
~ 
1Jt1t1 7 

;i, t-lt'l" L i \J !S erw, 

0 ~ ~ 
7.1 ';)1\t,1\t,L'D"!$il\t, (complex number) 

~1'1-t.1\U~~snEJu. ~El~1'1-t.1'1-t.~L;jEJU,L~u.,-tJ a + bi L~El a LLfl: b LUU.~1'1-t.1U.';)'i~ 
'U 

LLfl: i 2 = -1 'V\~El i = H 

......... 0 

11iYI1 

..... I I A 

L,-EJn a 11 H1'1-t.';l,.~ (real part) 

L~EJn b 11 f(1u.~U.Iil111~ (imaginary part) 

L ,-1 EJ1';) L ;j EJ U.~1'1-t. 1 '1-t.L ~~'lfEIU. L '1-t. ,-tJ fi elU.i lJ n ~11 ~ El 
'U 'U 

L;j EJU. a + bi l u,,-tJ (a I b) 
'U 

Ldt~ (a I b) LLfl: (c I d) Li1u.~1U.1U.L~~'lft~u.HEJ~~1u.1u. 
1. n1,-L'Yhnu, 

fit I A 
(a I b) = (c I d) nlilEJL11El a = c LLfl: b = d 

2. n1,.u1n 

{a I b) + (c I d)= (a + c I b +d) 

3. n1,-film 
'U 

(a I b)( c I d) = ( ac - bd I ad + be) 

(4 1 -2) + (1 1 5) = (5 1 3) 

(4 1 -2)(1 1 5) = {4{1) - {-2)5 1 4{5) + {-2)1) 

= {14 1 18) 

ME 504 327 



i1El~1~~ 2 "il~'V\1-;i1u1u"il1~ a LL~: b ~rh 1~ (a I b) + (-4 I 5) = (3 I -2) 
...... 0 

11l'Yl1 "il1fi (a 1 b)+ (•4 1 5) = (3 1 •2) 

"il:L~ (a - 4 I b + 5) = (3 I -2) 

a - 4 = 3 LL~: b + 5 = -2 

a = 7 LL~: b = -7 

IV I ...1 
<il1EltJ1~'Yl 3 "il~'V\1~~1J1fiLL~:~~fltu.IIJJEl~ 4 + 7i LL~: -3 + 2i 

\1 

1n.Yh (4 + 7i) + <-3 + 2i) = (4 + <-3)) + (7 + 2)i 

= 1 + 9i 

(4 + 7i)(- 3 + 2i) = (4(-3) + 4(2i) + 7i(-3) + 7i(2i) 

= -12 + 8i - 21 i - 14 

= -28- 13i 

IV I ...1 
<il1Elli1~'Yl 4 "il~'V\1~~fltu.IIJJEl~ i I -2i LL~: 5 + 6i 

\1 

1n.Yh i <-2i)(5 + si) = [i <-2i)](5 + si) 

= 2(5 + 6i) 

= 10 + 12i 

... I 

(a I b) + (0 I 0) = (a I b) LL~: (0 I 0) + (a I b) = (a I b) L11L1tJn (0 I 0) 11 

LEJnGtn1Ymn11u1n lu,:uu-;i1u1uL:a~srrEJu 
' ... I 

(a I b) + (-a I -b) = (0 I 0) LL~: (-a I -b) + (a I b) = (0 I 0) L11L1tJn (-a I -b) 11 

i1~n~un11u1n snEJ~ (a I b) 

"" tf "" "" Lonan1tnLLLa:fl'lNn N"n1"fAnL 
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u 

V1"il11tu.1fi11fl m-;i1u 1UL:a~SJfElUfl El i.tJd 
\1 

(a I b)(1 I 0) = (a(1) - b(O) I a(O) + b(1)) 

=(a I b) 
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L1fu.L~lJ'lnu.~1t:-JRfHW'1Jeh1 (1 I O)(a I b) L~ (a I b) L'l1L1un (1 I O) 11Lan~n1Ym 
'U 

n1'lfl m 1 u. 1~uu-;l1u. 1u.L ~"snau. 
'U 

~1~1u (a I ·b) ~L11Lrhnu (O I O) ';)~ii-;11u.'lu.L~"snau.i'l~i1"LLR:i'lL~lJ'l~flm 
'U 

nu (a I b) LLLt'lL~ (1 I 0) L1£Jn-;11U.'lU.L~\Isnau.~\ln~1'ld11i'lt.Jn~u.n1'lflnt"lJEl\l (a I b) 
'U 

';1\I'V\1 i'lt:-Jn~u.n1'lfilnt"lJEl\l (a I b) 
'U 

1~ (x I y) Luu.i'lt.Jn~u.n1'lflnt"lJEl\l (a I b) 
'U 

.., ~ 
tl\IU.U. (x 1 y){a 1 b) = (1 1 0) 

( xa - yb I xb + ya) = ( 1 I 0) 

