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TaYs 21
T3Y3 231
TyYyg2q1

Lﬂ ;g (xhylﬂzl)a (xQﬂy27z2)a (x3’y3723)7 ($47y4724)7]' %

o]t

A,or® DA Al ol datel ol lAl Aol

3 40 --0 3 40 -
-13 -13
det(4,,)=(1)(=1)"""" o .4 |F3=1)" 0
P30 :
0--0—14 0 - 0—1
3400
-13
=4(=1)" o e 4 +3a, , (n—1)ES AN
.3 4
0 --0—-13

= 3a, +4a, _,
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H3 orsl

o
Kl

CAAR AREE ek ve3 Zvh o =1,a, = 30|22
an,+1_3an_4an71 =0

= a zcl(_1)7L+C24n

n

n=1,1=—r¢, +4c,
n=2,3=c; +16¢c,

= C :—lc :l
1 5a 2 5

1 1

a”L 5( ) 5

12. 44D, o nHA Pl thate] oA} HulstA

14 0--0 14 0--0
) o i1l .
_D”+1 :(’i)(—l)n+n—l 0 " +1(_1)71+71 0" " 0
: 1 O . Z
00 i i 00 41
1 72 0---0
i1
(_Z)(i)(_l)l*1+nfl 0 - 7 +D,, (n—1)g8< A4
: 1 4
0--0 12 1
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Chapter 05 &S ZEX|

{Section 5.1)

1~4.
YA
C 3 a X
2
-2 0, 2 3 T
d _3
5~8.
z
A
g€ h
e
0 >y
f

9. PQ=(—1-3,2—4)=(—4, —2)
10. PQ=(-2-3, —2-2,1—(—1))= (=5, —4, 2)

11. Q(2, 3)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

2u—3v

3
(27 27_ 1)_ 3(47_ 271>_ (07_ 274)
18,—12)

2u+ 3v=x—wo| 2=

20t 3vtw
2(2,2,—1)+3(4,—2,1)+ (0,— 2,4)
(16,—4,5)

== (1-1) =

( 1 11 )
V37 V/3T /3
(1) a=(=2,1)=(=2,0)+(0,1) =— 2e;+ e,

(2) b=(v2,2)=(v/2,0)+(0,2) = V2 e;+ 2e,

3 = (5.1, 1) = (50,00 +(0,1,0)+ (0,0~ 1) = Ter+ e eg
(4) d= (1a17_]—):(17070)+(0a170)+(070a_1):el+e2_e3

1PQ I =Va—2)+0b—y)+(c—2)?
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(D utv= (u17 Ug)"’(vp 02): (U1+U17 U2+”2)
= (vl + uy, v2+u2)
= (vl, v2)+ (ul, uz)
=vtu

(2) ut (V+ W) Uy, Uz) ((UU Uz)+ (wl, wz))
uys uy) + (v Fwy, vy +wy)
(v1+w1), u2+(vz+w2))
(U1+v1)+w17(u2+02)+w2)
u; + vy, u2+v2)+(w1, wz)

utv)+w

(
=(
(uy
(
(
(

(8) uto (ulv U2)+(0,0)

(Up Ug)

( 70)+(U1a Uz)
0+

u

(4) u—u-—= (up Uz)_ (ulv Ug)
= (ul, u2)+(—1 (ul, u2)
=ut+(—u)=0

B 1u= 1(uy, uy) = (uy, uy) =u

(6) (ck)u= (ck)(uy, uy)
ck)uy, (ck)uy)
(kuy ), c(kuy))

Uy, kuQ)
u)

(R TI
SR

—~ o~

k
k

A} 27} 2

—

ck)u= k(cu)

(7) (c+ K= (c+k)(uy, uy)

(c+ k:)ul, (c+ k)uQ)
cuy + kuy,cus + k)

cuy, cu2) (kul, ku2)

cu+ ku

(
(
(c
(

) clutv)=clu; +vy, uy+v,y)

= (c (ul-l-vl) (u2+v2))
(cuy + cvy, cuy + cvy)
(cul, cu2)+ (cvl, cvg)
=cutcv
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H2 Srelorzroial

b= P& Hanbit Academy, inc

{Section 5.2)

10.

11.

12.

13.

14.

cost = 2z
v 14

—23 —23

0= =
cos V29 v41 v/ 1189

u-u= lull?=22+0>+12=5

urv=v-u=2-1+0-1+1-:(—2)=0

Bu)-v=u-GBv)=3u-v)=3-0=0

3w-v)=3-0=0

5=

Aol 0ol Awatch wabr] x, 7 FAA ME = xg, x,003, x, 9 FAQ WE =
2=z o] ul

X, X3 T2 YWEHE x;, x4 T2 AHE xolth 53] dHHS x, v EE 9
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15.

16.

17.

18.

19.

20.

21.

22.

23.

H2 Breiorzroial
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—4

2 0
coso¢ — —————, COS :4:(), CoOSY— ——  ——
I V20 I P Vo INGTN]
cosa = ——L Cosg:;l cosy= — L
V30 T30 O B
o= 2 B= —4 . 0 .
cos — ——F——, COSp— ——F——, CcoOSY— ——F——
1 /20 | 1 v/20 | T V200

2 —4 3
cosd—= ——F——, COSPp—=—F——, COSY— ———F——
I v/29 | =V T V291

Aﬂ ﬁ P(37172)5 Q(75071)7 R(2a37_4) % 21—7]— /\]Z}'%‘ji}- :’é_%(:ql—q—i —8}% Hlei}_‘:‘

.
PQ=(4, —1, —1), PR=(—1,2, —6)o]a1, F #Ee M%ﬁ PR=0°]t}.
webd] T owE = o) :Lamf; A A mAPo R h= Aye

