1 H
ELE SLMTHEERILESTIE

> =& 5-1

L @ W B s SRk, THIRG RO BERO R LRy 2t =S m)?

(1) #EEZ, 2 AHEEQ () ZHER () BHEC

& (1) 5 (2) MAREROHR LAY ZIEZEE, HoREFIERE . (3) f (4) &2 R By gidtss
[

2. 7K HEEIC, B EECH TR —Y n < n 5 R 5G 0HE R Iz 5 AR E T 54 i
K Emgte=m? Aihar

i @, RTHrETRE A E M.

3. K)Q/\—FﬁJ%AXT TR 4a 1932 I A A SR R0 B i 2 S -

(1) AR TR (R AR, E=M08) Rk, X TR R Ik 5 in R ek

(2) REFET n (n > 1) WELRBETARE, MT 20k 5%
(3) P AR i, X T Ry s S5 iR E SR bR R

ka = o
(4) R IEERRT, IIEHFREIRE E
a®b=ab,

koa=ad".

B (1) 5 (2) 75, BETARERS T (3) 75, FH %Y a £ 01, 0a £ 0; (4) 1.
A LA AT R A 2 ) ) AR ORI 2
#: (1) 9oxbpr 2 g gk (B, 4 By <)
B M= g g im By i< g
A % e, 3 (B |1 < j).
(4) 1%, (EATRET 16 ST EO TR 3
5. GEM: 412 R A SR
S= {{an} = (a1,a2,a3, - ,an, ) | a; ER, nli_)n;oan :O}
TR S S B S R
{an} +{ba} = {an +bu);
F{an} = {kan}
FOBSROR R 10— A T W42 25 ]
SEE: WA N it R TN AR, HE R0 R . BT O B %H: o —
{0, 0, 1(8nT0),0,0, - }. FRAFAERALY n, BAn MBI R ar, - an BHET R



(5 Dlused]
(1) TEHA: P ¥R Ry ik S b e by B SE OB R b i) — > 2 = [
(2) 5k Pty 528 | |
(1) B8 (2) dimg P = 4, 34 <(1) ?) <(1) Ol> (01 (1))<? ;)
7. WR NSEHORTEE B & ERYLRIEE, RY 5831 (4) Ay R =3(E). 1E: R 5 R [E/H.
JIEBR: &

p: R — RT

r — 27

M (a) ¢ J2peipt;
(b) o RBR: R 2 =272 = 1 =1y
(c) @ REAY: BFAXHEER o € RT, a =289 [ijlogya € R, F42& p(log, a) = 282 = g;
(d) ¢ BRFHER:
@(ry + 1) = 2MFT2 = 271972 = 971 272 = (1)) D P(r3);
p(kr1) = 2k = (27-1)1c =ko2™ =kop(r).
FTLL o S [E] 4.
8. & I A&eikIEm

(T1,@2, T3, Tpny- "), Ty = Tp1 + Tp—2, N =3

(0 SERF BT 4B S, HObk 5 iR sk i & e 5 8l

(1) EA: F AR R —A> e8]

(2) g5t F i —> iy S5 HL RO T 4L A i 2

(3) R A (Fibonacci) FH

(0,1, 1,2, 3,5, 8, --+)

[DpTEITAS

WEBA: (1) F R ELAEZSRIRGIERARE. TSR I 4E4L

52 o = (0,1,1,2,3,5,- 1) Haxy=(1,1,2,3,5,---), BSR ai,as € F.

(a) W k1aq + kaaa = 0, M (Ko, k1 + ko, k1 + 2ka, 2k1 + 3ko, -+ ) = 0, FFRL ko = 0, AT k1 = 0. X4
B a1, ap AETER

(b) XHMEERY

8= (a1,a2,as, - ,an, ), Gp = 0p-1+ Gp_2, N =3
B
v = (a2 —a1)a; + araz — B € F,

My =(0,0,23,24,-+). AHyEF, Jrllas=0+0=0, 4 =23 +0=0, HIHFEFH v = 0. XHIE
AT B=(ax—a1)ar +ajas. B oy, as FELF B, dim F = 2.

(2) BEHFEHES

(a,aq,aq”,---) € F,

WA 0 > 24 0™ = ag™" + ag™ 2, T ¢® = g+ 1, 185l ¢ = 1 12\/5 .

.92.




iyl

2
. (17 1+2\/57<1+2\/5> ) cr
N2 = (1’ 1_2\/57<1_2\/5> a) €F.
Mo, e BHETEIR, T dim F = 2, FrLA ny, m2 4B F (245
(3) 2P IR EF

p=1(0,1,1,2 3,538, ---)€F,
lttﬁTfEChC?eR» {ﬁ
Y =c1m + cana.

PN}
O0=c1+co
1:611+2\/S+021_2\/5
AT
P I 4 )
1= 57 2 — 57

EIANEES SEE IS e[t
oo \/5 1+ \/g n—1 1_ \/5 n—1
9. JIFiH n B BERE, JEHE HASAT A S L X AT A0 R Z AR SR n BT B, 0
6 1 8
( 75 3 )
2 9 4
HRE— =k
(1) UERA: SEROK B4k n BrBERER &2 & M, AR RERY TG SR A R _EAY— A 2edh 22 1a);

(2) 3K Ms B94E%L
f#: (2) 34 A

> ®E 5-2
1. Wy, Wy 8RR VT2 6], WER LA T =AM Wi ng:
(1) Wi C Wo; (2) WinNWy = Wry;

(3) Wy + Wy = Wa.
JEER: (1) < (2) KUK (1) = (3) & AR Y.
(3)=(1): Wi + Wy =Wy =W, C Wy + Wy = Wo.
2. K MR op AR T2 BRI B A8 B AR R T2 R 38 5 Ty 4 55 4R 5
O { a; =(1,3,1,-1) { B =(3,-1,-3,-5)
as = (1,0,1,2); By = (5,—2, -3, —4);



[ o= (1010 B = (0,1,0.1)

( ) Qg = (1717()’ 1)5 ﬁQ = (Oa 17170)7
1= (1a072707)

3){ s =(2,0,1,1) br=0831,-2)

( SR Bo = (1,3,0,-3).

