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u+ix  (U+iv)u iv) u2 + v2 - (3.3)
_XUHYY YU XV '
T w2 +v2 u2 + v2 '

3.1. (& CafFR) T E ©°EB1I tz°C
°© g ©°2f t G € B .77 B L&° L,© EO a o
g E ©°CG B LECE L b b I/ ) £t € -

°E ROCE
3.2. (2 0= 2 £ 2Cka ta E ©°E&RBL
£xg° t). 7° £t © RB1z1;2,;,232C R © & &° ot & -

+ L
Q) ¢ t & &° t 1z + 2 =25+ 24
) =2 £ £ & &° L o:(z+22)+23 =21+ (22 + 23);

(N Lo b z12p = 2325
@ =2 £ L = L (2122)23 = 21(2223);
B) ke LE bt & :z1(zp+23) =2120 +2173.

E o I A 2 o €, °© & © G-
B1 kg ©° Ee 4+ t E (k£° & toL + ¢),
.E ©°& R tz° o ® L .

T e z=x+iy.T °& ke x iy R & & B
Gzt E & z=x y.

3.3. . 054 & A £
Mt © L & :z=z

(2) z1+ 22 =21 + 25,

Q) Zr Zz=21 23

Z1 _Z_l
4) % 7

. L , B ° & &° ot & + L

z z
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. g & t € © G RB1 tz ©. % 3 t € -
O E R1 tz©° € , & ¢t o ° C.— & t
® R R &1 31 g & B1 te°t
tt z° £t t ° t, ®CE Rtz -
4+ t L3324+t (3.1):
xy) EX uy v (3.4)
xy) (u;v) def (Xu yv; xv +yu): (3.5)
- £ t tt ko & tae O& £, -
e Rt (3.2).

L L + t
Gy) +(0;0) = (x3y); (xy) (1,0) = (Xy);
(x;0) + (u;0) = (x+u;0); (x0) (u;0)= (xu;0):

o 2 b t x0)2 o= R £z° X
& 24t (0;00)=0¢Lt (1;0)=1.
- e @ € E B & ot & °R3
X
xy) t= Y

X2 +y2’X2 +y2

S ti¥e; =

i= 1 Oy)=(01 (:0)=iy; (Gy)=(x0)+(0y)=x+iy:
€ R & t°t o © E °EBRBI tz° ez o L

31 g & B1 tz°e Rt £t L (3.4)
t (3.5), E R N t °©C.° e E ©OC 2 Lz
°© (x;y) Lt x+iy R & ©@F t €0 @  bek.
. L2 £ 2E bet.
© ap ,EE oe& R
e t £ ® CE Lt C t- Imz B )
@ &k, € E ©Ce te- y XYY
© 7z =x+Iiy L E L - <
€Oy C L @ © g€ & £ Oxy
(°LE Le C g E).° - ?
b © %C & B & ¢t Rez
EOt Lt ©zC e E - 0 L X
©E B1 tz©° & Ox g & @
& , & Oy Lt g& . ©CG
Lz© z, @ Ez, vt £ - N\
2t € 0, &t L0 y =X iy
€ z g © g @ @ &t
(2 . Lz 3.1). —t& 3.1
E z=(xy) Ozt et Er3 °E G -
Bt £ © B LE b L(r;?),2 r &2 t °

€ t Et, ° £t t Rg ac° ° t °oR
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L & Ox L Le C G. . Lt & € -
° it 3 . & ° t
X=rcos”;, y=rsin’7;

06r<+1; 067 <2 :

£2° r 3 & o £g® 2,7 @& @
r=jzj; ”=argz:
a Om ® ® ao a a 2 n, OL
(i) @° t a £2©° argz 2 [0;2 ) ( € 31
1 E °©a —argz2( ; D;
@iy ( = Rg) @ & Argz=Tfargz+2 njn2Zg;
tg © & € tat
Argz argz (mod2 ); Argz="7~ (mod2 );
L ot ° L RB@& [3z°.
ta b aC ek € © G R1 tz°L L
Zz=X+iy=rcos” +isin” =r(cos” +isin”):
ta b 2CE E tg © b bt E -
°E RB1 tz©

ry(cos ”; +isin”1) ra(cos’, +isin”y) =

sin”1sin”,+1icos”1sin 7, +1sin 71 ¢0s 7>

=1rir, COS”1C0OS 7>

=rr cos(’y+ 7o) +isin(?1+ 7)

& £ 1
jz1 zo) =jza] jzoj; Arg(zi z2) = Argzy + Argzp:
o o @0
3.4. _ © .7 E ° E t £ @ a -
o &z x° ot k
el” 2 cos 7 +isin 7
o R ® °g g@°
EOL 2 t, ° ge ° & ° ¢
E bk el 2 € °or b aELO
ot 2 © ® ®EL1 2 ° o E -
gt €2 © I X Et f(*)=cos”+isin”
Jiasd & O#

(1) fC2)=F(C1+ 72);
(3 R © E ° ¢ E Lt
a £ 7 2 Arg(zr z2)

1- I o ,
g & E 71 2Argzi t 722 Argzy,
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° & tgo g L € ° ¢
z=re'’; r=ijzj; *2Argz:
T ¢ o EL C o @ a °© & L
ot °3 @° : &k z=x+Iiy,

def i ..
e? = @Y =X cosy +isiny :

£t € © E RB1 tz° © ® . -

© . La t 26 t G o 3 Lat k-
ﬁ L LLi(E ©OE 1 te° & :
r(cos > +isin?) " rM(cosn” +isinn?); (re! )" =r"e"": n2z
T tr=1 ©° 2 °
cos” +isin” " =cosn” +isinn”; (3.6)
E ° t E T B &S EozGbr L@
. ° £ € d. tg° w 3 g C n-g & -

tt .Lae° z, ®°L w" =z:

T & bt te° w,z (3 °© ¢

RN = <R =r"";
h = +2k k2z @ - = 42K oz
n n
Im
EL E ° ® - z

tz. 3.2 t toeoe @ £, -
® g t © £t G 5& -
t.