((ul, Uy, u5 + (vl, Vs, vd)) . (w17 Wy, wd)
= (u 1 vy, uy vy, us-l-vs) . (w17 W, w3)
(ul + vl)wl + (u2 + vz)wz + (u3 + ’Ug)wg
(ulw1 + uyw,y + u3w3) + (1}1w1 + vyw, + v3w3)
=u-wtv-w

27V x. vy 47 Auseg yHge z-x=0, z-y=00°|t}. A

z - (ax+by)=alz - x)+b(z - y)
=a-0+b-0=0

olmg z= WE ax+by (a,bER)S H w3}

X= (xly Lo, xs)‘ﬂ' —6‘]—‘{4. X= T 1+JU2 _]+$5 kO];ﬂ_

X - i:l‘]a ]_:EQ’ X - k= xgolui ‘T“HX] /\101 }\‘] :l'l:]'

u - v=Il ullll vllcost® = cosfoltt. oldll | u - vl=lcoshl < 10|t} wpebr] F
GHE o] YA 1R AL 2}
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H2 SrerorFroia

b= P& Hanbit Academy, inc

{Section 5.3)

ij k
30 —2
0—-1 3

1. xxy= =—2{—9j—3k

2. yxx =—xxXy=2i+9j+3k

3. yxz=—8i+3j+ko]E=E xx(yxz)=6i+9j+13k

4, xxXy=—2i—9j—3k °|E &2 (xXy)xz=—12i+j+ 5k

5. xXy=1—4j— Tk

6. xXy=—6i+6j— 6k

7. xXy=—18i— 36j+ 18k

8. xXy=—2i+6j— 2k

9. lxxyll =1 —-7i—j+3kll =59

10. llxxyl = I 13i+j—8kl = /234

1. lxxyl =10l =0

12. I xxyll = | —6i+4j+ 7k = /101

13. I PQxPR | =%|| 123+ Tk = \/629—9
14. %H PQXPRI =é|| Ai—6i+ 2K | =@

2 0 —4
3 1 =3
—1-13

Il
o0

5. |




16.

17.

18.

19.

20.

21.

22.

23.

H2 Breiorzroial
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ijk
xXy= [T1T2T3| 0], PHAL F P& WISt FE7F v EE xxXy=—yxx ©|th
Y1 Y293
1 i k
xxX(ytz)=| = Ty Z3
Y121y T2yt 23
1]k ik
= &, Ty T3|+ |7 Ty x4
Y1 Y2 Ys SEDES]

b xx< (y+z) = (xxy) + (x< z)

i i k
(x+y)xz= |21ty T2ty x5 T y3
21 ) Z3
1]k 1]k
= |T1 23|+ |Y1Y2Y3
Z1 %2 %3 %1 %2 %3

w2t (x+y) X z= (xxz)+ (yxz)

FH 2] guj= 3 ol kvl 3 FH] YPHA I Pgomw
k(xxy) = (kx) X y= xx (ky) ©] AH3c}

@ o] =¥ 02 PG A4S 00tk HahA xx0=0xx=0

T o] o dHo YPHAL 0ol R xxx=0

M
Mo

x9h y7b Bagoleid 49e A2 kol theto] x=kyolth %, xo Z 4¥E y
b Aol kg Aeln. mebd gE A o] gl ofste] x=kyd FoFTEE
xXy=0 °|t},

Mo

o] Aol oste] (xxy)xz=(x-z)y—(y-z)x°|E=

(xXy) X z+ (yxz) X x+ (zxx) X yoll A

xXy)xz=(x - z)y— (v 2)x, (yxz)xx=(y-:x)z—(z - x)y,
(zxx) Xy= (z - y)X* (x - y)z

3 WA W F o] YR

(xxy)Xz+ (yxz) xx+ (z2Xx) Xy

=x-z2)y- Gy rzxty-x)z—(z - x)y+(z -y)x—(x-y)z=0
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{Section 5.4)

X

1
xT - g 0Ly
2 Y 1 (9 -3 -6,1, —6)
. Hy” /—163 ’ 9 s Ly
z _ 1 _ _
3. T \/%(1, 2, —3,4, —5)
w _ 1 .
HWH \/ﬁ( 27 07 17 17 17 2)

5. x-y=2-34+0-(—1)+(—=1)-2+2-0=4

6. x-y=3-0+1-1+1-1+(=1)-(—2)=4

7. x+y=3-04+0-1+—-2+(—1)-14+0-3=0

1
2

1 1 1

S Y G N S .
8. x-y= 5 ( \/5)+\/§ \/5+

5
©

9. (D x-y=2-1+1-(=1)+(=2)-1+(=2) - (=1)=1°]3,
Ixll = V22 +12+ (=2 +(—2)*= V13,
Iyl = V124 (=12 +12+(—1)*= 4=20°]t},
el 1< V13 - 20182 [x -yl < [xllllyll o] 73},

@) x+y=(3,0,—1,—3)°12& [ x+yl = /32 +(—1)2+(—3)2= /19 o]t}
ks V19 < V13 +20122  (x+yll < [Ixll+lyll ] A H3to
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10. (1) x=
(2) 2=
(3) x=
(4) x=
11. (1) x=

Ty
Lo

21
29

n

T
Lo

T
Lo

Ty
Lo
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Y -xl- -yl-
Y = o = 5 o = ) Yo
s y= |0 ol Wekel o] siAel thd wEAHHE ol gt xty=| . .
yn :'Tn: :yn:
Yi Ty
_ 1Y% T
7y.’n_ ,'Z:TL
=ytx
Ly -yl 2
of atel BHe] APAL olgad (x+y)tz=||2|+ [P |7
Jjn :y’ﬂ: Z’I’L
Ty Y1 21
_ 95'2 + 9.2 2.2
ITL 7y7l, Zn
=y+(x+z)
0 (=] (0]
_ T
o= 9ol wiste] xto=|"2+ |7
0 |, | L 0]
0 2
= O + I.Q
’O' xﬂr,
=0+x=x
7$1 -le _le
— -z
of matel —x=| lolmz xt(—x)= ||+ |
-, :xn Zy,
- Ty
_ ) + 95.2
|~ Ty, Tp)
=(—x)+x=0
Y1
A y;2 of st x - y=a -y tay - g+t 0y,
y. =y @ty Tyt ty, T,
n —
=y-x



12.