= (1.0, —1.1):

e 0 A o AR 25860 4 B 5, A TS B8 7

(1) dim(W, + Wa) = 3, dim Wy N Wa = 1,

Wi+ Wa i3 ar, a0, b1,

Wy N Wa i3 (3,-2,3,8) (: 1 (=201 + 11az) = —45; + 352);

(2) dim(Wy + Wa) =4, dimW; N Wy =0,

Wi+ Wa i3 o, oz, 1, F2;

(3) dim(W; + W) = 3, dim Wy N Wa = 1,

Wi+ Wa i o, a2, 61,

Wi N W g2 (2,0,1,1)(= az = 1 — fBa).

3. WW, Wi, Wo B2 &=V iF==H, H

Wi CWy, WNWy=WnWy, W4+W; =W+ Ws.

HERA: W1 = Wh.

SEBR: dim W+ dim W, = dim(W + W1) + dim(W 1 W7),

dim W + dim Wy = dim(W + Wa) 4+ dim(W N W),

Frh EXAG A TR dim W = dim Wo. X Wy C© Wa, JiFRL Wy = Wh.

4. W V1, Va s n iSRS E V (RS, SR AR

dim(V; + V) = dim(V; N V3) + 1,

HERR: Vi C Vo 5 Ve C V.

SERR: o dim(Vi N V) < dimVi < dim(Vi + V) = dim(Vi 0 Va) + 1, P48 B bbby — A
S ARRANAE GG, ME Vin Ve C Vi, T3 VN Ve = Vi, KT VA C Voo SERAG LSS 0E, T
VI CVI+ Vo, 0[18 VL = Vi 4 Vo, AT V2 € V1.

5.V =K a1 =(1,2,1,2), as = (2,1,2,1), W = L(an, az). KFZEA W LEV hig—A4h2
[

& & az = (0,0,1,0), ay = (0,0,0,1), MFH a1, a9, az, g EHETEIE, FrLh L((0,0,1,0),(0,0,0,1))
WV A — A2 ).

6. JEA: BE— > n ELRIE S R n D —ZE T = E A E A

YEBR: WV ol n ELRMERE], a, - an B2 VYR AW = Lia), MV = Wy +Wo + -+ + W,
X, n=dimV =>" dimW;, i

V=wWegWyd- ---eW,.

7. AEM: n 4ESRAEE V DN EF SRS T - L4 AR AL

JEBR: WV EFAEE, Wr=dmW <dimV =n. LW l—4FEar, - o, B EHY T
VR ar, - an. BUTREn —rAn — L4EZRET =)

‘/j:L(ala"'7aj717aj+17"';an)7 ‘:7’-}-1’...7”‘



A

n
B=> ai; €V; > a; =0,
i=1

n n
ﬂ:Zaiozie ﬂ Vi <= 1= =a,=0 < BecW.

i=1 j=r+1

Bw= N V.

j=r+1
8. W Vi 5 Vo iR Fr IR & T A
14+ x2+-+2,=0 H z1=20=-=2u,
) A 23 ().

IEA: K" =V @ V.
:LIEEE (a) X‘T'EET%%E@O[ = (0/17 e aa‘n) S Knv é\

1 o 1 o 1<
1< 1 o 1<

mpevi,yeVo, Ha=p+~. FrPA K" =V, 4 Va.
(b) IR o= (a1, - ,a,) € ViN Vo, N

Z%ZO, a1 =0 =-- =0p
i=1
fBffar =as="=a,=0,8la=0. FLLiVINTV;=0.

GEM/RK =V eV,
9. WW, = {A € My(K) | AT = A}, Wy = {A € My(K) | AT = —A}.
HERH: My (K) = Wi & Wa.

JEBR: (a) XAEER n BrEERE A € Mo (K), H

A= %(A+AT)+%(A—AT)7
i 5 (A+ AT) € Wi, +(A— AT) € W, Jilh My (K) = Wi + Wa.

(b) A e WinWs,

l\)‘»—l

—A=AT =4,

B 24 =0T[f8 A =0. ffLl W, N W, = 0.

RLARF M (K) = W1 & Wa.

10. Bt Ae M, (K)H A2=A, %

Vi={XeK"|AX =0}, Vo={XecK"|AX =X}.
WERE: K™ =V @ Vs.
JEBR: (a) o € K7, M a = (o — Aa) + Aa. T
Ala — Aa) = Aa — A’a = Aa— Aa =0, Lk a— Aac Vi,
A(Aa) = A%a = Aa, JifLl Aa e Vs,

T K™ = Vi + Va.



b)FaeViNnVo, MHae Vi, FAa=0, Hae Ve, HFAa=a. FRa=0,V NV =0.

E K" =Vi @ Va.

11. W K" = Vi@ Vo, Kt Vi, Vo 2y K™ iy AT FLng =3 1)

HEH: —EFFAEME— [ RS HERE (B A = AWHERE) A € M, (K), ff
Vi={XeK"| AX =0}, Vo={XeK"|AX =X}

:LIEEE EX Vl E"J_‘/l\% A1y, Oy u& V2 E/‘J_‘/l\% Qpy1,° ,0p. )rlU a1, ,0p %Kn E/‘J% ﬁ%)‘(
K™ B o

0, 1<i<r
%/(041) =

a;, r+1<i<n
FEREAR e o 7E K" {9 B REE NAVAEREIC N A. B o B8 A1 o7° = of, MR U A® = A
MEER X e K", B X =3 ajoy. N
i=1

AX :TJ <Z aiOé7;> = ZQZQ/(OQ) = Z a; 0.