—tz 3.2
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.77 ©° £t € a € .- o £t € a
r@e bt | E o & E C ° ¢ R
at+ib=x+iy,2 b&0. 2
x2 y2=a
a+ib=(x+iy)2=x* y?+2ix ’
(x+iy) y y O 2xy = b
T o K 4+ t Daete R t2€ R t € -
a E .
ta t &EL E tt E © E 2 a
OB @o
el” =cos” +isin”
o , z SR ZE S S Eazt = Et,
e @ : )
e " =cos” isin:
e R t°t R t o 3 & , 1 t
L_eT+e 7 el e T
cos = sin %
t °R o 2t °© t+ #® & LCEx & E -
OcEa a a .
def eiz_|_e iz ) def eiz e iz
= = 3.7
c0Ssz 5 sinz 5 3.7)
o La £ 2C @
cos’z +sin’z=1
© ag 2. @ °R © ta £ 2Eta E Lo,
® % R © g & 31 tg @ , @ ® 13-
tt © E ©°E Rl
<. "L E ©ot zEL E tt. "t E o G € tt -
°© g & L, 1 L b 37
Z+ z z z
chzgi; shzgi: (3.8)
2 2
t E tt K3 ® @ ® a4 E°t ¢ CEaxt 2 L
a4  Eot Bt & & E @ °t 1 t E -
coshz t sinhz.
t °B 3.7)L@B8), 1 L & a3 F ©-
®EL L b t2 t =Gt t Et ¢t
chiz =cosz; cosiz =chz;
shiz =isinz; siniz =ishz:
L + t o ° t ® & + £t © 3 [Fop-
®EL 1 Etot = ® ot & 4+ tg © ta £ -

®EL1 E t@.
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2. °© 3 &R b t
1. E txe °?27 t Lt t R
2. € o 3 g ©F t G E R 7?
3. ° & %% © t ©° B tz°t o=& RB1 tg © ©°2 k-
t =zEL E B L7 Ez O .
4, E E ©°& tze ? E ©°2f t =zE t-
z € O RB1 tz°? " £ t t 3.
5. °f @ ° t t t &Eka Lo € -
O E Rt tz° ¢t.
6. € ot E © tze a 2
7. 7 eCr & O t £ 2Eta &) E ©°ER L
tze t.
8. E G (5 ® £t ?~ tzCt & O € O (Ex-
a g £ .
9. E ° &t & E t °xE & t?° LA -
°Re t € Bt © 1€ £ .
10. 3 ® °© t a E ©°G& 2 tx°? "t -
t £t R
11. € ta t =€ et € © G Ri1 ta ©?
Tt ot £t R
12. 7€ t o t t E ©9C B1 tz° t -
L °gea £t °g, a ® a .
13. ° g° |
14. © 4 ° .
15. R g2 € n-g & Lt € ©CG 2 tg°?
16. E° € ot 31 1ot (3 n-g & Lt E © &
a g0 2% € L1 @ t 2 ¢t £ ?
17. _ 4t ca t t © t G n-g & Lttt E ©°C @
£&© .
18. o @ °© + 3  Eor zEh € ta.
19. © °R & t & E° zE1 b t2 t &Gt
€ t@.
3. 7t 3 & t
- —_ P~ P~
2 3.1. E t , & Q[ 20 #1 tz° £ a+bh 2
a abhb2Q, °© & tz° R ° b P
—& L. E & t © ©° ER1 tz°(a+b 2)L(c+d 2)

bre &, L Lt & t o ap 2 G

(a+bp§) (c+dp§)=(a c) + (b d)p§2Q[p§];
(a+ bpi) (c+ dpi) = (ac + 2bd) + (ad + bc)pi 2 Q[pi]:
-° @ 2 E ®E © E #° :
a+bE§ _ (a+bE§)(c dgi) _ac 2bd bc adP

_ p-
c+d 2 (c+d 2)(c d 2) 2 202 ¢z 2d? 22QL 2
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b 3.2. "R kzot LR L3 () B + 4i)7  2i);

29 + 22i
) ———.
) 7 2

-4 L
@+4i)(7 2i1)=3 7 3 2i+4i 7 4i 2i=29+22i;
29 +22i _ (29 +22i)(7 + 2i) _

7 2 (7 27 +2i)
_29 7+29 21 +22i 7+ 22i 2i:159+212i:3+4i_
72 (2i)2 53 '
Tt 3.3. 7 b ta Lt 2E0L € ° ¢
&° ot +2°:()zp =coss isin; (k) zz = coss +isin=
()zz=sins +icos=; (¥ z4= sin- icoss.
-4+ L.7° E Gzt . K L a=cos-, b=sins. 7 -
gE°E a?+h2=1, o z1 tz°z, k=1;2;3;4, R1, @ .

b1 2 RE . ta 3.3).
() €.t Kk (%] kg z;=a ib, & © AVAN(
y .1 =argz12 50, t

cos 1:cos7; sin”q = sm7 D 1= 7;
= — +isi —_ = i—
Z1 = COS 2 isin 2 exp |7
(3) €.t Kk g t&° z,= a+ib, & © INE
y . 2=argz; 2 5, Lt
k] — . H r — H £ — _6 .
cos 7, = cos7, sin 2—SII’I7 D 2 = 7 = =
z —cose—+isin6——ex i6—
270087 7~ 13
() E,t E 7] £#© zz3=b+ia, & © 1 E
, - . 3=argzz2 0,5 ,t
cos’3=sin=; sin’g3=cos= )Y 73=— =2,
=T 3T T2 7T 1w
z —0035 +isin5 =ex i5
378 1%~ P I
® €.t k %] £2° z4= b ia, & © e
... Ta=argze 2 5 b
c0s”4= sin=; sin’;= cos= D> 7 =3 -
4 — 71 4 — 7 4 — 2 7_ 1 )
9

z —(:os19 +isin19 =exp I
4= 00y 1z~ P g
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Rez

b Isez 3 J Iiez
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a

ADRARY

—+# 33. ° L 3.3

T ®°L RBEL ao L2 € [0;2 ), EC
ErRR°e S &g °© €E( ;1 ° ¢
cos”4 = sin=; sin”4= cos ) 7y = - 3.
T 7' ‘T 7 T2 7T 1w
Z4 = COS S +isin S =ex i9
4= 14 % 2P g
Tt 3.4, L ke 2t i ta t zEQ0L G -
° 0 .
-+ L. _ v ] 2 =2 ° ¢ Le C (23
2 b ©° ot e Ox, € arg( 2) = .7 G
2=2(cos +isin )=2'.T gE°E ]| ij=1¢t E i° t
L °© @ ©° Oy arg( i) = =2;&° °
i=cos 5 +isin 5 =e ' 72