13.

14.

15.

}2 SrerorFroiai

b= P& Hanbit Academy, inc

21 1ty 21
@ 2= 2| o darel (x+y) - 2= |27 %] |2

z x"L—i_yH ZTL
= (xl + yl)zl + (332 + y2)22 +---+ (mn + yn)zn
= (3312'1 txgzy +o xnzn)"‘ (y121 tyozy oo ynzn)

=x+zty-z

n

(3) k(X . Y) = k'(171y1 + 5y, +'“+xnyn)
= (k::cl)yl + (kx2)y2 T+t (k:a:n)yn = (kx) - y
X -

:xl(ky1)+$2 (ky2)+”'+xn(kyn): (k:y)
4) x - x=aj+azy+-+az2=1x1*=0
Ix - yl=1IlxII Iyl cosbl=1lxIl Ilylllcosflo]l 22 FA-FrI2= HG52

x -yl < llxllllyll ol 557 A9 BRFJEZAL lcosbl=1, F F HH x, y
Abole] 7t g=0 Hi §=qxolth mWEtM F %

B WEfolut,

1 1 1
Z||x+y||2* ZHX* yll? = Z((X+ y) - (x+y)—x—vy) - x—y)
1
:Z(x'x+2x-y+y-y—X°x+2)('y—y'y)
1
:—4 .
4( Xx-y)
:X.y
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{Section 5.5)

11.

12.

13.

14.

15.

2 5 —2
:5—3: y—lzi
4 -1 2
r—1 gy
< =—9
3 1 °
r_ Yy _z
2 -1 5

3 -7 3
a— (57 _372)
a=(—2,3,5)

20 —3y+2+6=0

y=0

r+tytz—2=0

Tr+39y+172—195=0

n= (17 _37 5)

n= (37 57 _6)

Bzx—9 _ 13y—20_ =

7 —22 1
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H2 Breiorzroial

Hanbit Academy, Inc.

95 131 185
16. (:c,y,Z)—(gg, 39" 39)

_ (142 22 31
17. (a:,y,Z)—(21,21,21)

18, p-l2-1t1- 0+(=3)-(=2)+1_ 9

22+ 1%+ (- 3) V14

19, D= (=1) - 14+(=6) - 0+3- (=2)+5| _

V(=12 +(=6)*+3

2
—r—6yt+3z=—5
NET: Y

20. A el HUF A4

% pPQ=tPRY A

P
v =T

o -
A Ae FA% A4

glel b PQ=(0,4,5)¢F PR= (6, 12, 14) A sjoF &},

t7F 2% 28 (0,4,5) =1(6,12,14)¢1 ¢ glvh. whebA
el A=A et

21. 2x—3y+52—23=0

22, 2x+y+2—3=0
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H2 Breiorzroial

Hanbit Academy, Inc.

{Section 6.1)

10.

11.

12.

13.

£C1}: [2931} ) 2[371} O]Ei H—‘IH:&'—{}"] O]—L]lﬂ—
T

2z, 9

1 11 [2] [3] [5] [5 1
2(2[+3 2}: 2|+ |2]= [4] = |2 =5H olm = WE|F7le] o} t},
3 3] 13) 3] lel I3 3
1 [1] [4] 2 1
2|+ [2]|= [7 = |4 =2H olmz WE g7l o} t},
3 131 13] e 3

-z
S
oyl
L
oo,

AAE AYA gromz REgrie] oy

F11)

A

=]
s

S AA Fonz Figite] obd

M
ok
)
n

=]
T

-
M
ok
L
sl
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14.

15.

16.

17.

18.

19.

20.

21.

H3 BreiorFroial

[ = Hanbit Academy, Inc.

3(1,1,1,1) = (3,3,3,3) & Wol =& FEFIko] ofyt},
A(x, +x,) = Ax, + Ax, = b+ b=2b Wo|EZ J-E-F7to] ot}

ax= bx :>ax—bX:0$(a—b)X:0=>a:b (x=0 °ol2=)

1 x=(2 z,), y=(y, y,)E Ly 1¥3z, —z, =0,
3y, —y, =001 xty= (2, +y, zy+y,) otk wEhA
3(z, +y1)— (2 +yy) = Bz, —25) + By, —y,) =0
ol g x+ye [ o]t

(

(331’ x2)+(y1+217 92+22)

(xl + (yl +z1)7 a:2+(y2+z2))
= (x1+y1+zl, x2+y2—|—22)

(

(

(

—~
w
N
™
_"_
(e

I

&
8

%)
~
+
—~
L
o
~—
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22.

23.

24.