=1

AX =0 = Z ;=0 < a;=0r+1<i<n < XeW,

1=r+1
n

AX =X — Z aiai:iaiai — aq;=0Vl1<i<r < X €.
AR AR
FHEME—ME: MR B € M, (K), 5
BX =0 VX eV, BX =X VX el,,
MR K" = Vi & Va, T3
(A-B)X =0, VXeK"
JifL A— B =0, )\7if A= B.
12. A € Mn(K), ERnBriafiiir . &
V={XeK'|(A-E)YX=0LV,={XeK"|(A+E)X =0}.
W Kn=VieV, «— A’=F.
iEBR: (=) K"=V1 @ Ve = n=dimV; +dimV, = n = (n —rank(A — E)) + (n — rank(A +
E)) = n=rank(A — E) +rank(A+ E) = A? = F (3JH4-8.12).
(<) MAEERN a € K7,
a:éM+EM—%MfEM
5y
(A—E{;M+EM]:;QP—Ea:Q

bk +(A+ E)a € Vi, XM
(A+Eﬂ—;M—EMJ:—;UP—Ea:Q
Bk — (A~ E)a € Vs,
FI K" =V + Vs,



LaeViNVa iy XFH
1 1
:5(A+E)a75(A—E)a:O+O:O,

B VI N Ve = 0. hTiT K™ = Vi @ Va.

&
fifk

> & 5-3
1. FELMERE R i, SMEETRA T E o = (a1,a2), B = (by,bs), B
(ar, B) = Barby + 2a1by + 2azby + ashs.

BUETEIL 2 ST R? 4 B — A BRUL A5 25 ).
JIEBR: W
2. LR M, (R) i, E
f(A,B) =Tr(ATB) VA,B < M,(R).

B f R M, (R) B —A~PH R
& & WA= (a ), B=(by), M

n n
(a

B) = TI"(ATB) = Z Z akibr; = Z Z briari = f(B, A).
k=1=1 k=1i=1

)
)

(b) f
(¢) J(kA, B) = Tr((kA)TB) = Tr(kATB) = k Tr(ATB) = kf (4, B).
(d) f(A, ) Tr(ATA) = Z Z az; >0, H

k=
f(A,A)—O — ap; =0, kyi=1,---,n << A=0.

BrLA f 72 M (R) B3 —A~ IR

3. %

(X,Y)=XTAY VX,Y €R"
(1) JERH: R™ 96Tt SO0 i — > R L HLAS 23 [];
(2) K fEer = (1,0,-++,0), e2 = (0,1,0,---,0),- -+, &, = (0,0, ,0, 1) 1y B LR,
(3) BAARE Hy X A2 8] 1A 75— ?ﬁ TR R ETHEARER
& (1) ng.
(2) BERAERE N A.
(3) a=(ar, - an), 8= (b1, ,by), W

< Xn: ka? x zn: kb3.
k=1 k=1
4. WO R—A nprgn SR £R" F, MEEW IR X, Y, HE
(X,Y)=XTcTcy
TEM: R™ 5SS~ Mg M R — O L LA 25 ).

f(A,
(A+B,C) = Tr((A+B)TC) = Tr(ATC + BTC) = Tr(ATC) + Tr(BTC) = f(A,C)+ f(B, C).
(



EBR: .
5. FERRERIL LA 2SR i R4 M A AR, FFRENTZ AR JE -

)

) o = (%7717%5 l)v ﬂ = (3a717272)7
3)a=(3-1,1,-1), 8= (-2,2,-2,2);

) = (_L 17 _172a 1); ﬁ = (37 17 _15071)-

a, B) =8, {a, ) = arc cos 2\1/5?’»0.

(
2) (o, 8) = %, (a, B) = arccos %
g

) =12, (0, 0) = 2.

1) (@.0) =0, (@.p) = T

6. Wa*+y*+2°=1, (z,y,2z € R), i3k
.T2 2 22
A
1—22 1-—9y2 1-—22

B /ME.

e R e el L SEUES TE 2 e

() () () s

V=)
y 1 1 1 A
- \/179327\/1—y27\/1—22 ’

1—92
2l
1 1 1
V2> 3,
\/1xz+1y2+122 V2
FrLA
1 N 1 N L9
1—a22  1—y? 1-227 2"
z2 y? 22 9 3
>34 —=—.
1—x2+1—y2+1—z2/ 3+2 2

Wi =y =2 = Y 0t BRI HRRR MDY -

7. %a,b,c,x,y,z €R, Fa? + b +c? =25 2% +y? + 2% = 36, ax + by + cz = 30. E‘R%E@

fi#: VT A IR R RS,

z

x
30=ax+by+cz=(abc) (y)

< \/a2+b2+62~\/x2+y2+22 = 30.
H &5 WAL, (a,b,¢) 5 (2, y, 2) BUHH]. ¥ (a,b,¢) = t(z,y, 2), RN
30 = t(z? + % + 2%) = 36,

_ 25 +bt+c _ 5
N

.8



\l‘lﬂ Rg I:Pv ;‘r{%al = (1707 ]-)7 Qo = (]-7 110)7 a3 = (Oa 171) EQJ}T%

KT
Y

8. FERRERKIL A

N = =
N————

2 1
il A= (1 2
1 1
0. 7 4 MLl L HLS

ET
H¥

A=

— N =
— N = O

0
0
1
0 2
(1) skFEer = (1,0,0,0), e2 = (0,1,0,0), 3 = (0,0,1,0), 4 = (0,0,0, 1) f) B B AE G
(2) Kk A = (1, -1,1,-1), B2 = (0,1,1,0) Ky F;
(3) jﬁ_‘ﬁ@:ﬁﬂ%—% ai, ag, az IERT.

ﬁg: (1) (041,052,04370[4) = (61752563764)37

2
1
0
0

1 1 -1 1 0o 1 -1
s |1 110 gLz 0 0 2
l-11 1 o |’ 2l -2 1 1 =2
-1 0 1 -1 -2 0 2 -4
EK%&@%%@zx%E%?E@E%
6 -1 -2 9
2 2
_1 1 4
G=BTAB!'= 2 2
_9 1 4 7
2 2
9 -1 -7 14
(2) (Br,52) = 6.
4
(B) Bta= 3 zia; Har,az, a3 IEZZ, M
i=1
4
<Oéj,z.l‘i04i> = 0, j = 1,2,3.
i=1
NIl
2 1 0 0y [
x
(1 2 1 o) >l =o.
x
01 2 1 3
Ty
A5 (21, 22, 23, 24) = (1, -2,3, —4), B2
a=a; —2as + 3az — day = (-8,2,0,6).
(@) = (au,0) = 20. FLLFFRA MBS £ Y5 (—4,1,0,3).
10. &alaaQW" , Ay %%Rﬁfgél‘ﬂvégm/l\mi, %%E@
(a17a1) (O[l,OéQ) (alvam)
Glar g, ) = | () fomad) o (azan)
(O(m, 041) (anu OQ) e (O‘ma a'rn)

ﬂyﬁﬂizﬁ A1, Q, ", Qy E@%ﬁ (Gram) %Eﬁ
ﬁEEﬁ Ay, Q2,0 Oy %‘@%%%Ha% ‘G<a170‘27 e vam)| 7é 0.