2
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~ b 35 "Rzt (1 i)

Imz — % L. & b otz 1 i pa -
L 2€E@( € ° :
Re(1 i)=1, Im iH= 1,

i1 oij= IC)12+( 12 = pi;

Rez
o 3 cos’—pl—' sin” = pl—
X “§ 2 2
<N » .
,,,,,,,,,,,,,,, 8 =argl i)= 7
& © argz RE L Lo
—t&.34.° Lt 35 « ;17 :
@ o= Pae 1t Top¥et ¥ oo¥e i (42 =
35 3 _ 3 1 .1 17 .
=27e ' 7 =27 ![aE |![a3 = 271 +i):
R & 3.6. 7 ° t °3 © Eazt & Lzt 2 g & @ao
L ot °R .
—4 £, & o B36) © n=3:
(cos’+isin’)3=0033’+isin3’:
- W © ® ° kb - (& . °© (4.3),
#. 56):
cos® ” +3cos® ” isin” +3cos” i%sin?” +i%sin®” =cos3” +isin3”:
Tt L o & Rt LB zt° Ot 2 & @ @
g , ©

c0s3” =cos®” 3cos”sin?”; sin3” =3cos?”sin”  sin® 7:

N & 3.7. "R b cos°t L2 £ aCL EtLE -
B @ .
— 4 L.72ECCE cost=1(e"+e ) (z . °R (3.7)), © ,
1 ° - :
it 4o it S
cos®t = 5 =

— ﬁ e5|t_|_5e4|te |t_|_10e3|te 2|t_|_10e2|te 3It+selte 4|t_|_e 5it —
— + +
24 2 2 2

1 cos 5t + > cos 3t + 5cost'
16 16 8 '
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T L 3.8. 7 k @ t £t &° ot & 3:
X
C= coskt =1+cost+cos2t+  +cosnt;
k=0
X
S= sinkt =sint+sin2t+  +sinnt:
k=0
— & L. — =2 £ B £t C+isS:
X X X x
C+iS= coskt+i sinkt=  (coskt+isinkt)= et
k=0 k=0 k=0 k=0
"B kxCL & °© L & Or 2 L 2€ 0 a gmbt:
n 1 n—+1
ki 1 ei(n.+1)t _ el 1t g 107t Qifrtt _
o 1 eikt pit o it il
n+1 -n_+1 A A
:ei%t el t e 1= t —2' :ei%t sin nT"'lt
eit o it i sin 3t
g B & °© Otz ,
it e it
sint= ————
2i
. ° o ) tt o= £t ek, b
1 L EC o o :
C = Re oix SN n—“”1t _ €os sin "t
- nt L
sin 2 sin 5
ine Sin 231t sin Otsin 03It
S=Ime'z =
sin 3t sin 3t
T 3.9. "B ket ( )pi; (3) P
—% L.() 7T & i=x+iy.~ € &, ©° t
i =x2+2ixy Vy?
2 2 _n- H
Xc y =0 1 P- 1+i
X=y= — i= —
2xy =1 > y pE > 2
k)~ & p3 41 = x+iy. ~ ( & , ° t
3 4i=x2+2ixy y?
X

2 y2=; ) X= 2 P
2xy = 4 = 1
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Tt 3.10. " gt & L QI
—& L. £t ,jlj=1,argl=0,Argl=12 k; k2 Zg,

_ o 1=3
Pi_ 1 etik =expi%; k=0;1;2:

T Lk=0 ©°
,,,,,,,, PT —etizg
! 0
P\ T bEk=1
4 P is
= = -+ R
1l exp3p0053 |S|n3
3 1. .3
: = -+l
| 2 2
T btk=2
ffffffff P- 4 i
= - = — + —
12 exp3p0033 |s|n3
_ 1 .78
4235 ° t 310 = 5 5

- t =€ t t + ¢ t tz. 3.5.
T b 3.11. "3 k&°L I33_1.

—4 L.
YImz P _ _ +
I+ P 1=Qe' =exp i 32 K
a k=027 tk=0 ©°
. P 1 P3
LN N 1 =expi§=§+i7;
1 5 Rez 0
3 Lk=
P—  _ _
: |¥ 1 =expi = 1,
tk=2
—4236.° t 311 P— _opid =1 3
10 expl3 > —:
- £t 2€ L L 4+ t L te. 3.6.
R & 3.12. T gL ® Lt Q_i.
—&4 L. 7 2€°C j ij=1arg( i)=3 =2,
— 3 1=3 37+2k

1= 1 &= =expif; k=0;1;2:



3. Tt R 47
T tk=0 ©°
. 4lmz
P— _ .
P o=expo =i
tk=1
o) 7i Ps 1 z
VLT T o b N >
Ltk=2 Rez
R i P31 *
i =exp——=—- i Ps 1 Ps’ 1.
1 6 2 2 2 _ 3! 2 3l
“g B LG L E - ~_
R 2. 3.7 £, & - !
® ot G © ® 4+ - —+® 37.° L 3.12
L LO a a o LCE
r—  p
b 313. " gt e gt Lails
2 2
1 P3 .
—4% L. CGCEEC §+i7=exp2'7(ae £ 3.10), °
=
1 P3 2
4 L3 _ T . 1.
4+ j— = =
> |2 expi ; k=0;1;2;3
- ’r_k=0’r_I
r = _
“ ox 2i — ex i _p3+1i_
" T T2 T L 'm\z
k=1 P34 1
r L| _ 2
* ex 2 = ex 2 _ Ll 7 \
P73 ) P35 = 3273 s _
k= Rez
r ! _ 5
*exp A —ep =1 ips' P31 3
Pz =%P%5 =7 7o = i
2 S~ 1 ii
tk= 2 2
r ! <
: T 5i 1 P3 —ta 38. L 3.13
TP TE T2
- £ 2 +t L 4+ t L te. 3.8: ©@-
K £t € Ltk @ E &, © ot itz 4+ -
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Tt 3.14. 7 € &t &

() ch®x  sh?x=1;

(F) ch2x =ch?x + sh?x;

