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ooood
0161 (0000C0O0O) 0000
1 2
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a-b:a1b1+a2b2—|—a3b3:1><2—|—1><(—1)—|—1><1:2 (69)
oooo

0 1.62(000000) 0000
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a=|1-i|, b=|-14i| eC? (70)
1 —i
0000
a-b=ab; +agby+azbs=(1+i)(2+2i))+(1—i)(—1—i)+1-i=—-2+3i (71)
oooo

00 1.63(00000O)

(i) (@-b)-c=a-(b-c)000ODOO

(ii) (@a+b)-c=a-c+b-cO00000

(i) (ea)-b=a(a-b) 00000000000
(iv) a-b=b-a 00000

(v) a#£0000 a-a>000000000

0164 (000O0O0) OODOOOO

1.12 000
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la =va-a=vIx1+1x1=+2,
b =vb-b=+/2x2+(-1)x (-1) =5

gooog

0167 (000000O0O)O00OOO

goooooboogn

3
lall = | a} =12+ 12412 = V3,

k=1
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gooo
0168 (00000ODODO) 0000
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gobooboodad
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gooog

00 1.69 (D00000) O0O0DO0OO0OOOSchwartz’ inequality O
la-b| < |allbll, abeR"
000000 triangle inequality???0 O
la+0bl <af +b], abecR"

0 1.70 (000000) 000000000
1) lla—b]*+lla+bl* = 2(|al® + [|b]*)
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(2) (@—b)-(a+b)=|a]*—|b]?
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a b |a + b||?
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googoooon
a-b=1x1+1x(-1)=0 (94)
O0D000O0eO bOOOODODOOODO
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= \/(a12 + a22)(b12 + b22) — (albl -+ a2b2)2 = \/CL12522 — 2a1a9b1by + a22b12 (101)
= (a1b2 - a2b1)2 = |(11l)2 — a2b1| (102)

oooo
00000 20R} 00000

ax b1 0
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000000 =3 00000 @b000000000000000O0
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(6) (axb)-(cxd)=(a-c)(b-d)—(a-d)(b-c)
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¢ b-c
(7) a-(bx(ecxd))=(axb) - (cxd)= d b.d
1.19 0O00O00Oodgo
al b1
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00 1.90 (00000O00) RROO00O a= |ax|,b= |by| DOODODO
as b3
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as b3
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as bs
axb= agblfalbg = = ey a2 b2 (107)
al b1
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gooooo
0191 (00000O0ODO) DO0ODOOO
1 4
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3 6
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X b= =-3 b6es —3es3 = | 6 108
a 3661+1462+2563 e1 + bez — se3 (108)
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gogd
1.20 OO0O0O0Ooooooo
D1.93(DDDDDD)R3DD T, r0, xs U0 O DOOOOOODOOO
1 0 0
€] = 0 s €y = 1 y e = 0 (109)
0 0 1
oooooooon
61)(61:0, 62><62:0, 63X63=0, (110)
e; X ey =es, ey X ez =ep, ez X ey =ey, (111)
ey X ey = —e3, e3xey—=—ep, e X ez = —e2 (112)
gooooo
0 1.94 (00OO00O0)
1 4
a=|2| =e; +2e3+3e3, b= |5| =4e; + ey + be3 (113)
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gobodgboooobooad

axb= (e +2ey+ 3e3) x (4de1 + ey + 6e3)
=4e; X e] + 5ej X ey + 6e; X e3
+ 8es x e1 + 10es9 X eg + 12e9 X e3
+ 12e3 x e1 + 15e3 X es + 18e3 X e3
= 4(0) + 5e3 + 6(—e3)
+ 8(—e3) + 10(0) + 12¢;
+ 12e9 + 15(—e1) + 18(0)
= —3e; + 6es — 3e3

gooo

1.21 O0O000b0bOo0Ooooobbobdo

0195 (0000000) 0000 R®*00000 a,b,cO0000
(axb)-c=a-(bxc)=(cxa)-b
gbobooboogobooo
00 1.96 (00D0000) 00000000 scalar triple vectord O
[a,b,c]=(axb)-c=a-(bxc)=(cxa)-b
gooooo