\I‘E—[J Vv I:Pa T‘&% ap = (131771771% Qo = (13171>0)7 Qa3 = (71713131% ay =



EBR: WA &R
T1a1 + oo + -+ Ty, = 0.
) Om ,ﬁ; Wﬂ% ﬂUf§=§U§S% L1, 3 Tm 99#4\%%\%1@7‘?%2&
(a1, 1)z + (a1, a2)xa + - - + (@1, )T, = 0

HKA A an, -

(ag, 1)1 + (2, 2) 2 + - - + (2, A )T, = 0

(Olma 041)1171 + (ama 042)I2 R (amvam)xm =0

HARBOEF RS G (o, - am). BRI HSFREMEITRAA IEL R0 7870 LB R ] 45
|G(O‘1’ Qg, - ,Otm)| 7é 0 == ;fﬁ(%‘@ﬁfigﬂﬂﬁgﬁl@ = =rp=0 < o, - aamg)%‘ﬁiaée

11. ¥ ey, 62,63 B =HERULEB R V i — P HLTEESCHE.

JER: a1 = %(281 + 269 —€3), g = %(251 — &9+ 2e3), ag = %(81 — 269 — 2e3) WEV BI—HL

WIEACHE.
EBE: EHIRERTA, 0, 0o, s AR ELA I L, FLPHIIE S, SO N2 V 0 20 0T A2 o Bl LR
dim V = 3, TR V A HLIE A

12 WP LEAZ R R A2 01=(1,1,0,0), a2=(1,0,1,0), a5 = (~=1,0,0,1), 0 = (1, 1,1, ~1)

AL IE 5

& @(1,1,0,0), %(1,—1,2,0), %(—1,1,1,3), 2(-1,1,1,-1).

13. SRFFR&METTRA
T1— Tot+x3+3x4— x5=0
Ty + 219 — X3 +2x5 =0

(1 e 23 ) (VR A A v R L LA 22 ) R® 23 ]) 9 — M HLTE IE S04
& ST IR RN — AR R

-1 -2 0
2 1 -1
ap=]| 3 |, aa=] 0], az=] 0
0 1 0
0 0 1
IEZEAb S
: E |
7 34
30, _6 1, b
0 17 117
0 0 3
BNAL B R RE R A A
V14 V238 V1938
~ (71.2:3,0,0), =2e= (<12,3,-6,7,0), ~ o= (<10, -23,12,3,34).

14. SEH: FERRLEARZEE VA, Heey e, o JEMTEIE IR FEM L B XV AL R

=N N
B Q=011 + 0262 + - + Anénp, ;E\ﬁ

~—

(,;) = a; (1=1,2,--- n).

.10 -



JEBR: (=) Wier, - en BFICIERE, M EREN o= aie, B

(0&,1’;‘,‘) = (i ajej,si) = i:aj(sj,ei) = Qa;.
j=1 j=1
(&) WAMEEN o = aiei, &

(a,5) = ay,
Me; = él axek, B ar = og;. I
(€j,€:) = a; = bij.

T 1, e REFE IESE A

15. JE A ] T P IE T8 LA B U 25 [6) 9 S2 T R AULES, IH 4N B AN T AR AR Y FRRAE, DA
TSt n 423 (B A S D7 R B TR A FRH A E =R B SL TR 204 3 4Efy T, 2404
2 kR MITE 5 1 4ERYART XA~ 4 ESLIT IR 2/ MOR AR R AR R E NI L B SR %
. IRBE X LEGE RAE T n 4E2S (R 157

©L1) (1,1,1)

(0,1) (1,1) | o
(0,0,1) i (1,0,1)
I(_Oll_’o_) ----J(1,1,0)

/7

(0,0) (1,0) P
(0,0,0) (1,0,0)
5515 A

W n QEZRIRAG SLITIRR, m gET ST 20O A

2 m = O I T AN = 27

Bm = 1R = 2"

Wom =20 HTEE =2"3n(n - 1); ...

HORTR KBRS 2 n — LR, KBESIN V2,0V, v/,
KpE VE B I A T B arccos

> & 54

1 oRudEaE A AL 1,1) 5 B(1,0,2) HEEE T FE « + 2y — 2 — 6 = 0§ FH 7 2.
% WIRRPERA B v = (A, B,C), My L AB, v 5FH « + 2y — z — 6 = 0 ki i

H. FHI =
{ 0-A+(-1)B+C =0

A+2B—-C=0.
BEBA:B:C=1:-1:-1. a8 EATEC-1)-(y-1)-(-1)=0,fz—y—2+1=0.
2. iR I3 3445 M (3, —1,5), Ma(4, —1,1) fl M3(2,0,2). sRF ILAg— 4w e, FER i 1A
B ST LA — AR TN v = My My x My M = (4,7,1). T8 SRR A4(r — 2) + Ty +
(z—2)=0,fdx+7y+2—-10=0.