(5)1){: 1(1’17 1172) = (551’ 1'2) =X

(6) (ck)x = (ck)(zy, o)
((ck)zy, (ck)x,)
(c(kxy), clkxy))
clkxy, kxy)
c(kx)

B A & (ck)x= k(cx)

() (e+k)x=(c+ k), z,)
= ((c+E)xy, (c+k)xy)
= (cxy + kxy cay + kxy)
= (cxy, cxy) + (kxy, kxy)
=cxt+kx

®) clxt+y)=clz, +y; 2y +y,)
= (C($1+y1)a c(x2+y2))
= (cx1+cy1, cx2+cy2)
= (cxl, cx2)+ (cyl, cy2)
=cx+tcy

Wy W, 7F ME &3t R"9

m e
M
ol
)
o,
I
_0|L
_‘>i

XX & W N W= cx; +6x,

X1, X E W N W= x1,%,E Wi, x,x,E W,

= Xy T ex, € Wi W,
W U, e R7S RRggle] opnt,
wha le{ y
Yy

€R2|3x—y:0} : V%:{[“T]ERZIM—

3 2 5

S7F R"e —,—E—%Z}O]Ei X1aXQES:>01X1+02XQESO]E]—‘

H3 Brs

H+ H: [Z]g W, U W,elmg R2¢| REgzko] ofut},

Ax,, Ax, € A(S) = ) Ax, + ey Axy = A(crx) + 0rx5) EA(S)
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H2 Srelorzroial

b= P& Hanbit Academy, inc

{Section 6.2)

1. (2,1,-3)=4a(1,0,0)+b(1,1,0)+¢c(0,1,—1)=a=4,b=—2,¢c=3

2. (2,1,-3)=a(—3,1,2)+b(1,0,—1)=a=1,b=5

3. _g_}l‘z—lo;é()o]g; o x}=alo|c}.
11 0

4 [-2 3-1|=3~+0022 YatsYolr}.
0—2 1

5. k=1/2,—1
6. 1(x,—x,)+1(x,+x3)—1(x,+x3)=0 0]82 Ux}EZo0]|C},
7. clxl+02(x1+x2)+c3(x1—|—x2—|—x3)20 = (cl+c2+c3)x1+(02 +c3)x2+c3x3=0

X1 Xgr X37F QAFSHEOIEZ ¢, +cy+ey3=0,¢c+c3=0,¢3 =0

" 01:CQZC3:O

8. det(T) =t tyy -~ t,, = 00| B&E Ax}&Ho|r},

9. 9={vi,vp...v,} = R" #EZHgFolet shat.

Vi = (Uuﬂ)lza "’vvln>
Vo = (U217 V29, "'vvzn)
Vm = (vm17vm27 '“”Umn)
ole} 3sfaL,
vy tevy +-tc,v, =0
vy T vyt +c,v,,, =0
C1U1g T Cogy +o ot ¢ 09 =0
& : : :
C1V1p + CoUgy, +et CnVmn — 0
olmZ m VAT ¢,y e, e T /Y WAHAOR o] FojX FaAHAALA
Holth, m>nolBR Z, WAF A7 A At Bon o FAAYYAA S
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}2 SrerorFroiai

anbit Academy, Inc

J
4

A e F 2tk B = {v,v,,.v, ) & AAESOIh

10. a,(Ax,)+a,(Ax,)++a,(Ax,)=0% @ a =ay==a
o] t}.
0 =ay(Ax,)+ay(Ax,)+-+a, (4x,)

= Ala;x,) + Alayx,) +--+ Ala,x,)

= A (alxl + GQXQ + + aan)

#yH A7 7pdgHolm g o] 47 'S HEhd
A 0 = A*lA(a,lxl + ayx, -|-...+anxn) = a;x; + ayxy + -+ a,x,
=0 =a;x, +arx, + -+ a,x,

298 {x1:X9....x, ) ©] R"OA dAEFo|BnR ) =q, =-=a, =0°] =]
(A%, A%y, ... Ax,} = DX= o},

11. @ x, =002t 5tH Aojo] ~Ze} ¢ (= 0)o] st

¢,0+0xy +--+0x, = 00122 5= {0, x,, ..., x,}= LAES&olC}
12. S9] BEAF 'S 5 ={xp X»» ... X,}» 2= h = k)2 st §'0] LRE S0t &)

o, =001 <i<h)o st c;x,+coxy ++ex, =0
S UEESICh OebA e x,+ eoxy +oF ex, 0%, 4 T 0X), 40+ +0x, =0 0|28 S=
GAFE 4ot E3t o] PAQ = Fojlug VF dREYe|ng 5%

=
ARFSYolct.

{Section 6.3 H&EZ2H|)

3 4 5

1 9 1 2|=—5=00]02 Axt=o|1 7]Ao|c}
—4—-2-3
3 8 2

2. 4 7T—1|=00]B2 AAFLHoth A7} opd.
—5—2 8

3. 717t ©7] YeiME Aolw WEZ} A A7t Westee sk A7t D & Qo
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11 1
10—-1
01 1

=1=00/0g S AdxlEUojog g 7|x o|c}.

1 20
—2—-12
-1 31

[E
u

S 71X ol

=—7+00]82 St UxIEYo

S7t ARFH0|9 2 JATL D 4 Yk

St 4o MEE K2R dRESolt 24 7147} obd.

(1,2,3)=(1,0,0)+ (0,2,0) + (0,0,3)

(z,y,2)=(s,t, —s—t)=s(1,0,—1)+¢(0,1,—1)o]2& 7]~ {(1,0,—1),¢(0,1,—1)}0°]
3 dim W= 20]t}.

(qf'ay,z):(237t75):5(23071)+t(07170)012§‘ 7]K1% {(2,071)’t(0’1’0)}01_]_l_ dim W=2
olct.