() shx+shy=23hX+ychX2y;
(®) cos(x +iy) =cosxchy isinxshy,
() sin(x +iy) =sinxchy +icosxshy.
— & L

2
. 1 .. . Lo
() ch®x sh?x=cos?ix Fsinix = cos? ix +sin ix = 1;
(£) ch2x =cos2ix =cos?ix sin?ix =
=ch?x (isinx)?> =ch?x +sh?x;

() shx+shy= %(sinix+siniy)=

! 2sin I(X;_y)cosl(xz y):
X+y X Yy _ X+y X Y,

> ch > —23h—2 ch >
(® cos(x +iy) =cosxcosiy sinxsiniy =cosxchy isinxshy;
() sin(x+iy)=sinxcosiy + cosxsiniy =sinxchy +icosxshy:

R & 3.15. 7 @ £ cos(iln3).

i
E ish
i

— % t .7
cos(iln3) =chIn3 = % e3¢ N3 = g:
G E , L Gk & (Lek 2)C O E 2 tgo
R © fFOo & 1.
4. -~ £t © & ® i a 4+ L
3.1. "R tx°L
() B DE+5i); () @ 2)@E 3i)y;
#k G 20B+1i); () @a+2p@ 30
() & 2@ i) () G6+E i)
® @B+2h6G i), () @B+5)@ i)
3.2. "R tx°L
0) 17 i+11+13i. @ 4+7i+7 i
5 2i 2+5i "’ 1 21 1 3i’
11 13i 18 13i. T+ A+Ti
® S5 s a0 O THEit e
17+7i 4 7i 11 3i 17+ 7i
O 355 7@ O 55 * 3+
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3.3. 7 & &©° ot Lg° ta L 2€EQL C o -
Q .
. . cos +isin
; —_—< < a
() sin 1eos ' ()cos +isin
(F) 1+cos +isin < 6 ()1 sin +icos ;0< <§;
1+cos ++isin 1+itg
: c < _- :
()1+cos isin ' 0 2’ ()1 itg
3.4. "B kgL
OPrE @ Praw () P
(&) 21 20i; () p8 6i; () 2
) I05+12i; O) p24+10i;
35 — 4 L
722 4z+8=0; () z2 (3 2i)z+5 i=0;
)
(F) z?> 6z+10=0; ® z2 (1+2)z 1+i=0:
3.6. "3 &%k C AL 2EL E L
r - - r - -
O s 7221 11+ 170, O 229 3i 10 5i,
r‘3 2i 3+i 3 bi 2+i
, 17+11i 29+ 151 S © S—
&) 3 1wm O 460k
3.7.'BSLae°L E t K ’r_:S
0 L5103 19 8 11j 3, ® 2 131 3 31 10i 3,
1+i°3 2 i3’ 3+i'3 1 23’
38. 70+t & 3
() 1 c2+ct cl+:::; k) Ccl ci+c cl+::::
[ € L— e £ @+n"]
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1. _=& R E £ ER
a o©o R 7& K E LxC o,
. o ( @ @ x) ° K B & R
b £ axk,2 a2K € b °© (a&0),Xx
, € b b K. tz° k2 N[ fog
3 2 @ ° .
a o g En( @ 3 x) ° K
@ ° :

P(X) =ax" +aix" 1 +ax" 2+  +a, ox*+ap 1X+an;

a 960  #°tag=1, a o R ® t R . -
® &1 a o @ x ° Kk & K[x].
a o deg P (x) tEe 4 L e g1 -
ot a e o . © a a o (.. -
a o 3 C tt RC a ° Rzt & @ 1.~
° ok £t A1 b ztE E R ® a o t
ot £ 2 bt G te Ph(X) £ a o g £n.
o & RL 2 t a o P(X) £ Q(x) £ ®
® 4+ t
deg P(X) + Q(X) 6 max degP (x);degQ(X) ;
deg P(X)Q(X) = degP (x)+ deg Q(X):
4.1. ( ® a o ). a o
P(x) =aox"+a;x" '+ +apt Q(X) =bgx"+Dbyx" 1+ +b, ba-
° 3 ° K ® B 2 t ©°EC a | E? L
2 R E £t B £ £ E RBieg I @:
ag =ho; a;=by; :::an=bnu:
I 2 t, ® Bt & k3 OLk a o R
(EY B @.
" - O L a o . ® a o o ®
°© , zEC°CE ® @ R ©°t t ° t .
= a £, a °© P(x) ©° g a o D(x),

?Le oge (3] a o Q), P(X) =DX)Q(X); t

50
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QX) 3 & g B °© v P(XX D(xX):
_ P _ :
QW =5c5 © P =DXQX):
® 1
P(X) _ :
degm—degP(x) deg D(X):

-~ O L a o 2T e o ® oa L o L a o_
E ¢

.o L € .7TO° L a o °© [ ©°¢t

22 E &2 © t 2 & E ¢.

4.2. ( © tt a o g & € ) 7° ©° kR a .
o Pn(X) t Dn(X) &0z o & (22 a © B0Qn mX)tL
Rk (X), b & 2
Pn(X) = Dm(X)Qn m(X) + Rk(X); (4.1)
£
deg Rk (X) < deg Dm(X): 4.2)

a ° R Qn m(X) £t Rk(X), R R & & °nR
g R L & E 1 © t Pa(x) Dm(X)], ° R t -
& Rk .

“#°L  °L a o Pax) a o dea L (°L @-
3@ a ° )x ¢ & € E a o °© Je t,
R & S

Pn(X)=(X C)Qn 1(X)+RO:
4.3. ( E & €) _& € ° ¢t a o
Pn(X) x ¢ Pn(C).
44, © 2 L ( 9, a o p.(x) ° & X CkK
& € a t OF€ a | E2 ¢ € a o Pu(x),
Pn(c) = 0.

. @& R €& , a o g tn 2 E° n
3 @.