S11 -



3. EIZEH;‘@)\?\ M()(273,1), H?ﬁ]fﬁiilzﬁﬂl : x+3y— Z+3 = 0, HQ : 2x+y — 22+ 1= O%Bﬁﬁ,
RIAITE
f&: B 4.5 FIFE 9 IR A
z—2 y—3 z-1
1 3 —1
2 1 -2

= -5 —52+15=0,

B +2-3=0.
4. Vi ILTE 2, y, = B E A EEE 2 1, %,3, 3R B 5 G 1T Y B ] R 7 AR X
& ?F'JFHqzﬁE‘J%ﬁf’tﬁiﬁﬁ%ﬁ?ﬂﬁ‘%ﬁﬁ’]ﬁfi
_—1 + E + § — 1
2
LRG3z + 2y + 2 — 3 = 0. EAGREEREATRCY £(—3,2,1). B E Po(—1,0,0) fEHFH b, 7 OF,
LA B R () Bk ik 2 (RN 92 f %N F 5, BEPIARKF 0. B BOk By (3,2, 1). BRT AR

o (21 V1)

5. Kt 2 B -5 20 +y — V52 — 7 = 0 5 60° £ Ay F-E 1T A9 77 2.
W it < BT R v = (4,B,0). BN ERFEM 60 f, il 22D =
+5 {834 = B A = 3B §rEm Y o + 3y = 053z —y = 0.
6. CLAIPFE IT: 4o — 4y — 22+ 3 =0. & P 5FE T HBERS W 2, 5K A P AIHLE.
i GO R SR P(r,y, 2), NI
|[dx — 4y — 22 + 3|
6
HefF dr — 4y — 22 + 3 = £12. BRI P Byl 2w A4~ F47-Fm:
dr —4y—22—9=0Ff] 4v —4y — 22+ 15=0.

7. BHIMAFE TR E, RENMEEA, FEaE R (0,0,1) Broed Wih /1)
(x4+2y+42-3)(-3z4+y—2—1)=0.

8 PR IR AN (1,2,0) 5 (-3,1,-1). RS0 W cod = =0 =+ SYHL,

Bl 6 = arc cos 52”??131 B m — arccos 553?131 .

AR R (0,0, 1) Breedt T M, TR R 5 T W04 T8 A B 22 20531 \ﬁ 5= \ﬁ BT ET

5, IR BRI A A/l 7 — arc cos 23231,
8. TR AMARR T, K T EEERM IR,
(1) £ (2,1,4), FH 20 — y + 4z — 12 = 0;

(2) EH(-1,0,5), FHz—3y +52—2=0.
W (1) d— 4—-1+16—12] /21

:27

V21 3
—1+25—-2] 2235
9) d = _ ‘
(2) e

9. TEE AR, BOFmE 1L iy 772 N



FLIXPIF AR SR I3 RGP TED A Y A1 T Y 7 72
fF s Py, 2) 18 T 5 1o i RSP A0 A 120 T b 22 ELASC2 2% 303X P AT S B R A <

I P TR
|A11’ + Bly + C’lz + D1| - ‘AQ.’K + B2y + CQZ + D2|

VA3 + B+ C? VA3 + B3+ C3
FrLA A o TR W T FE R
A1x+B1y+C’1z+D1 _iA2$+BQy+CQZ+D2
VA?+ B} +C? VA3 +BZ+C3

10. SRENPGAA B 0T A BE B 0 8 HL b 1Y SR BE 7 2.
& WA R TR A
II; : Aijx+ Biy+ Ciz+ D; =0, i=1,2.

W P(r,y,2) KE L 51IL EEEZ Rk NE
|A1$ + B1y + Chiz + D1| — |A2(E + Bgy + Coz + DQ‘

VAI+ B+ C% VA3 + B2+ C3
B =N OE 7 T R )
A11‘+Bly+012+D1 ik A2$+B2y+CQZ+D2
VA? + B + C? VA3 + B3 + C3

11. FEARIRRT, CHFE TN Av + By + Cz + D = 0, 3R LT 20y ~F-H X FRTE
T (g 7 R O T A b JR e R X PR T T ) 7 72

i Vo P2,y ) e TV, W P 2 F xOy PRI IR SR (2, v, —2), s e T1E 11 L, #CF
Az’ + By —C# + D =0, frRA IV {5 Fik Az + By — Cz + D = 0.

[ 3, B, P (2", y",2") € T, M| P SeF R s Y0 R s (=", —y", —2"), &S AT 11k,
Wt —Az" — By’ — C2" + D =0, FfLL I {5 F2k Az + By + Cz — D = 0.

> & 5-5

1. IR A PR GRS R AR, TR 16 2 559 16
(1) B xgl - y_+13 = ZJ5F2 538 4o + 3y — 2 + 3 = 0;

r=1-2t
2) B y=2-4 GHFHz+2+22-7=0;
z=-1+5t
x_y+Z:5 €7 B
(3)5%{9”11_2:_1 H5Y¥PE 20 +y+2-5=0.

(1) HAM TR RS = (2,-1,5), FRAEM Ry = (4,3,-1). B (& v) =0, B L
#8013, —2) U R T 78, B e T 4.

(2) ERMHFBEREE = (-2, -4,5), FRAEAERZ Y = (1,2,2). FX (€v) =0, B LA
(1,2, —1) S F IR, 7 BT 2 5 AT

(3) HEMRIETRRE L52 = L75 = 2 GpmrRBsLR REZ L (2 -1,2). HARTTH
PR = (0.2,2), FRMEITRAE Y = (21,1), WHKSTFRIL AN 6, Wsind = 4 — V3, 5y

LIde /0 = arcsin?.
2. Rl AG, -LY) B TFEI: z+y+2z=1EHENELITTE



W PR A G T R, HAR TR ¢ = (1L1,1). sidry o8 — vl
z—1
.
3. FIBr T EZRAIRI SRR, HRENAAMA. XTI HEIFRZ A
(1)L1:x+1_y—3_z—1’L2.x—5 y+1 241,

4 — 2 3 ’ 1 3 2
()lexl—lz ;1:252’1’2:96%_2 y1—|63 %
& (1) REEF =2 9.2, 75X

6 4 1

A=|-4 2 3|=-30#0,
-2 3 2
FrUAPTE 2 . Je R0, M cosh = X/%?/Q—S\?/g,ﬁH—arccos \2/6?
(2) 751X
1 4 6
A=l4 2 10|=0,

2 3 7

P LA LI, S B TR 0 R FAT, P TS, B3 fh 0, M) cosy = L3vO300 g
0 = arccos 131”057:;6 RRERSL TR, SRASAE AN ( )
T s AR A TP CE RS DT

y—z+1=
w masmamiee— (|1 ]1 :
. A AR

3 L)) =0s-s. me e enn

1 2 -1

_ ‘(2507—2)X (0’1a_1)| _
d= 7% = V6.