00 1.97(000000000)

a1 as as
[a,b,C]: bl b2 b3
cl1 C2 cC3
D1.98(DDDDDDDDD)DDDDDD
oodo
i1 C2 C3 ai
a a a a, a a
(axb)-c= 2 301— ! 302+ ! 203:(11 as as|=|by
by b3 by b3 by by
bl bQ b3 C1

0199 (00000) D0D0DO0OOoOoOoO
(1) (axb)x(cxd)=][a,b,dlc—[a,b,c|ld

(2) [axb,bxc,cxal=]la,b,c
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(3) [axb,exd,ex f]=]la,b,d|[c,e, f] —[a,b,c|[d, e, f]

]

a-l a-m a-n
(4) [a,b,c]l,m,n]=|b-1 b-m b-n

c'l ¢cm c-n

0 1.100 (000O0O0O00000) 000 O, A(a), B(b), C(c), D(a+b), E(a+c), F(b+c¢), Gla+
b+c)00000 6000000V =]|labd 0000000000

0000 00 e6000D000DODOOO SODOOOODO AODODOODOV=ShO0OOO0OD0OO
0000000 OABD OODOUOOS =|lexd| 00000000DODOO0OODODOOOODODOOO
n=(axb)/|axb|00000000 ¢000000000000000000000 AO0DO00O
h=n-c/=|(axb)-c/|laxb| 0000000000 V=|axb)-cf00O000O

(axb) = c=Sh=V

h=||c||sin 8

S=||axb]|

l|c||cos(7/2-8) =||c||sin B =h

1.22 0000 0O 000000000

D1101(DDDDDDDDD)R?’DDDDDDDDDDDDDDDDDDDDDDDDDDD

1) (a-b)-c=a-(b-c) (2) (a+b)-c=a-c+b-c (3) (ca)-b=a(a-b) (4) a-b=b-a
5 a#20000 a-a>0 (6) a-b=b-a (7) a-a=|al? (8) albsa-b=0
)

(
( b

) la- 6l all[b] (10) la+b] <ol +o] (1) ~1< S0 <
(12

(

(

(

la —bl* + [la+b]* = 2(Jall* + [IB]*)  (13) (a—b) (a+b)=|al*— b

)
a b ||* |laxb|?
14) [la£b|?=|lal®*+[b|*£2a-b (15) H + =
lall> " [b]]? la||?]|b]>
16) axb=—-bxa (17) axa=0 (18) a|bsaxb=0 (19) (axb)xc=ax(bxc)
20) ax(bt+c)=axb+axc (21) (a+b)xc=axc+bxc

23



(22) (aa)xb=alaxb)=ax(ab) (23) (axb)-a=0 (24) (axb)-b=0

(25) (a—b)x(a+b)=2(axb) (26) (axb)xc=(a-c)b—(b-c)a

(27) ax(bxc)=(a-c)b—(a-b)ec (28) (axb)xc+(bxe)xa+(cxa)xb=0

(29) (axb)-(exd)=(a-c)(b-d)—(a-d)(b-¢c) (30) (axb)-c=a-(bxc)=(cxa)-b
(31) a-(bx (cxd)=(axb) (cxd)=|*¢ ?Z

(32) (a xb)x(cxd)=la,b,dlc—[a,b,cld (33) [axbbxc,cxal=]a,b,c|?

(34) [axb,cxd,exf]:[a,b,d][c,e,f]—[a,b,c][d,e,f]

a - a-m a-n
b-
C.

l
Il bm b-n
l

c-m C-n

(35) [a,b,c|[l,m,n] =

0 1.102(00) 00 20000000000000000000O0O0DOOOOODOOOOOOOOO

o (A1 @ B o [ E o B]F]

L1 T -1] [1
~1| |1 2
(5) : 6) |3, ]2
01l |3 0
2| |0 .