(z,y,2) = (t,2t,3t) =t(1,2,3)0] 22 7|A+= {(1,2,3)}0]L dim W= 10]c},
(x,y,2) = (t,—2t,4t) =t(1,— 2,4)°] 22 7| A= {(1,—2,4)}°]2L dim W=1°]t}.

a’01
0a0
121

=0 od—a=ala—1)(a+1) #0 a=—1,0,1%0 EE AFZHS Ad3H o).

£ oWE (1,0,1,003 (0,1,-1,00% LAFEo|nz FEASME (1,0,0,0), (0,0,0,1)
Z7lahd RYel 7147} €.

(Ax,, Axy ... Ax,}7} QAFEAYS wolw R"9| 7]Aolc}.
oy (Ax,) +ay(Axy) +++a,(Ax,) =0 T a =gy =-=a, =092 ®olg A=
olct.

0 =ay(Ax,)+ay(Ax,)+-+a, (4x,)
= A(alxl)+ A (GQX2)+"'+ A (anxn)

=4 (alx1 +a,x,+--+ anx”)

B A7 AR Peln Fuio] 412 Fahul



15.

16.

H3 BreiorFroial

Hanbit Academy, Inc.

Alo=A4""4 (alxl tayx, to--t anxn) =X, tapx, + -t ax,
=0 =a;x; tayxy -+ a,x,

89 {x,x95..5%,} ©] R"IA A5 BR ) =q,==aqa, =0°] o]
{AXpAXQa...yAXn} = OE]i}%%O] ]jf-
R'e] W& REEzhe @4 v Etene 24k /A 2t
{V17V1+V27V1+V2 +V3} 7}’ (‘)EJ_}‘%%O]UJ ]RS‘(H 7]Xﬂ0]1:]—.
aV1+ b(V1+ V2) + C(V1+ V2+ V3) =0
= (a+b+c)vt (b+c)vytevs=0, {v,vyv3}

7} 71A 0B E a+b+e=0,b+c=0,¢=0, a=b=c=00E=%

{V17V1 +V27V1 +V2 +V3} 7]’ ?ﬂji}%%o]q
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{Section 6.4)

10.

11.

12.

13.

Beztel 718+ {(1,0), (0,1)}o]22 AL 20|t}

3427te] 71X %= {(1,0,0), (0,1,0), (0,0,1)}o]2& XFL& 3o},

s327to] 71x = {(1,0,0,2), (0,1,0,20), (0,0,1,6)}o] B & x}Q¥L 3o]r}.

B339 71+ {(1,0,0,0), (0,1,0,0), (0,0,1,0), (0,0,0,1) }o] =2 X2 4o]c}.
y7te) 714+ {(1,0,0,1,2), (0,1,0,— 1,— 1), (0,0,1,— 1,— 2)}o] B2 x}¥-& 3o|c}.

g5-7t9] 7]1A+= {(1,0,0,0,0), (0,1,0,0,0), (0,0,1,0,— 1), (0,0,0,1,0) o] .2 R}H-2 4o]|c},
1 1

)i

o] o

s§57ro] 71/ {(1,0,1), (0,1,2), (0,0,1)}, E&3te] 7]A {

B3] 714 {(1,0,1), (0,0,1)}, B33t 714 {

i )

B3t 714 {(1,3,2,0), (0,1,1,0), (0,0,0,1)}, H-F3te] 7]A

SO O
SO =W
O~ OO

(21, 29,5, 1) = (= 3t + 2y, t, — 2ty, t1,ty) =, (— 3,1,1,0) + £, (2,— 2,0,1)0] B2 3[57+2]
7]K1% (_ 3717170)7 (27_ 23071)01—]_1—— i}%% Zo]q

rank(4)=30]82 s57te] 7|x+ ¢o]i nullity(4)e 00]ct.
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14.

15.

16.

17.

18.

19.

20.

21.

H3 BreiorFroial

Hanbit Academy, Inc.

rank(4) = 30|22 3157t9] 7|A= $0]1 nullity(4)e 0o]ch.

-3][5
rank(4) = 20122 #h32r) 1A% {| 2 || Y polm nullity(4) e 2o]c.
1)l ]
—2] [—1]
1 1
rank(4) =302 sig1te] 71A= 1| 2 |, 1| (ol nullity(4)2 2°].
0 1
1] 1o ]
k=4
1 31-4
A=|—1-31 0 |+ rank(4)=20°]t},
2 6 2-8
(13 14| L 12| [27 -9 54
AAT=|-1-310 1 1 2|7 —9 11 —18|% rank (44 %) =20]t}.
2 6 2-8]) 7, | ¢ [54-18108
5 ose |1 3174 | 1s 51 12 —o0
Afa= |0 70 D=1 0 (=] 0 1) & Do) rank(474) =201t
2 6 2-8
—4 0 =38 © [—20—-60—20 80
r=2,y=1
(101
(1) A=[010|9 Al 201 E|SAIp= 1ot}
101
(1010
0101 o pan L
(2) A=1],10% et 2012 EHaabp 20]0
0101
(3) A%t 2011 Estatat n— 20|},
S={xp Xpr oo X} Ax=09] ALY BEATO|H RE i=1,2, - ko Th3}o]
AXiZO% gHEShet

<S>: {Clxl +CQX2 +'“+ck'xk|cie IR }O]EE
A(erx) + ex +F %)= ¢ ARy + A%y +oF ¢ Ax, = ¢,04 ¢,04++ ¢,0= 00] T}
(= {ax +ex o texloER A RE WEE Ax=09] solct
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24.