5. MIEHZ

r=3+3t r=—-14+u
Ly: {y=t 5 Ly: {y=2 (e, u 2S5
z=1 zZ=1u

TSI H 2R, IR E NN AT P H 2 A B

ﬁg: E% Ll ﬁﬁ"ﬁ M1(3a071)7 ﬁrﬂfﬁ‘lﬁ%& = (37 1’0)' E% L2 ﬁﬁ,‘xj—f’: M2(_1’270)’ ﬁlﬁjr‘ﬂ%%
& =(1,0,1). HIk

51 X EQ (1 — —1)

T L 5 L BB

d— |(WM2>7§1><€2)| 9 911
€1 % &2 V11 11
B My, &1, &1 x & B8 1-F-THT Ty (1) 7 Rk
z—3 3 1
Y 1 -3|=-2+3y—102+13=0.
z—1 0 -1
By Mo, €o, &1 X & T E BT 1, i 77 Fde:
z+1 1 1
y—2 0 —-3|=3x+2y—32z—1=0.
z 1 -1




b e WA AELE TN
{ z—3y+102—13=0

3r+2y—32—1=0.

4 12 = . \
6. EAIHLL: {Qx S T BEARRO 1), R A KT LA

fE: RAES R AT FE L : v —y— 4Z+12—0&H21 2$+y—22+3—097%§ﬂ55ﬁ
FE Po 5F L XR8Py Po(2,0,—1) 0 F I Y% 01 = \ﬁ =18, %?HQE'/JI%%(SQ:*—?J-

FRURHTRA Py’ /) XF Ih 022 9f = TR o g = VI XTI iR

’ ;-

r—y—424+12=-18 . r—y—4z2=-30
20 +y—2243=-9, 20 +y — 2z = —12.

XN PPy 5k L EH, B
-2 1 2
y -1 1
Z+1 -4 =2
BEST I3 A TT R o = 0, o =2, 7 = 7. VAR AR (0,2,7)
T, LR (2,—3,5) HLG = A A RAIAIE ISR . A P (1, —2,3) U A HE
B BAELKTEN

=62 — 6y +32'—9=0, (**)

r+2 y+3  z-5
1 1 1

FLAR P(1, -2, 3) BIX s HER M IR B
d= |(17_172) X (171a1)| _ V42
B V3 3

8. RmAFEZL L = L = 220

T =3+ 4t
y =21+ 5t

z=—11-10¢t
M3, B XM EAHEE R BT
& NiZEZLS CHWESEER, TEMERITH2H9 & = (-1,8,-3), & = (4,5,-10). #&
BrsRELRITREN § = & X & = (=65, -22, -37). IWHFELZATREN (-1,16,-1). HF

KRELKITEA
r+1 y—16  z+1

9. RFEFM 22 +3y +42-9=0 J6:5ééii)§r: (%721, 1) H—'?xOy FHEA KA E L.

B WUERELMATmmMERN { = (A,B,0). FHELEFHI : 2v+3y+42-9 =0 Lk,
PL2A +3B +4C = 0. 0y ‘FHEHP TR 2 = 0, RATEJLATFELAE, Y E S FE L ESL
5WAPFE R ZLIEERN, XHHELS 5—FHE 1 HEFIRK. ﬁﬁiiﬂﬁ"?ﬁﬂ’]x%%ﬂ’ﬁﬂﬂﬁ
(2,3,4) x (0,0,1) = (3,—2,0), I & 5 (3,2,0) L, HI3A - 2B = 0. R A = 5 23, c——EB 351
R B TN

x—1 y—-1 z-1
8 12 -—13°
10. SRTFAIP EHZIRIBE RS, P H 4T a2k, KRB BN AELN TR

.15 -



20 +2y—2—-10=0 c+7 _y—5 _ z-9.
(1){m—y—z—22:0, =l o o

3 —1 4 7
r=3t—5
—y+24+5=0
@) y=2t—5 _ﬁ{x yreTes
J Y r+2y—z2—-14=0.
B (1) B FHELAE R
;L'767y+6:z+10

3 -1 4 7

PP ELZFAT. BERY

g 103,11, -19) x 3, -1.4)| _ V16250 _

V26 26
(2) Eéﬁ Ll ﬁiﬂ:)ﬁ M1(75a 757 ]-)a jﬂ"ﬂ rﬂ%%gl = (37 27 72) E% L2 ﬁiﬂ:)ﬁ M2(47 13 78)7 jﬂ'ﬁlf"ﬂ

&1 x & = (10,-7,8).
TR L5 L R 2

L QLG 6 x )| 24 24v213
|61 % &2 V213 213
B My, &1, 61 x o B E A TTE T, [ 07 e

r+5 3 10

y+5 2 —7|=2x—44y —41z— 169 = 0.
z—1 -2 8

B Ma, &2, &1 x o B E W FTE T2 1Y J7 i

z—4 -1 10

y—1 2 —=7|=37r+38y—132z—290=0.
z+8 3 8

LB TR ALY
20 — 44y — 412 — 169 =0
{ 37z + 38y — 132 — 290 = 0.

11. B 41— P(a,b,¢) (abe £ 0). it P S FAEALIREERS, L5300 L, M, N, 5KiE: OP 5
%/rﬁ OMN,ONL,OLM E@iiﬁ;{tﬁ%.

{EBR: ARAEML, RS BIH L(a,b,0), M(a,0,c), N(0,b,c). NE OMN fyk i & Bl v =
OM x ON = (~bc, —ac, ab), {4, T OLM A K TTHCH vo = (be, —ac, —ab), T ONL g3 ik ]
BR vs = (—be, ac, —ab). ﬁ‘ﬁO_ﬁ’ = (a,b,c), HT

— — —

OP -vy =0OP -vy = OP - v3 = —abe,

A% OP 53X 3 /NTH Y 38 M A 45
12. AP ASFEEL L M Lo, SRUEESE L FAE— B Ly FATE— s AR B i Bl 3
LB TR T4 T

WEBR: B YRR AR R W Lo O o 3, JTRE0Y {

y=20 kx—y=20
z

Lo 0975 2 A { (ak #0). B

) a7

Pi(21,0,0) Jy Ly _EAERE—AN, Pa(wa, ko, @) 1 Lo FAERG, PPy e ety (0002, B2 03,

.16 -



B SR S B BT R '
u—&—?