0 1.103 (00) R* 00000 a, b0 |la||=1, b =3, la+b|=20000000a-b0 |la—b|
0ooooooo

D1JMJDD)R2DDDDDa:[ﬂJn:E}c:Li]D@m+w)c:0DDDDDDDDD

s,t00000000 s+¢t=100000000 |se+¢tb| 0000000

0 1.105 (DO0OO) R* O 30 0(0,0,0), A(1,—2,2), B(3,4,0) 000000000 cos LZAOB OO
000000AOABOOOOOOOO

0 1.106 (U0) 00000000 O0OO0OOOOOO 100000
-1
1 0 1 0
w |2 @ H H ®) H @ |2 e |
o] [1 3 o 1
3
0 1.107 (00) OO0O0O0O0O0O0OOOODOOOO
2 1 1 3 0 -1
e
1 1 -1 -1 2 2
0 1.108 (0U0) OOODOOooooOOO

(1) (2e1 —2e2+e3) x (12e; —4ez —3e3)  (2) (—2e1 + 3e3) x (—e1 + 2e2 — e3)
(3) (2e1 —3e2+e3) x (e1 + ea + 4des)
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1 0
O000OR30O00O000O e = |0],ea= |1]|,e5=|0| ODODODO
0 0

0 1.109 (0U0) 0000 a=3e;—ez+2e3,b=2e; —e3,c=—-2e1+es—e3 0000000000
(1) axa (2) axb 3) bxa ‘) axec () bxe (6) ax(b+ec) (7) (axb)-c
(8) (axb)-a (9) axbxec (10) bxexa (11) axcxa

0 1.110(000) 0000 e0000O0 @, b00000000OO0O00OOO0O a,b,c000000OO
ododooodotbednooon

(1) a=4e1+3e2—e3, b=2e; —6ex —3es (2) a=-e;+2ey—3e3, b= —3e; + ez + 2e3

(3) a=e; —2ey+e3, b=3e; +ex —2e3

01111 (000) 0000 @,b,c0000000000DO00OOOOOOOOOOOO0e000OOO

-1 3 -1 1 2 -1
(1) a=|-1|,b= |1 (2) a=|2|,b=10 B)a=|3|,b=]1
2 2 -1 -1 -1 1

0 1.112 (00000000) 00 R?204000000000000000000

(1) (an)v (173)> (354)7 (2> 1) (2) (O>O)a (_37 1)7 (_173)7 (272)
(3) (—2,0), (07 2)7 (3,0), (17_2)

0 1113 (00000000) OO R0 4000000000000000000
(1) (0,0,0), (0,1,0), (1,1,0), (1,2,0) (2) (4,-2,6), (6,—1,7), (5,0,5), (3,3,0)
(3) (112a3)7 (27_111)7 (1727 _4)7 (17_37_9)

01114 (0000000O0O0) OO R3O0 8000000000 DODOOOOOOOO
(1) (0,0,0), (0,1,0), (1,1,0), (1,2,0), (1,0,1), (1,1,1), (2,1,1), (2,2,1)
(2) (1’2’3)7 (27_15]-)7 (1527 _4)7 (15_37_9)7 (0)372)5 (15050)7 (073a _5>7 (Oa _27_10)

1.23 000000

00 1.115(000000) U000 1 0000000000000 unit vectard 0000

0 1.116 (0000000 OOO)

1] 0] [0] 0]
0 1 0 0
R">e; = |0], e=1|0, es=[1|, -+, e,=|: (127)
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0] 0] 10 1]

O |le;j=1000000000000000

00 1.117(000) 00O00DO0O0O0O0O0DO0O00O0O0UD 1000000000000 0000OO nor-
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1
g?] (128)
NG
oooooo

00 1119 (00000000000000000) U000 100000000000000000 unit
tangent vector0 00 OO0O0O0 1 00000000000000O0O0ODOOunit normal vectord [
ooo

0 1.120 OO0

204+y—4=0 (129)
0000000000
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p:[g4 (130)
V3
0000000000000
2
11:[{1 (131)
V3
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00 1121 (0C0000000) 0D AQDOOO/ODO00O0O0OOOO0OO CcOOODOOOOOODO ADOO
cOoDOOoOoOooOoobooooo

