt (eigenvalue,
characteristic value)&2| g2 360]|Ct.
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38. £ M A, BI} SAKsimilar)diZo|n
A°| 1gx|(eigen value)Zt 1,2,30|E HH Bo|
AG2E=? [1994]
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39. Zt d=0| dQ 4x4 WA A9 MU
(eigenvalue)o| 1, —1, 2, 4 wff, <E7[>2| 2Ig

= TYsta oS 2YstAlI2. [2009]

<H70>
n, A9| #AA(determinant)2 —80|C},
L. A2l Z%|(trace)= 60|Ct,
c. A& Y& (symmetric matrix)0|C},
2. A°| A|l(rank)= 40|Ct,
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40. P 1AP7} CyZisi0| £l 2 Mo MR

£ ugstol, w2 4= (220 )s o

—610
[1999]
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i e My OS2 = IRgt, D|YEH
- %ol -
a1 w2 a=(_) 3ol ostol o 3 Pap
ot Chzt WUO| HIEE S WH PE AR
[2009 Zo|m7
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SHad — cost — Sillo) CHZFSl7 =5t 1
42 o2 A Sil’le COSG 7" Hﬂ-9-|‘7|‘3.=a EOI_I_,
StLt 15t

|

Al2. [2007]
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3 2 2
43. ¥Q A= (0 3 1|0 CH3l A=PDP 'S
0—-20
d 00
D=5t WP D=0 d, 0 |2} 7}HHHE PE
0 0 dg
E0| A} 8| ML,
£t A Aol 23 3HO| MES oA,
(S, d, < d, < d,0|2 ne AHZ0IC}) [2021]
- Ho|/HMza| -
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44, tige 424 R
o ot golck

2lo| MAtZts™E(square matrix)
<E7|>2| ZI9E mHstn

O|fE HYSA2. [2011]
<&70>
-, AP 2 2875 (diagonalizable)
SiCt.
L, lHE 49 Mz|HAO| CHzEPts S
A& tZeb7Hssict
- Ho|/de]| -
T shiAHA 22 bl
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45, M3 R 9|9 HEIZZH R0 Cisto] MAust
L:R3>R3g
L(a:l, Tq, ac3)= (acl —2x9t T3, Ty — Tq, — Ty +a:3)
o2 Hol5tn, R%2l &M 7|*{(ordered basis)
%=

a={(1,1,1),(0,1,1), (1,0, 1)}

o2} stat. &M 7|1 oof chet Lo| WA [L],E
£0| 2} &M 2A, £5 [L], 7} CHYSL
S9I2| THHSID 1 0|RE MA|L. [2023]
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46, ZBEZZ RPO|IM fH3t A (1, 2,3)8 ALt
Mg 3|H&xo2 5l0] 180° 3|M O|S3t= HEl

g T2t 312k W (z, y, 2)0fl ChSIO]

8

T(x,y, z)= Ay
V4

7 Sl WY A9 SHCRA(DRCHEA,

characteristic polynomial)2 T35tA|L2. [2015]
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7. 22 A5A R 22| HArzZ&E(square matrix)
of CHgt MTo|Ct. <E7[>e| ZIfIE mHstn

<&

T: ]R3—>]R3,
T(ac, Y, z2) = (z, zt+y, y+z)
| R3e| EZJ|*{(standard basis)oi| CHEt

g2 tizstsbssit.

|10

ooll
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48.

a5 Y 21E2H o Az, DRUE
- %ol -

32t HALZEHY A= (a,)7t

1] [4 -1 2 1] [-2
A|1|=14], A| o|=| of, A4|1|=]|-2
2] |8 1 -2 0 0

2 Ok=SF off, 4°| IRZf(eigenvalue)® BEF

MAL, ESE a;+a,+e 2 US 20| 2pEDL

Sh| #A|R. [2022]
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49. 423 R 9o HEIZZ R® 2| 7|H(basis)
{v1> vy, v3 1Ol THSEO] Al HIE]
vyt vy, v+ U3, Uyt Ug
0] LAETUS 2O|A=.

A0l 3x3 WE 47t

R
o
rin
ox
Mo
[e]

= HEAZ I, 42| HEA(determinant)
det(4)e] Z2 20|
(T, 7= 3x3 C@HEo|Ct.) [2018]
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Oh #8 4-3/= @S 27| g=of
(Lh ¥ 40| SHYHN@QUHA,

characteristic equation)2 3|2 oS 71|
2 |al= /2 0O|CH

(ch 34 Bo| z|ALCFsH(minimal polynomial)
9| 2= BO| SHCHEA(RRLIEA,

characteristic polynomial)2| 2=EC} LT},

A Ao RE NRYk(eigenvalue)nt CHziet
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