u u, v B

Tr = v

y:

[2 ro|7 po|—

ST 2 — L. BT I M) AT B
13, SIS LA (1,1,0) 5 62
crml oy 2 .
Lt = =2 L
T REL LA A LA R
W P L 15 L, Lo 51T, FFLLFTHCL AT IR € = (4,—2,1) x (4,—3,—2) = (7,12, ~4), I

LN

r_
4 -3 —2

z—1 y—1 z

712 4
A 20y T = 0 B rmy Lo = Lo = 2 g5 05 P o = 0 BRI
T _wzl o 2 e0:FiEy =0 bigktrRy Ll = 4 = 2
14. R 5 (2,-3,-1) H5H4%

z—1 y+1 z

—2 -1 1
FEHMZMHEEZ.
& &%iﬁ%é@ﬁﬁrﬂé%g ZLA,B»C% FEUREEMELER, MF 24-B+C=0.

T =2+
5 R &SR0T 2 { y=-3+DBt RABHEZLNFE 5

z=—-1+4 Ct,

1+At  —-2+Bt —-1+Ct
-2 -1 1

H ERATE (34— B+50)t = 0. Tt = 0 BIRAIAR, TP ELLRMIZS MR ¢ — A5 f, HII3A— B+5C =
0. REMBA:B:C=4:-13:-5. \NITHZTEN
r—2 y+3 z+1
4  —-13 -5

> & 56

1. FERRAERKIL AR ZS B R i, SR it B FEd ) i cu, o, o ARG T2 [R W EAYIERSHR .
(1) a1 =(2,2,-3,1), as = (—2,1,-2,3), a3 = (1,2,-3,2), 6 =(1,1,-2,1);
(2) a1 = (-1,2,-1,1), as = (2,-1,1,0), a3 = (0,1,-1,2), B = (1,2,—1,0).
f# (1) & B = xi00 + 1o + 2303 + Bo, Hdt B2 = B — 2101 — 2202 — w303 € W, &R
(B2 i) = 0,4 =1,2,3, AJLAGH DL R PR &AL fRd:
18x1 + Txe + 1723 = 11
{ Tx1 + 18z + 1223 = 6

172, + 1225 + 1825 = 11

818 (21,22, 25) = (5 13 13 ) B BTEW LAY ERCHE
o i o s Lo (L5 2 10

2N T T M T\ 1212 )

.17 -



2 (420.3)
2. A€ M,(R), BeR" EH]: SLRBKMETBRH AX = BHERH R VBSR4 B E5IEA
ATX = 0 RS A IESR.
WEER: (=) #AX = BHE MEC = (c1ca -+ )" g B = AC. FiEx ATX = 0 (LR
D=(dydy - d,)",
DTB =DTAC = (ATD)'C =0,
B B 5 ATX = 0 g2 [ IR 32
(<) T ATX = 0 [z E) R W, AR5 AR SN T2 )2 We. MWy L Wo. XA dim W, =
n—rank A =n — dim Wa, FFLAV = Wy @ Wo. AT Wo = Wi-. B41B L Wy, °[f& B € Wa, Bl BA[ |
ApyFmEHLHEFRR, TRIFEC e R {{if§ B = AC.
3. Vi, Vo BRUJLES=ME V WPA-F200, H Vi M4EEUNT Vo IZ4ERC UEM]: Vo P —3E
ZmEIERZ T Vi TR A i
JEBR: Hardi6.2, V =V, & Vi, dim Vit = n — dim V3.
dim(V, N Vi) = dim Vs + dim Vi — dim(V + Vib)
>n—dmV; +dimVs; —n

=dimV; —dim V7 > 1.

B Van Vit £ 0, i dEE ik o e Von Vi, Bla € Va, a L V.

4. WU Sy n ERJLEBZSE V TR E: (U =U.

EER: U RS UL B3, B U € (U XA

dim(UH)*t =n —dimU* =n — (n — dimU) = dim U,

B U = (UL)*.

5. VA, Va 2y n SRR L BB A3 ] Vi A1 23 6], SEI:

(1) (Vi + Vo)t = Vi N V3t

(2) (VinVo)= = V- + V5t

WA (1) #Fae (Vi+ Vo)t Ma LV Ha L Vo, K € VENVES BFRL (Vi 4+ Vo)t C ViE N Vst

MEacVENVE Ma Ll Vi BHal Ve, al Vi+ Vo, BPhac (Vi + Vo)t X VNV C
(Vy + Vo)t

LRI (Vi + Vo)t = Vit n vt

(2) (VN Va) = (V) - n () = (vt i) ] = v+ s

6. B W KRILEAGZER VA T2, oV i —A i £ Lo T WA

d(a, W) = |a — o/,

Ht, of HafEW ERYIEZI.

PR R an, @, o g WREE, T

‘G(O{l,CEQ, e ,Olm,Oé)|
|G(041,042, e 704771)‘

d(a, W) =

XHRG(--) R F A AR (L~ 5-3.10).

.18 -



ﬁEﬂﬂi wa = E TiQj. }J\
i=1

(a—d,aj) ( ZCE% aj>: , j=1,--- ,m,

(aval) T
: =G(ag, - ,am) | ¢ |,
(o, am) T

BT o, oo RIETEG, FFLLG = Glan, -+, aun) AT (2004527 5-3.10). (AL

KA (Oé,Oél)
=Gt : -
Tm (Oé,Oém)
T (aﬂal)
o =(a; - am)| | =(q - )G :
Tm (avam)
BT LA

d(a,W)? = (a—a/,a — )

(o, 1) (o, 1)
=la—(oq -+ )Gt : sa— (o - )G :
(o, ) (o, )

(o, 1)
= (,a) = 2((a, 1) -+ (@, am))G :

(o, am)
(o, 1)
+ (1) -+ (a,a,))G"TGG™? ( : )
(v, am)
(o, 1)
= (a,0) = ((a,a1) -+ (@, 00)) G ( : )
(o, am)
. (o, 1)
=TT (a,0)|G] = (2, 1) -+ (a,am))G ( : )]
(av, o)
(a1, 1) (a1,a,) (a1,a)
1 | (a2,00) (az,am) (a2, )
1G] :
(o, 1) (o) (o, @)
_ IG(as - ama)
G|
|G (a1, 0, am,a)]
d(a, W) = Glor oo o)

7.V, Vo RIERJLEAREBRV lRAFREN, v,y € V. BHERE Li =2+ Vi, Lo =y + V2 Z[H]

.19 .