}2 SrerorFroiai

b= P& Hanbit Academy, inc

(1)=(2) : rank-nullity’d2]oll 9J5to] rank(4)+nullity(4) =n0lB2 nullity(4)=0°]
=3

(2)=(6) nullity(4)=00]H rank-nullityx2]o] ©]st] rank(4)=no|c}. Ja]jH 3§
A9 RREF+= I0]8& Ax [ 3} sisx|o|ct,

(6)=(7) A% 1,7} sYFX|o|o2 C}3g TrEshe 7|23 B, F), -, 57t EX5tH

Ek °tt E2E1A - ‘Z’;L'

LER]
det(E, -+ ELE\A) = det(E,) -+ det(F,)det(4) = det(Z,)7#0.
. det(4)#0
A= telolcy
(7)=(8) : A= F3§ZHo] AL A4~ |A|ad]A olm g [4[#£0 o|t}.
(8)=(7) : 1AIF0 0L A™'=—adjA 0182 At o] TA

\A\
(7)=(5) : 3E A7} 71edo]H A9 d3i”d A~ '7} QU5 EAfstoz
A ' 4Ax)=A b =x=4""

olth. &, AHUAYEA] Ax=b7} FLdT AEx=4""p Zh
(5)=(4 -
(4)=(3
det(4) = 00]B=& [&g2] 6-
(3)=(1) = A9 & 3Y(F)
det(4) = 0o|ct. T12]H 33

)
) =
(@) HEj= R"oA QRFSo]ck,

%
bsdolw [He] 6-2]0] ofstof

il IS
=
A2 49] P271o] AFYL nolB & rank(d)=n
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H3 Bredorzroia

{Section 6.5)

L (3-2)=a(1,0)+5(0,1)= [x], = [_3]

2
-1
2. (—1,3,2)=a(1,0,0)+16(0,1,0) +¢(0,0,1) = [x] ;= 3}
2
3. (-23)=a-1,D+b0,-2)= [x]s=|_Y]
9
2
4, (27_173):a(17_2a1)+b(_17071)+C(05150) = [X}SZ 3
7
2

5. (2,4)=a(l,—1)+b(1,1)= [x]s= [_:ﬂ

6. (2,—3,—1)=a(1,—1,0)+b(1,1,1)+¢(1,1,—2) = [x]g

o= o oot

1
11 11 V2
2
2 21 2 1 2 12 2 0
8‘”“”Z“?‘??”“?E*?”dgaE”ﬁkbzkﬂ
9. (5,—3)=a(2,1)+b(3,—4):«[X]T:[}]’ EL [x] = %—Z}il[f?&]:[ﬂ
_3 _3
(3,=5)=a(2,1)+b(3,—4)= [x],= E £ [x],= %_iﬂ [?g]l 11?%
11 11

10. P=[lps=18""[7]= [éﬂilﬁ—i]: [21—2]
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11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

H3 Bredorzroia

—_

)= =[] 5= [)

(3,—5):a(1,0)+b(0a1):>[y]T:[ 3]’ = [X}T:[ég]il[—%]:[—%]

(5,—3)=a(1,0)+56(0,1)= [x] ;=

IR

(1,5) = a(1,1)+b(2,3) = [yl , = _47] E= Ixlr= }:ﬂil[}s}:{ 1]
P=zs= 197 m= 0] 1= [
(5,4):a(0,1)+b(1,2)@[x]s:[;ﬁ} e [X]S_[(l);] 1[2] [_56]

(1,5)=a(0,1)+b(1,2)ﬁ[y]S:[rﬂ’ o [X]S:[(l);] l[é]:[?]

Q= [Ng,=71""[5]= Hé]_l[%]: [_1 _1]

Py = (8] SI= 18] S8 S1= P o ps o= [0 2] BY= 2

s=1{(1,1,0), (1,0,2), (0,2,1)}

S={vVarnv, }7F n AL WEHEE R 7] A2} sk R7e] WH x, &

a1
n
- — a; .
%, = Yav, (@;€R) 2 FAsA 9= [x] = || (i=12-.n)
i=1 :
Qi
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21.

H2 Breiorzroial

Hanbit Academy, Inc.

n-=n n
ca;+ - tcua,, ay a1
N =c¢| i | ++e,| ¢
nnl g A1y S nnlg

[[‘]"34'}\1 [Clxl +02X2 +'”+cnxn]5 = . . .
cay, t---+cua

=G [X1]5+ Co [X2]5+"‘+ Cp [Xn]s

XxX=y & x=y=ax, t-tax, & [xlg=lylg=
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{Section 6.6)

10.

11.

x-y=1x(—2)+(—3)x2+4x2=00]22 F WEE Zuo|t}

cy=1X0+1x1+2x(=2)+(—1)x1=—4=00]B& F #WEE Hur} olr}

i

cy=1x4+(—2)x24+3x(—1)+4x1=1= 0022 F ¥WEE= 27} oft},

i

x+y=0°]2% F e Huo|t)

(=2,1)« (,b) =0 = b=2a |22 FH<I FHNE = —=(1,2),

X; X =1x(=1)+(=1)x(=1)+0x2+2x0=0,
X * X3 =1X1+(=1)xX1+0x14+2x0=0,

Xy X3 =(—1)X1+(—=1)xX1+2x14+0x0=0
ojm g Foixl Al JHe] WE I} M2 ot

Xy = (_ t7t707t) = t(_ 1313071)011:]'-

10904 T3 WEE 2 FAolnw 2t WEe] A% kel Fu A5 e s}

Hoh

1 —1 1 —1

1 |-1 1 -1 1 1 1 1

Y1 6 0 Y2 \/g PRE \/g 1| Ya= \/5 1
2 0 0 0
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_2 —3

V13 13
13 N 3 , \oh 9

V13 13

» B(

—_

14. Gram-Schmidt G2 WA AHOZHE y .y,y, © 242t b33 2o}

1
Xl_ \/?
Y1 g, 7
0

1
Zy = X9 T Proj pXg = Xy — (x5 * 1)y = { 1 }

-1
2} A
1
V3
_ oz | 1
Y2 gl V3
1
V3 |
Z3= X3 — Proj W2X3:X3*(X3 Y1)Y1*(X3'y2)y2
1 L] g
—= V3 6
RN Y I T B U
) 5 |-—=| V3| V3 6
2 R
0 _ \/§ 3
e
6
_ % _ |6
Y37 gl 6
V6
| 3 |
2} A
RIESIrG
V3 6
| N e N R S
_77 V3 | 6
N R Y}
v3ll 3 |

15. Gram-Schmidt A ustA} G o2 XY vy y,y, © 27 o3 2o

_64_

=1
x

rZraial

Hanbit Academy, Inc.