00 1.122(00) 0 AOODOO oBOOOOO CcO
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goooooo

dodbbobtbdodoooubb e 0000 e=celU00a—-—cO ed0Ooonono
(a—c)-e=000

0=(a—c)-e=a-e—c-e=a-e—(ae)- e (133)

—a-e—ale-e)=a-e—ale|*=a-e—a (134)

O00000a=a-e000000c=(a-e)edd00O
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OA=a,0B=0b,0C=c0000b00000O0O0CO0OOO0OO
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b 1
e= = |-1 (135)
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dooooobob e
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AoV V6 V6
ogoooooobb e ebbbbboog
2 1 2 1 2 1
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OC=c=(a-e)le=—4—|-1|=<-|-1| =2b 137

00000000 D(2/3,-1/3,1/3) 0000

0 1.124 (000000) O A(1,0,2), B(0,2,3), C(1,2,-1) e R 000000 ¢ 0000 AB O
00000000000 DOOOO
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00
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Doooooo
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oooo
00 1.125 (00000000) 0 A(e) 0000 q+tp 00000 B(b) O
p-(a—q)
b=q+"——>" (141)
Pl

gooog

0 1.126 (D0OOOOOOO) ODOOOOO

27
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0 1.129 (00000O0OOO0O) DO0OOOO

00000 A(e), B(b) 10000 BOOD (00000000000 b(t)=qg+tp00000 A
0 BOOOOOOODO
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=(a—q)-(a—q)—2tp-(a—q)+t’p-p (143)
= ||lp|*t* —2tp- (a — q) + |la — q|? (144)
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00000 ¢c0000 ABOOOO00OO
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gooooo
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0 1.132 (0000000) 000000
(0000 1)0 112900000 ¢t =ty 0000000000000000(145 000000
(0000 2) 0 A(e) 000 B(M)ODODOOO B(b)0OOODOOOOO
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Pl

0000000 e000000000D0DOO0OO |le]?=e-e=1000000000000 A, B
gooon

b=q+((a—q)-ee, (150)

la —b*| = (a—b)-(a—b) (151)
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ooooooo
1 p
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-1 1
la —q|>=6 (156)
OooOoo00O00
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0oooo
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gobodbld e 00 e 0000000000 O0O0OODOO0ODOOODODOO0ODOO0O

ajl a2 ais
V =+ \as1 aos ao3| = tdet [al as a3] = +ay, az, as] (820)

azr as2 as3

ooogd o, A(al), B(ag), C(ag), D(a1 +a2), E(a1 —|—a3), F(a2+a3), G(a1 —|—a2+a3) ooooo
e o00oooooogo

ai a2 a3
3
R>>a; = |ao|, a2= |ax|, a3= |ay (821)
asi as2 ass

O000a1,a2,e3] 0000000000000O0O0O0O0O0O0O0O0 a1,a2,a3 0000000000
goboboboboboo
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4.20 0O0OO0OO0OOOOO0

00 4.108 (DOO0O0OOOOOOOO) ODDOO

(xlinfl (x25n71

ooooooboooobooooooov o

i<i<j<n

gopbogooo

0 4.109 (D0O0O00O0OOOOOOO) DOOOOO

ugbogoobgad

V(xtha e ,l'n) =

i<i<j<n

(822)

(823)

(824)

gooobn-100 -y 00000 nOD0O0OD0DOO0n-200 —x 00000 n—-10000
oboobn-300 -y 00000 n—-20000000000000000 100 —x 00000 2

goooooogon

V(l‘l,fEQ, o ,I’n)

n

o O O =

T2
T2

1
To—X1
ro(ro—11)
zo*(z2—11)

n—3(
n72(
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To—T1) T3

1
T3—T
r3(r3—121)
x5 (x3—w1)

n—3(

xg_xl) o« o e
ro—x1) 23" 2(23—11) -

(825)



00000 (,1)booooooo

n—1
Xro—XT1 r3—I1 Iy —Tn
zo(xe—21) x3(x3—x1) T (Tp—1)

2 2

x9®(xe—x1) w3 (r3—121) Tn(Tn—x1)