- 1 - o a o © x ¢ E

£t Lt 2 g °@ t v g @ Eoar BT -

— 22 L a o

Pa(X) = agx"+ai;x” 1+ +a, 1Xx+an:

& °© £ Ph(X) x ¢ g °© k0 2 ©° g -

tn 1

Qn l(X):bOXn l"'blxn 2+ +bn 2X+bn 1;

1p divisor ( ©°£ © ), Q quotient ( & ), R remainder ( & E).
2 43 € & ] g .
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2 ER ©° &z tg° . © ©° g € (ALHL
4+ z° L
apX"+a;x" '+  +a, 1 Xx+a,=

=(x ¢)box" T+bx" 2+  +bp o2X+by 1 +R:

—2E B ®E AEL g sttt L ER g2 [, ©-
t

agx" +a;x" '+  +a, (x+a,=
=box"+ (b1 cho)x™ '+  +(bn 1 Cbn )X+ (R cbn 1)
@ 1 L

ag = bo; bo = ao;
a; =bhy cbhp; by = chg + ay;
a, =h, cby; b, =chy + ay;
Soiiiiiiiiioin = Liiiiiiiiiiiin
an 1=bn 1 by 2 bh 1 =c¢bh 2+an 1;
ahn =R c¢cby 1 R =ch, 1 +an:
- ©° R R tx° t@ t o E Lzl E°L
1’ ] :
ag |ag | i ak ilan 1| an
Clbo|by|:ii|bek=chk 1+ax |:::|byh 1| R
- 1 P& € LR te BCE L B a o Pn(X)
E AR t & @, 2 g C Lt RBh =& @
Qn 1)Lt & ER.
T ®ECCE,r 3¢ T, e ER ° t a o
P(x) © x ¢ £ P(c), &1 - g ©
€ ERGe £ R tz° L t a o €.
- R E ¢t a o | Tgop g0 ¢ ©°© g €
a ©  Pp(x), ..Pn(c)=0, a ° Pa(x) ER3 te
t
Pn(x) = (X C)Qn 1(X):
2%k b bzC ¢ °© 2 € a % Qnix, & -
, c ¢ OC a o Pux).
- t &° X
Pn(X) = (X ¢)’Qn p(X);
a a2 9 Qnppe)&0, .. tz° ¢ °© 2 € a o
Qn p(X). ~ &° a , k2 ¢ ©° & € -
& Lp a o Pn(X).
4.5, . &L ke ¢ ©° =z € € 2 Lp a o

P (x), °© & € € g bp 1 2 2 @ PY(x).
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. a o 3 ° € © E RB1 ta °.
4.6. (=2 °aEk ;& .2 36). . £O a o
P(x) 2 C[x] L CE 0 0 £t E ©OCG RPE LT OB
L &° L, E ©°CRBI ta°C © g ©°f b gt € -
R .
47. © & L. _ kO a o p,(x)2C[xt nCE @,
L € G € gt g ©°C ,ECE a ¢ &
(2 , € 3@ a o P((x) 2 C[x] ® tn
ER o t £ o @ R L °a
Pn(X) =ap(x c1)(X c¢2) (X cpn);
L. & LC @criiicn @ BB be ot .
—. 77 L L3 a o R, a o P(x) 2 KI[X] 13-
& £ £ B ( © K), #°L ER3 o
L 2 1 a o + 0 °© QOe& L.
4.8. .. kO a o P(x)2K[X] °© Je L
° ¢ t t £t b B a o L
P (%) = Q1(x)Q2(X) : : : Qm(X);
L. #2L PX = RIR2(X):::Ri(X) a o t Ea
£, m=1+t L 1 o0 1z £t °0¢t -
& 2 R(X) = kQk(X), k=12;::5;m 2 (2K, (6&0.
49.— © £ .
1. . kO a o I L £ b
2. "& ELO a o P(x) 2 K[X] e L>2, ¢t ot € -
°© K, t t .2
3.7 ® CIx] £t £ B L ©° & °C a o Q3
K L.
4. ~ ® R[X] £t £ B L ©° & °C a o Q3
(U Lt a o 2 & L (C 3 Wl
° R), Lt ot o=& 1€ @.
5. 7 & Qx] & o & T S [ a o o kg
@ L.
T a o R o o @ RB1 tz©° ° RY
8 ° Pna(X) 2R[x] & tne o= B LE Lt t
& L LEE a o 2 ©°EBRLCE Lt -
t, .. RXl KX a o | g t RGEE © -
® R[X], L g & Ry (3 d, 3 a.
° ., @ t RGEE © @ Clx], & ° t
ntE ©°& R1E @3, %L e L (3 RO CE 2 °C ,ECE
a ¢ @
I 2t @R E 2 L a o 2 L °g
2_ £, 3 £ NN E LR a.
° R, ] a, £, a o x4+ 2x2+1 = (x2+1)2 2 R[]
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4.10. .8 P@ a ° 2 geg B LE £ t-
£, a2 t ROECE © ® Clz]. & © © -
Ea z2CtL
P(z) =P(2):
4.11. . &L P(2) 2 C[z] a ° & geg R LE -
Lt £, tz° c 2 C , d ke z €
° =& € a °  P().
G kK , a o B o B ECE L b L
E °E&@RBRE £ 2 ° g O & . Bt L.
& ¢ & . B1E a (= ° 3t LBL -
& L) ° b a o E o 1 Lt t L

z oz c¢)=z®> (c+c)z+cc=2z2 2(Rec)z+jcj*;

° g & € 3 .1 ° : t , .1 ° t-
t, 2E°CE 2 txE Lt t t o

D =4(Rec)® 4jcj><0; EECE jcj?> = (Rec)? + (Imc)? > (Rec)?:
4.12. < R@ a o a geg B LE L -

r R o n L o g R L ogt
t L i€ 1 .1 ° :

PX)=a(x c1)* (X ¢Cs) s(X+px+q)*t (X+prX+qr) "

a o° 3 o L ° R1 tze° ° 3@
a o Q)& t © BLE Lt L ER -
g © QX)) =EgP(x),2 a,b °R tz°, P(X) a o
& ©°B L C t b t. & & , a bt g ®-
® t a o & °B LC L L L. & (2]
a o g 3 ZI[X].
4.13. .8

P(X) =aox" +aix" '+ +an 1x+an 2 Z[x]:

T &oL £t ©° t2° c=p=q,® ptoaq L &2 B °R
ke, © & C a o P (x), qg ©°© & ©°% ©°
g #2 € Lt ap @ a o p o ©° g [ -
a o an
CEECCE o Lz© , ©L ° .t oLk C
Lz St ©°g, ° (3 a E gt
& £t °© B E Lt
4.14. ZOL P (X) '3 BG @ © g OB LE -
Lt £, g @ L E t g © g kD °R
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<. "L - . € Lo n! © a g n -
Rz t £t &1 °© B t&g° 1 n G t ©°

nt2q o (n 1 n:

= ° t o a 0l=1. tz° n! E°L = 2 &k

2 & ,e2 @ Lt ne©° , ..e® £ t ©-

a ® & Oz .

b te R ¢ t t (634 3 & ta°
n!
CI’_
" ri(n )
te® Cf E°L & @& 2&£ L © r-° &

Ln_O a
4.15. .t te R € t t R [E° &° ot t
® O L

(M cl=cp=1ci=cp t=n;

5 k & }IL °©g {
nin 1):::(n k+1)

2 ko
k & £t ©°9

(3 Cp k=cCx

@ Cy=

(4) CKk+Ckt =ckil;
(5) CQ+CL+ +Chn=2m
(6) C§ Cci+ +( prch=o.