Hz sreiorzroial

b= P& Hanbit Academy, inc

.
V3
x| 1
NN V3B
1
RVER
/6 ]
3
2y =X~ Proj pXo = Xo — (X Vi) = @
V6
.l 6 ]
2} A]
_ V6 |
3
_ 2 _| V6
2T | T
V6
.l 6 |
Z3 = X3 Droj I,V2X3 = X3 (X3 vV )YI (XS Vo )y2
[ 1] R .
0 V3 3 .
1 V3 V3 6 6 )
L Ve | | 3
RVEN 6
0
z V2
.-
EE PN é
CH
-2} A]
(L] VE]
V3 3
2
N e ||
=\l e | A
L 6 g
3 | 6

—

Gram-Schmidt AF 2 w3 FHo2RY vy, = 27 &3 2o}
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_ 1
2
.S
A ™Y
V2
0
—1/2
2y = X T Proj jpXs =Xy~ (x5 + i)y =|—1/2
1
w2} A
__1
V6
% |1
Y27 gyl NG
2
6
17. x=(x - wy)uy+ (x - wp)uy + -+ (x * u,)u,,
y=\y- U1)111+ (y . UQ)UQ ++(y . u’n,)uni E%g _/': 212—?‘;
X-y= {(x . u1>u1+(x . UQ)UQ +--.+(x . un)un} . {(y . U1)u1+( .

n

B ':1(X “u)(u; - y)

- 66 -
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H2 Breiorzroial

{Section 6.7)

—_—
SO NO O

—
_100

N OO

~ 1ﬁ
|
2
[aN] —
_

| =[N | e
—| e

—| e

— | —| e

— _I%mn/;ﬁo

372ﬁ;2 o o
™ =

o O

g

o —

A
f

- 271%1%
Zigfelgfelg]e

100
110
111
111

100
110
111
111

l,zg=1,23=1

:,[/.1:



H3 BreiorFroial

[ = Hanbit Academy, Inc.
1 1 1
2 2 2
1 1 1
1%8 5 9 o 245 245] |11 1
7. A=|155717 1 1/]023 =Rx=Qb=1023||z,|= |1
—— = —=|1002 002] |z —4
133 2 2 2 3
1 1 _ 1
2 2 2 |

vy =1/2,2,="5/2, 23 =—2
8. Ax=b& QRx=0b ©°|PZ A= QR=Q'A=R

9. A=QR °1BZE 0+ detd =detQdetR= (£ 1)(ryryy == 7,,,) 1T
sy = 0(=1,2, -+, n)

10. A=Q °o|BZ A= QI,
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lorzraial

H3 ersy

{Section 7.1)

gad
;o
X

T
oase
)A

L=z, =y, — 2)=(lzl, 0) = — L(z,y,2)

|

11 0
03—2
10—1

|
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

1 1-1
—210

005
L(2,3,4) = (21,—11)
L(1,2,3) = (14,—5)
L(1,-2,3)=(2,15)

L(1,1,—1)=(3,—12)

L(I,y,z) = (2x+3y+ 2z, —4dx—Hy =

1 0
L(3x;— 2x,+ 4x3) :3l—1}—2 3|+4
2 2

(1) tr(4+B)= tr(4)+ tr(B)

tr(A+ B) = (ay; + by; )+ (agy + byy) ++--+ (a,,, +b,,)

3z)

-3
1 =
2

H3 B

- (an +CL22 +a33 +--F Ann )+ (bll +b22 +b33 +"'+bnn )

= tr(4) + tr(B)
(2) tr (k(A+ B)) =ktr(A4)+ ktr(B)

tr(k(A+ B)) = k(ay, +byy) + k(agy +byy) +--+ k(a

=kay, + a9y + a3 ++a,, )+ k(b +byy + by +--+0,, )

=ktr(4) +ktr(B)

L(0) = (a,b) = (0,0)

===

OOI
—_

O = OO

—132
2 04
1 36

_70_
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{Section 7.2)

[0 —1
1. —1 0
9 [cos (2tan™'a) sin (2tan 'a)
lsin (2tan"'a)  —cos (2tan” 'a)
-1 0
. [
[10
4. ,00]
(00
5. _01]
1
5 2 V2
1
L V2 2

7. AABCO Ylo]=6

9. 24

12 x| x+2y} .
10. 4= [36} [y}_ {333+6y OJEE 3(r+2y) =3z +6y

11 JAvge =80 4715 WA dormg Yozt WalA etk

rlo
!
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12.

16.

17.

52—3y+1=0
yv-% T2H, y-5 &4, y-

4 ’ 4
3 3
4 4
V3 3
4 4
(\/§+1 \/5—1)
2 ’ 2
tan = mO| 2 Z cosh = =, sinf = n -
1+m 1+m
A= R=NES
[cos26 sin26 cos’0—sin’0 2sinfcosb

[sin 20 — cos 29] B [

P:_ cos’0 sin@cos@]:

|sinfcosf sin20

2sinfcosf — cos® O+ sinf

1 m

1+m? 1+m?
2

m m

1+m? 1+m?