V(xlwer T ,[En) = . . . (826>
T Bz —w1) m3" B(wz—a1) 0 2" (T —11)
zo" (o —x1) 3" 2(w3—71) -+ " (T —71)

goooo 100 »»—x; 000000000000 200 z3—x 00000000 O0O0OODOODO
ooj0(G=12---,n-1)02;—2, 00000000000000000000O0O0O00OOCOO0
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n—1
1 1 o 1
) I3 In,
3522 {E32 an
V(z1, 29, ,xn) = (xe—x1)(x3—21) - - (T —21) . (827)
332”73 m3n73 xnnf?)
5(52”_2 $3n—2 xnn—Q
gooooood
V(xlax%"' 73371) = H(xj_$1) V($2ax37"' 73371) (828)
1<j<n
gddboootdobooodoboooouoooouooooooonod
V(zy,xe, -+, xp) (829)
= H (xj—x1) H (xj—z2) | V(z3, 24, ,Tp) (830)
1<j<n 2<j<n
I @j—=1) I (@j—=2) [T @i—zn2) | Vien1,20) (831)
1<j<n 2<j<n n—2<j<n
I (=) [T (zj—22) [T (@—zn2) I @i—za) (832)
1<j<n 2<j<n n—2<j<n n—1<j<n
IT @—=) (833)
1<i<j<n



0 4.110 (00000O0O0OOOOOO)

V(331,902,l‘3): r1 T2 T3 2(552—901)(903—931)(963—@)-

T T2 1532

1 1 1

X1 X9 T3

2

V(zy, w2, 23,74) = | 5
T T2 X3

1113 1323 5(333

1

Ty
3342

LU43

= (IEQ — xl)(xg — xl)(az4 — 1:1)(%3 — Ig)($4 — azg)(a;4 — (E3) .

00 4111 (D000O0OD0OOOO) OO

a -1

al r —1

as z —1

F = .

Ap—1 -1

an, T
TV
n+1

0000000000 Ocompanion determinant [0 0 00

b 4.112 0000000000

F=apz" +a1z" '+ 4 ap 02+ ap_12+ay

gooooo

gooooood

F(a07a17a27"' 7an713an;x) =
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ag -1
al r —1
as r —1
an—1 -1
an, T
n+1

(834)

(835)

(836)

(837)

(838)

(839)

(840)



uoboboo0O 1o0b000boo0oodg

r —1 a; -1
r -1 aa z -1
F(ag,a1,- -+ ,an;x) = agp —(-1)
-1 an—1 -1
x an, x
n n

(841)

gobooboooooooogoboboboboboboboobooooooobobobobobobob

gbobooboobbooboooboboon

n+1 n
F(ag,ay,--+ ,an;x) = apz™ + F(ay,- - ,ap;x)
oo0oooOooooooooa
n+1 n
F(ag,a1,- -+ ,ap;x) = apz™ + F(ay, - ,an; )
n—1
= apz" + a1z + F(m; x)
n—2

= apz" + a1z 4 agx™ 2 4 F(az, -, an; x)

2

— _ /_/A
= apzr" + a1 Fagx™ 2+ -+ ap_02® + F(@n_1, an; x)

= apz" + a1 4 apx™ 2 4 - an 02 Fan1z + ay

goog

0 4.113 (0000000000 0O0OO)

aq -1
F(ap,a1;x) =
al x
aq -1
F(ao,al,ag;x) = |a1 X -1
ag X

= apx’ + a1z — (=Dag = aox® + a1z + as .

ago -1

ap x -1
F(ag,a1,a2,a3;x) =

as X

as

= aox3 + a1x2 + asx + as .