Tt . B & O Et te 1 € t t o
E &®° otde & Et1 B t2° Lt . — &2 t t2

Co
&
c? Ci
. & - &
c3 C; c3
S & - & . &
C3 Cs cs Cc3
S & - & . & . &
c? Ci C? c3 Cs
g ap © pta R & ° R & -

o ko CO,Cr ::,Cch, b . G Lok 3 ]
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o, & © 31 L. L2 3 ® ao -
E T &E©°:
n= 1
n= 1 1
n= 1 2 1
n= 1 3 3 1
n= 1 4 6 4 1
n= 1 5 10 10 5 1
n= 1 6 15 20 15 6 1
n= 1 7 21 35 35 21 7 1
n= 1 8 28 56 70 56 28 8 1
4.16. L & &° %] o, R -
° @k - :
(a+h)" = Cka" kb*=
k=0
=a"+Cla" h+C2a" 2+ +CKa" Mpk+
+  +Cf tap" t+p™ (4.3)
2. © ° R &l L L
1 ° ¢ © t g° ot L@ ° a .
o 8 o , @ a o , L RY a _
o .
2. € ° g bt &° L b b a o ?
3. & L L 1 a o ?
4. TEE g° & & ) 1 a o + Gt © -
gt btz @?
5. ° ¢ © tte & C ° a o
6. ° ¢ E & €.
7. °% ¢ h
8. T € Gt © Lz € @ 3 a o g £ n?
9. _ L4t @ ©° L a o X Cc& g & B7 -
10. °r @ B a ¢ a o |
11. °r @ & LC 2 LCE a o C
a 2 @.
12. °% 9 = oaf 3,
13. E°C € /N3 a ©° P(x)2C[x]?
14. € L A 7] a o ?
15. ° ¢ ° 23 a o 2 t
T A Y a o .
16. © a o R o g T A (Y2 ° C?
17. © & a o R o g £ 3L ° R?



18. 7 £ t t K t bt R a o °© Q,t -
ot & 2, 3, 4.
19. o @ & O E o & R1 CE @ a o & O -
® R LE Lt L.
20. e S ° Lt a o £ R[X] t-
£t R £ ©t.
21. °r @ t ©° 1 ¢ | a o & ©°nR-
Lt E t t t.
22. °r @ £t ©° 1 ¢ | t a
a o 2 °R L E t b t.
23. K ® E t©° © a }g0?
24. E k£ te R € Lt 13?2 % @ ti e O
® .
25. (3 ao tET xE°C?
26. ° t4t ° - ko £ .
27. 7t ° Et - ° & @2, 3,4,5, 6.

3. 7 L 3 & t
Tt 4.1. — e a o
P(x) =10x> 21x*+21x3 3x® 7x+6

a o pD(x)=2x> 3x+2.
—4 L. 7t t ©a ° t a o aO0E e -
otd © o .— ©°% & P © a o . o 'a p(x)
.. o LEC K Qe L, 1 otd ez P(X); 10x5)
& #0 © a o . o o px)( 2x?), @ a o.
2 5% o °© D(X)t Rt o
t L £ P(XX). ™ ke 1 , €& © g -
& & 3 & a o , & 3 a + L
° ©°.
105 21x4 +21x®  3x2  Tx+6[2x%  3x +2
10x>  15x* + 10x3 5x3  3x% + x + 3
6x* +11x3 3x®> TxX+6
6x* + 9x3  6x?
2x3 +3x> Tx+6
2x3  3x? + 2x
6x> 9X+ 6
6x> 9X + 6
0

. cQ(X) =5x° 32+ x+3.

T 42. — ©°t a o p(x) =3x> 2xX*+x3+2x+7
a o DX)=x3+3x> x 2z & C
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-4 L
x> 2+ X3 +2x+ 7 |x® +3x% x 2
3+ 9x* 336X 13x2  11x + 37
11x* + 4x3 + 6x2 + 2x + 7
11x*  33x3 + 11x? + 22X
37x®  Bx?  20x+ 7
37x3 + 111x*> 37x 74
116x% + 17x + 81
, @ Q(x) =3x? 11x+37, & CER(X)= 116x>+17x+81.
N 4.3. — ©°t a o 5xS+x+1 XxX+3& g & B
-4+ t 1 - 1 1
ap a, =0 a, =0 az =0 as=1 as =1
c= 3| b= b= 15|b,=45|b3= 135|bs =406 | R= 1217
B kx° Lo
bo = ag = 5;
b1=cb0+a1=( 3) 5+0= 15
bp =cby +a; =( 3) ( 15)+0 = 45;
b3=cb2+a3=( 3) 45+0= 135;
by =chs+as=( 3) ( 135)+ 1= 406;
R=chy+as=( 3) 406+1= 1217:
GE( ©° ) = Q(x) =5x* 15x3+45x2 135X + 406,
g € R= 1217: € a p( 3)= 1217.
R & 4.4. " & 8¢ ¢c=2 ©° & € a o
PX)=x> 4x*+x3+10x?> 4x 8. 70t € 3 a ¢
-4 L. - o a ° PX) X 2 &l - :
a=l|la= 4| aa=1 |az3=10|ayu= 4|as= 8
c= b0=1 bj_: 2 b2= 3 b3=4 b4=4 R=0
3 b b ox* 2x3 3x2+4x+4.— oL a X 2
ap=1l|azs= 2|a= 3| az=4 |as=
c=2|bp=1| by=0 |bp= 3|b3= 2| R=0
3 b b x® 3x 2; ° a X 2

ap=1l|lag=0|a= 3|laz= 2

c=2 b():l b1=2 b2=1 R=0




Qp=1lag=2|a =
c=2 bo:1 b1:4 R=9

I T E ©t °, a © P(X) ©°e&
x 23, o @ x 24t € g C c=2
3.
.t o, L ©° tEP(X) (x 2 © o a o
X2+2x+1 (x+1)32% G £ L POX) =(x 2)3(x+ 1)2.
kR & B kz° L teld @ KoL
1 4 1] 10
211 2 3
211 0 3 0
211 2 1
211 4 9