_72_
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2 92m

1—m
1+m? 1+m?

2m

mr—1
1+m? 14 m?
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{Section 7.3)

10.

11.

12.

13.

14.

15.

16.

17.

ol e

kerL = {(z,y)lz =0}

ImL = {(z,0\2€ R}

b

kerL = {(z,y)ly=0}

ImL = {(O,y)|y€ R}

o1 5.

o

o

o1 &

kerZ = {t(—2,1)[t E R}

_73_
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

H2 Breiorzroial

Hanbit Academy, Inc.

ImL = {t(1,2)|t € R}

A}

rank(L) =3
rank(L) =2
nullity(L) =0

AP L R" > R"0] Lix)=Ax ¥ W], £o] @AY B xS 259

do] AF nolm & sheolth LB B R det(4) = 0 ©]th

Lx)=Ax & W, ImL < 4 9] G S e dxpddolnr Ay itolt,

L(1,1,1)=3(1,0,3)°] 22 b= (1,0,3)L GF7tol] St}

(1,1)2  mLol E°] JYA &t}
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H2 Breiorzroial

Hanbit Academy, Inc.

{Section 74 )
1. Ay

2. Huyd

4. ITx)l= V38 ,IIT(y)= 19
11 1]
V3 V2 Ve
1 1 1
1 2
vz Y 6
(V3 1
2 2 |
6. det 1 V3 =1
2 2
2 1
7 =0,b= ,C= —F—
a \/E C \/g

8. 24 +20° =1

1
9. 5
10. x- y=4{llx+yll-llx—vyll}o]22 x. y=0°]t}
__ T
1. Ry, 6=

_T
12. Ry, 0=
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13.

14.

15.

16.

71—
HO,QZ*
5 8

[ cos sin 6]
—sinf cosf

cosf  sinf
sinf — cos®

A7t AnYLo| B e WE

k)

h 8y

4= S Rea R= = RPN
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H3 BreiorFroial

[ = Hanbit Academy, Inc.

{Section 7.5)

[—8 —3 1
1. AB=|-5—-15—28
| 44 — 11 45
(5 —121
2. BA=|10—-8 4}
145 3 25

3. T(L(z, y)) = Bz +3y,62—2y), L(T(z, y))= 5z +4y,x—4y)

[01][0—1
- [Tol[1'

[10][30
5 _00] [03}

S RN
4 6 41]1018]10 1
B

12 9] [21](01

8. RIA zFe] WH) APws

9. RN yIol B3 w3
10. RZIA k=1/3 FoFel Agust

11. RZ9A k=2 E¢e A3Ash

w; =—x; +2x
19. { 1 1 2
Wy = X1 — Ty
'LUl - 1’1 - 2.%2 +4x3
13. Jwy =—1z; + 2z — 325
w3 =—x, T 3x, — dxy
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14.

15.

16.

17.

H3 BreiorFroial

| - Hanbit Academy, Inc

Lo T=T¢°L
1 -1
A_[1 2}
T T,
Ty ) =70 T3y 10 = 1L ) gpx =y

r =X u axr au u
o+ ut (azy +by,)+ ( 1+b2)to

e et L) {(cxo +dy,) + (cuy + duy )t

[R=NES
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{Section 7.6 )

_ 3 _ 56]
1—2 11 11
]- [L]S [071], [L]T 2 3
1111
_ 4 49
-1 11 11
2. lzls [(1)—2] lLlr=| 4 18
11 11
_[32 10
3. 1= (33 =[5
(5 2 44]
1 =22 we= ot
(0—1 1 (1 —10
5. [Llg=10 2 —=2|, [L];,=]0 1 —1
0—1 1 —10 1
3 3
- 0 -
0 1 —1 12 f
6. [Llg=|1 —2 3|, [Ll,= 3 13
-2 0 —2
1 5, 1
2 2

7. P lApP=pB

8. P 'AP=Q 'BQ 9 P,Q7} AR @St}

9. el Fo] FF kol thste] A' = BY =(P 'AP) =P AT Po|RRE G
P o)t

10. BT =(P 'AP)"=PTAT(PD) '=@Q '47Q

11. P 'Ap=pBolB& B l=(p 4Py =P 4 'po|t} agu=z 4 !9 B 1=
e E o,
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12.

13.

14.

15.

H2 Breiorzroial
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7}l A, Bol|l tlste] ABS BA+= w&ddolt),

A9t B7F A"=0,B"=09] HgdolgtH 4 9 B+ HedHo|h

= @

~

d@Wgo] L:R" - R™olaL §={x, -, x,}, T={y; -y, }7F 44 R"3}
"o AAe W, W [y1yy- v, | L) [L(xy) | | Lx,)] & [f,14]9 2&

R
FEol RREFZ W3tato] 4=[L]g, & €7 73t 294 de] RREF&
+ot.

O

[}
=

do
ol

() B=r 'Arzt 39 P 7y @de|ng AFE WaA 7|4 ek 2B
A7t 2

(2) A7t Z B2 rank-nullity g 2lel ola] Espxb7F 2t

(3) SAGURA ] gormw afgle]l &b aduR thzgte] Zoh
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b= P& Hanbit Academy, inc

{Section 7.7)

1~4.

AN

N

1110
1101
1011
0111

1-1-11

5. V:[ll —1-1

o

1101
1110
0111
1011

10—-1 0

6. V:[010 -1

| o-

11001
11000
y C=100110
00111
10011

10—-1—-1 1

7. V:[010 —1-1

110001
111010

_[t10-10 1] ,_|011100
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