MEE R E X
d(Ll,Lg):min|a—m, VOéELl, BELQ.
WE: d(Lq, L2) = d(z — y, V1 + Va).

WEBR: iV = (Mi+W)e(Vi+ Vo)t W[ r—y=B1—ai1+6, Hftas € Vi, B1 € Vo, 6 € (Vi + 1)t

TR
d(z —y, Vi +V2) =8| = |(z + 1) — (y + B1)| 2 d(Ly, La).
RZ, MEERa=a+a1 € Ly, B=y+p1 € L2, &
a—fF=(@—-y)+(m—p)=7+4,
HiftyeVi+ Vo, 6 € (Vi + Vo)
r—y=(y—a1+p)+9
TR
la = B1* = |y + 6> = 7[> + 161> = |0 = d(z — y, Vi + V).
KAty + 02 = |y [* + [0 RE Ay L o.) BFLA
d(L1, L) = min|a — 3| > d(z — y, Vi + V).
RAAFA(Ly, L2) = d(z —y, Vi + V2).
8. KWAFIH L1 =z + L(an,a2) 5 Lo = y + L(B1, B2) Z IAIRYEERY, Hrr
ar=(1,-2,0,-3), as=(2,-21,2), z=(4532);
Bi=(1,0,1,1), Bo=(1,-2,0,—1), y=(1,-2,1,-3).
i W = L(a,a2) + L(B1, B2) = Lo, az, B1). BTLA

G(a, ag, B, (v — 324
d(Ly, Le) =d(z —y, W | |G(ar, an, B1)] = “Viae
9. KT FITrReny fe/ N e fi:
34r — 1.6y =1
3.3z — 1.7y =1
3.2x — 1.5y =1
2.6 — 1.1y = 1.
34 —-1.6 1
3.3 —1.7 1
A=l 5] 27|
26 —-1.1 1

T B/ ZFefi (v, y) WENETTRE ATAX = AT B fiyfig. f@ix A7tz 13
x =~ 0.69
y =~ 0.78
> & 5-7

1. A = (aij) € M, (R) HIEZZHRE, H Al = 1.
TERE: ai; = Agj, Horr Aij 2 a IPRER T
JEBR: AR Al =1, BFLL AAY = B, )T

A = A = AT,

.20 -



P HERUE AT A5
aij = Agj, i j=1,n.

2. B/ RRILEARZ RV 1) —4 28 3

TER: 3SR o/ B AR, BIX A o, B €V, (o, 78) = (o, B), IRAE—RERLMER), T
JEIER A .

WEBR: MEEM o, BV, F

(A (a+ B) — da— 8,4 (a+ B) — da— 7))

= (#(a+p),d(a+P)) =2 (a+p),da) =2/ (a+ B),%4)
(A, 540) + 2(h v, 48) + (45,.545)
=(a+pB,a+pP)—2a+pf,a) =2(a+8,0)+ (o, a) + 2(a, B) + (8, 8)
((a+B)—a—pB,(a+p)—a=p)=0.
FrLL o/ (a4 B) = st + s75.

Ll

+

(of (ka) — kst v, o1 (ka) — kst o)
= (A (ka), o (ka)) — 2k (ka), o) + k* (o, 4 Q)
= (ka, ka) — 2k(ka, o) + k*(a, a) = 0.
L o/ (ka) = kota.
BB o S S .
3. e en, e Han a0, o REIKJLEARZE MM RITE EASEE. SR FRFE RSS2 o/,
g
Ae)=a; (1=1,2,---,n).
WEBA: T er,e0,- 0 en E%ﬁ = ] Y 2, lﬁt%/@%ﬁu%’zﬁﬁéﬁ% PEAR &’f —REFE MNTHEE
AP o = 12::1 aii, = Z biei, H o4(a) = Z a;s4(e:) = l; aza, o(0) = z; bioy, I

(o (ax (Zalal,Zb ozl> :Zaibi:(a,ﬁ).

Bk o SE A
4. R FFIE ST RS

V2 A6 V2

3 @ 0 0 0 1 i i 2

M| -3 L o (2) (0 -1 o), (3) _% _§ %

02 % 1 1 0 0 % _% 0
(1 e:o,¢>+w=%”,

(2

E ™ : \/§ N _ 1 =y

(3) H 733 = cost =0, 0 € [0, 7], _IHH— - FH rg =siny = AR rsz = cosyp = —5 TR
P = 2 . Bl i3 =sing = \[U&TQ?) —cos¢ = \[Tﬂm(ﬁ— 37T

*5 B PRgAstR A (1,1,0), j?%%%OP%E%ﬁmF‘% R E’JIEB‘CE}%



2R, s niam - (2. 20) su=e- T = (L)
IR 7, T

AT =T -2y = 1T - LT+ 2T
.7(7):772((%77n’7))n:7%7+%7+ 2%
AT _ (Kon) 2= 2=
PRI FEHE i, j, kb TRYRERER
1 1 42
2 2 2
s—|_1 1 2
2 2 2
P g
B A HOSR
o1
2 2
R(l V3 0)-
2 2
0 0 1
BJa G E IR IER AR B N
V3,1 V3.1 V2
4 2 \/% 12 il/i
_ 3 1
SRS=1 = +9 T t3 T
V2 2 V3
SRIEAZ AR e ' ! i
*6. 3 CA
. V2 2 0
2 2 N
i 1 1
=1 g -2 5 |X
1 1 V2
2 2 2

RSl S e s .-
R SRIEHAIAT S TR AX = XA X € R, fSieie iy mm e = (V2+1,1,v2-1).
HERBEHE A, A5 SRR A o = (1, -2, —1), Niefe A 0 = (o, /().

 (ae) 3
cosf = |a|2 ==

XHRE]H ”
(6)047"%(05)) = _7 < 07

FFLLiESE /5 0 = 7 + arc cos %

.92