T L 45. gt € L @a ©°
P(x) =x*+3x3 12x® 20x+48:

—&% L.7°% ©° tz £ a o °© & t° 1, 2, 3, 4,
6, 8, 12, 16, 24, 48. R tz° 2° ° b -
a o P (X) L Era g @ B~ :
13| 12| 20|48
1114 8| 28|20 D) 1 °© z €
111(2| 14 654> 1 ° &z €
21115 2| 241 0|D2 ©° =&z €
2117 12 0 >2 ©° =z € R €
EP(X)=(x 2)2(X*+7x+12);C RG .1 © ©3¢ °a.
& b Ok (x+3)(x+4).”" €, 3@ a o ¢ g3
E t 3t 4LE€ 2 € gt2( O 0C ).
T 46. — ° t a o p(x)=6x*+x3 5x> 11x 6
T A £ £t °b ° R
—&% L.7 9% ©°© Lz k£ a o °© 2 ° 1, 2, 3, 6
2 gt 1 & L € a o e °f31
€ @ L .
~oL ° tz &*2EC Lt ° g ke 1, 2,

3, 6 L © RL( ©ORL)E L a2 ©  P(x)



a R °€ tz° I, i L1 2 3. 7T ge o R te-
o t a o P(X) 1 Er( & 3 tz° t0 -
o )
6 1 5 11 6
1 14 106 215 1
“le| 2| 2| =2 2 - o (:
6 3| 9| 2| 2% ?
1 61 155 1
_ _ - _ o
5 6 0 5 5 36 D 5 2 G
1 37 91 1
_ _ _ _ o
S| 6] 3| 4 . SEED = g2
1 14 85 77 1
“le| 1| 2| 2] XL - o (:
3 3 g | 27|23 ?
2 2
— _ o
S| 8] 3] 3 9 o D> 3 :
3 3
Sl 6| 6| 6 0 >3 :
~ &° ° t P X+ 2=3 Lt X 3=2 © g € 3@
.19 B6X2+6x+6, © otoe £t £ R °© R.7T G
P(X)=6 x+§ X g (P +x+1)=Bx+2)2x 3)E +x+1):
R & 47. T 0t 2 E L a o
P(X)=x* 4x3+2x2+4x 8;
Lt & £t £ & € @1+1.
—& L. T 2E°CC a o & g R LCE L b t
E °@BRE Lt @ °© & ©OC =& . B L L, -
€° , k2 1 01 € ° 2 C , a o
P(X) ©L e °% @1 © Bx 1 iktx 1+i, & © k3 L
b1 b E(x 1 (X 1+i)=x*> 2x+2."R ©t © ¢t
x4 4x®+2x2 +4x  8|x® 2x+2
x4 2x3 + 2x2 x> 2x 4
233 +4x 8

23 + 4x%  4Ax
4x2 +8x 8
4%% + 8x

00}
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E x* 3 +2x2+4x 8=(X* 2x+2(X* 2x 4).T ROt
3 By 1 ° L p L o2 3 & . B E L
1 i, € ¢t a 1 5, ©at 1 @ o + L
€ a £ .

Tk 48 TCE L & P& (WA L° RBIE ttE
Ck+Ck* =Cxi]

n+1-
— & L
k k+1 _ n! n! —
CntCn S m 0l T Kk Din kD)
n! n!
= -+ =
Kin k D!(n k) ki(k+1)(n k 1)
_ n'(n k)+n!(k+1) _ n'(n+1)
TkI(n k DIk+D( k) (k+DI(n K
_ (n+1)! — okl
k+DI((n+1) (k+1)y M
~ b 49. T E t ° ft - (4.3):
X
(@a+b" = Ccka" kK=
k=0
=a"+Cla" '+ C2a" ¥+ +CkKa" kpk+
+  +Ch tab" t+p" (4.3)
-4 L.7TC i £ € kR T £t € ki
(@+b)=a+b=Cla+Cib:
= o bt Etbae b , °© (43)a Of -
LG tbn T F ° g © 7 (4.3),
B et .2 °% g ©

€ R Ln+1.l" (

X
(@+b)"t=(a+b) (@a+h)"=(a+h) Ckan kpk =
k=0
2E ®E ECL:
! !
X )
=a CKah Kpk +p Ckah kpk =
k=0 k=0
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g0 @ D e Rt &° O @ de R -
= ° & iz 2 1e © t & = t-
[
_n+1ank+lk%knkk+l n+1 _
amt+ Cja b*+ Cpa" “b +p"t =
- {z N }
k=p+1; k=p
k=1;:::n;
p=0;:xn 1
>l
— an+1 + Cﬁ+1 an P bp+1 + Cﬁ an P bp+1 +bn+1 —
p=0 p=0
Etr e I o1t t £ G = t t t E B
t £t E R € .E B B t, G £t 2t
ER z° 2 R:
>l
=an+1_'_ CR+1+C£ an P bp+1+bn+1 —
oo 2"}
=Cp+1