0 4114 (0000O00)

—_ = =

QU Qo 2

r —1 al -1

|| = a0 z —1—(=1)jas = -1
T as T

T

b c+d

d

c +a —0

d a+b

a b+c
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(842)

(843)
(844)
(845)

(846)
(847)

(848)

(849)

(850)

(851)

(852)

(853)



ugoboooboogod

o000
1 a b c+d 1 a b at+btct+d 1 a b 1
1 b ¢ d+a 1 b ¢ a+b+c+d 1 b ¢ 1
— = b d =0. 854
L d d oath| |1 d d asbierd " @rbrerdL (854)
1 d a b+c 1 d a a+b+tc+d 1 d a 1
421 0000 0O O00DOOOOOOOOOOO
0 4115 (00000) 000000000000 0000000000
) 12 3
3 -1 2 1 cosf) —sinf 111 —+v3
(1) 1 2] @ [—5 —4] ®) [sin@ cos@} 4 2[\/3 ﬂ (5) ii_;
1 -2 2 24 —1—2 a 00 2 1 0
6) |4 1 -1 (7 |1 — —1 0 9) |d b o (10) |1 -1 2
2 -1 3 05 —25 e [ c -1 0 -1
[z —2 1 1 1 0 1 2 3 2 310
(11) 0 22—-1x2—-1 (12) |2 2 3 (13) |3 1 —2 (14) |2 11
| -2 1 1 1 -11 -10 1 101
(2 -1 1 1 -20 1 0 2 1 2 -3
(15) (1 2 -2 (16) |2 —1 1 (17) |2 -3 4 (18) |2 =3 1
3 1 0 0 3 1 0 2 1 8 1 -5

0 4116 (00000) AD n0000000000000000000 A0 det(A) = det(4)"! O
0oooooo0

0 4.117 (0000O0) ADODODOOOOOOOOOO A0DDODO0ODOODOOOODOD AOO
0000000 A-'00000000000000

0 4.118 (U00O0OD0) ADODDODODOODODOOOOO A0DOOOODOOOOOO

0 4.119(0000000) DO0O0OOOOOO0OOODODOUOOOODODOOOOD

O { 2 — 3y = 13 (2){ wty=3 g {4;;:—23,_1 @ { 2z + 3y =9

4o + by = -7 3z 42y =2 3r—y =2 -3z + 5y = —23
3 +2y=1 0.7z + 0.6y = 50 dr—3y=1 V3r—y=1
(5) _ (6) _ (M 95 4 _ 8 _
2 — 3y = 18 0.3z + 0.4y = 30 Sx+zy=2 r+V3y =3
( )& — (sina) 3 20 +3y+2="7 r+y—z=1
cos )z — (sin o)y = cos
(9) , =« (10) cty—z=4 (11) { 20 +43y+2=6
(sina)z + (cosa)y = sin 3
3r4+y—2=256 r—4y+32=0
rT+y+2=06 T—yY+2z=28 20 —y+32=38
(12) 3xr+2y—2z=1 (13) 20 +3y+2=5 (14) —3r+2y+4z=—-4
20 —y+32=9 —r4+4y+42=1 —2r—y—2z2=-5
x—2y+z2=0 2 —y—2z=3 —3r—-—y+z2=95
(15) r+y—z=1 (16) 3r+y+52=5 (17) 2x +y= -3
20—y +3z2=2 T+y+3z=2 —Sr—y+2=9

129



2 —y+z—u=4

r—y=—4 rT+2y+3z2=-3
T—y—z+u=>5
(18) 20 —3y+ 2= -3 (19) —2r+y+4z=-14 (20)
—2x4+2y+z2+4+2u=—-4
r+y—5z=12 3x+2y—2=9
—rx+y—z+3u=3
—3r—y+z4+u=4 r+24+2u==6
2 —u=-2 -2 4 =3
(21) rT+Yy—u (22) r+y+4z+u
—Sr—y+z+4u=>5 dr -3y —4z+u= -3
r+y+z4+u=-2 —zrz+y+2z+u=414

0 4.120 (000C0O000) DO0O0QOOOOOOODO0DOOCOOOOOOOOOOOODODOOOO

a 0b| |z b 1 1 1 T 0 0a lf |x a
(1) |ba O] |y|=]1 (2) la b c| |y|=|1 3) [10c| |y|l=1|0b
100 af |2 K a® v A |z 0 bo1| |z c
(11 1] [z] [1
4) |la1lal|l|yl=10
b b 1] | 2] -1
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