g © & & Qg 4K Lo 1€ EE ,
€, Co,,=CMl=1¢tg © b & oz b b

n+1 n+1
p+1 n+1 p+1 p+1 n+1 pn+1 _
Cn 1 a.( ) ( ) b +Cn 1 b -

i {r— }

— 0 n+1
- Cn+1 a +

e t 2 &2 R ®

x
— 0 n+1 k n+1) k Rk n+1 pn+1 _
=Cl,,am™t+ ck, a™D kpkgchrlpntt =
k=1

>l
= CKk, a™D kpk v E ©og.
k=0
~ L 41007 C t & %& G)L@E) A L° RIE b i

Co+Chi+ +Chp=2" Cy Ci+ +( 1p'Ch=0

— % t. ta +t o 2 b °R £t
(43), ®©t © t a=b=1t%a=1b= L1
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4.7 L ° @ & °© 2 ¥ t
4.1. — o a ° P(x) a °© DXxX)e & G
() P(X)=2x5+x* +4x3 +3x? +5x+ 2, D(X) = x® + X + 1;
(F) P(X) =x> 4x*+4x3 5x2+7x+6, D(X) = x° + 2;
()PX)=3x5+5x*+3x%3 3x2+3, D(X) =x2+2x+2;
® PX)=x5+2x> 2x* 6x3 6x2 x 3,D(X)=x%+2x%+1.
4.2. — o a °© P ° DX)a & €& ,tz ©
2l - :
(YPX)=x* 5x3+7x2+x 4,DX)=x 2
(F) P(x) =2x*+3x3+5x + 3, D(X) = X+ 2;
(YPX)=x*+4x3+6x2+7x 9, D(X) =x+3;
(® P(x)=3x* 15x3 x?+6x,D(X)=x 5
43. 70 L a o pPX) €E11,23% g & B3
(YPX)=x> 3x*+2x3 X2 +x+2
F) P(x)=2x5 3x*+x3+x 2.
4.4, — © a o p(x) E LR L o -
° R
()P(X)=x> 3x* 5x3+15x2+4x 12
) P(x)=x> 5Bx*+7x3+x2 8x+4;
() PX)=x> 3x* 6x3+10x% +21x+9;
@ PX)=x> x* 5x3+x2+8x+4
() PX)=x5 6x*+2x3+36x> 27x 54
() P(X) = x®+4x* + 7x3 + 10x? + 10x + 4;
()P =x> 8x3+3x2+4x+12;
()PX)=x> x* x* x?+4x 2
45 — ¥t b
() 6x* Bx3+7x> 5x+1=0; () 6x*+13x3+30x2+52x+24 =0;
(F) 12x3+4x> 3x 1=0; (®) 4x* 5x*> 10x+6=0.
46. T 0 L e E L a o P(x), & t € L 2
()PX)=x* 8x3+22x> 24x+5t & € 2 i
(F) P(X) =x*+8x3+27x2+38x+26, L & C 1+1;
(YPX)=x*+4x3+14x2+20x+25, £ & C 1+ 2i;

@ PX)=x>+3x*+4x® 4x 4,L & C 1 i



1. & 3 £t £ ER

R 3 ° . L O m n (Lot
(m n)- £ 9) 3 e C & mn t2° k2 Bi1 t
ao g L Rez o0t me Ebneg ©°% L € . -

@ &E EGL. €., L€ 23 E RBe °

E g E° & -2 G E°o & & %% ) ©-

3 LR E g EE Le £ . Bt £ &

€ R E B ° L © 3 LR L be-
° & gtz B K La:

(8} 1t0t & E R & G, £t t0g & ©F
® tt € RBieg £ © :

art ay ay
2 ROt & E R 2 G, 0 2 ©F
8 o
(R P bin
Bng?l b?z bm%
“bm1 bm2 brmn
E o R kK t
_8_i%m, _8 9
A=ZaliM B =chyt
®°r E & C £t R £, R tzR
a EE O, k a0 £t A
m n 8 .9
b E te © 2° o K b &%k A=:al:"

8 9 . X I ' n
1% B = :bij ;mn’ ngj = aJ! L fBgij = bij; A R xE EEL &
3 L £ © ¢ © b b R
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® 21 2 m ng © Lt ® X
g Xmn -~ o gk R & E E ® -
RM™ N % t m nz @& Rt o t,
® o K3 ° Rea % R ©° ® KM n a
£t © txe o,

T C - Gt € & 9B t Bzae ot &2 -
® L @& E t°L b a g ©f . ® &1
2 E°%RBm(..22 okt m©° ) K &

9
R™M= A=r-:aj;a:::;am>jaa;:::;am 2R
3 ® 7 K K t t &E ® ® ® €.
® g1 €& -& ©k Re Bn(..22 @bkt n ©-
) K ®
8 8 19 o
s =
x2 =
R'=_X=3 xLx? i x" 2R
= : =
- -Xn, >
) & o8 R L £ &L & ® R™ (L°L
€ & & RM). . £, o Rae ©k -
1ttt G b & 2 tte L R za &+ t ,
1t £ &R & CG; £ t t R &°
te © E , zE°CE LE t 2 & € L.
R ° &° gt 2 t° B R t
° £t O & ° 3 B <, & @t e
® t ® °© R & °% Rt ©° R & ¢
(i) € L E° & & € E° & & ©Ok-
' 8
CUR:Y ah 1 an
ai & ah 1 aj
Za L a5t Ay oap
a  af af 1 ai
- € E 1] £t R 3 E° = . e €
( ° ).™© L& ©° ¢ @ t Beaae £ £ ©-
al, a3, :::,ah, E pa o o ak,aZ ,,
o, ay b ap. ° @© g ta o R g g°-
E @ t BL K & trA:

trA=aj+a3+ +an= aj
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(i) & © £ . CE £, C gz ©
ao g L a OL B o ,
8 o
at 0 o0 0 0
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( Gt 26t R koL R °~p A (9.3).) © & -
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OACB z & t, R t2at2h, G a ao ¢
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() [ablbicllc;al = (a;b;c)?;

a b c
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(t) & bijc;d] =[a;c](b;d) [a;d](b;c);
h i
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X2 X1 Y2 Y1 X2 X1 Y2 Y1 '
7)) ko t @ °zE & t, 1 o0
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(14) L L @ ao g € D gk-
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10.1. TR E Mi(ri)t a, € 3
° 3 £t (r;n)=D (& . te 10.3).
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R ® 2 € 1.
2. < ° R &R b L
1. " € L 2E L ] O gE -
gtk et @ L zGt02 Rz° 21 1 okl £t -
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Lt
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£ y=kx+h

6. Lt £ @ Er1t Eeat @ t xELO
® ReC 2 € t b .

7. T tEE € ° t 1) © xE & t, -
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12. © © o 1 t G, ° o0& EL O

@ EL .

13. o o I t Et, &t t 0 @ -
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+

X*2_Y 5 4o XF2Y 5 o o 2x 3y= 19
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