';J:L~11 xa ~ yb = 1 

xb+ya =0 

LLnGflln1'l';l~L~ 
a -b 

X = 2 2 I LLR~ y = 2 2 
a +b a +b 

.., ~ .., .., • a 
tl\IU.U. fil'lt.Jnt:-Jun1'lflm"1Ja\l (a I b) flfl ( 

2 2 I 

cu a +b 

....... 0 

11i'Yl1 
.., .., • a b 
'il1t:-Jnt.Jun1'l~m"1J El\1 (a I b) flEI ( a2 + b 2 a2 + b 2 ) 

.., ~ .., .., • -3 4 
tl\IU.U. fil'lt.Jnt.Ju.nT~fltu'lJEJ\1 (-3 I 4) fiEJ ( 2 2 3 

2 2 ) 
'U (-3) + 4 (- ) + 4 

3 4 = (- 25,- 25) 

unilEJ11J (a , b)- (c , d)= (a , b) + (-c , ·d) 
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Cl.o' I """ lil1EltJ1~'YI 6 ';)~'V\1 (-3, 11)- (-7 , -19) 
...... 0 

11i'YI1 (-3111)-(-7,-19) =(-3+7,11+19) 

= .(4 1 30) 

tJ'YiiltJ13J (a 1 b)+(C, d): {a 1 b)( 2 C 2 , 2 d 2 ) 
c +d c +d 

.d 
L11El (c , d):;t (0 , 0) 

Cl.o' I """ 

lil1EltJ1~'YI7 ';)~'V\1 (-6, 8)+(-10, -24) 

...... 0 ( -10 -24 ) 11i'YI1 (-6, 8)+(-10, -24) = (-6 1 8)x 2 2 , 2 2 (-10 )+(-24) (-10) +(-24) 

= ( -6 8) (- 10 + 24 ) 
, 676 676 

( 
60 192 80 144) 

= 676 - 676 ,- 676 - 676 

( 
132 224) 

= - 676'- 676 

( 
33 56) 

- 169' 169 

l U,fi1'l'V\1e.J~'V\1'l"IIJJ EJ~'iij1u, 1\.I,L ;a~6Jl'Elu, L 1"1 R1111'lflli'fl113Ji'\. U,L~El~ i~ tJfl 
'IJ q 

A ca..o o A 1J , A o A 1J ... ca..o 
tJ'YIU,tJ13J ~~tJfliiJJEI~';l1\.1,1'ULen'~'ll'EIU, a + b1 flEI';)1U,1U,Len'~'ll'EIU, a - bi LIIJJtJ'ULL'YIU,~~tJfliiJJEI~ 

q q 

a+ bi ~1tJ a + bi ti'u,~El a + bi = a- bi 

Cl.o' I """ Cl.o' 

lil1EltJ1~'YI 7 ';l~'V\1R~tJfliiJJEI~ -13 + 21 i 
q 

lilEltJ a~tJfiiiJJEI~ -13 + 21i ~El -13- 21i 
q 

'Ylq~lju'Yl 1 l~ z , z 1 I z 2 LUt.~,-;i1t-~,1U,L;a~'ll'Elu, ';):;Li 
1 . z 1 + z 2 = z1 + z 2 

2. z 1 -z 2 = z1 - z2 

3~ ME004 



........ 0 

11l'Yl1 

3. 
--, 

= .zl .z2 zt z2 

4. (;:J = ZI 

.z2 

5. (z-I) = (zti 

6. z =z 

5 - 2i 5 - 2i 6 + 4i 
--=--x--
6 - 4i 6 - 4i 6 + 4i 

- 5(6) + 5( 4i)- 2i(6)- 2i( 4i) 

6(6) + 6( 4i)- 4i(6)- 4i( 4i) 

30+8i +8 
=---

36+16 
38+8i 

= 
52 

19 2 . 
= -+-1 

26 13 

~· ~ LUJ1JHflViil 7.1 

1 d t~ Q..o do 1._ 
1. -;J"'1V\1fl1 x LL~: y 'Yl~El~fi~El"'1nutnJn1"l'Yln1V\U~ V\ 

( 1 ) X + yi = 7 - 2i 

(2) X - 6yi = 42i 

(3) (x - yi)(3 + 4i) = 2 - i 

2. -;J"'1YhliLU\.bt:.J~~1L1-;J t~tJ<ile:J1Jlt.b"lU a + bi 
'll 

(1) 2+5i (2) 12-5i 
3+4i -8-6i 

3 5 2 
(4) ---+-

4-i 4+i i 
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L"n~1111"lfiLL'Ylu,)1u1uL:a~sntlu (a , b) ~1EJ';)~'JJU"l:::u1ulu"l:::uuLLnu111Ju1n LL~::: 
'I . 'I 

... 0\\!1 I A ... l::.s I A 

L"lEJfiLLntttttltt'V\"ltlLLntt X 11 LLn'U';l"l~ (real axis) L"lEJnLLntt<ii~V\"ltlLLn'U Y 11 LLn~';l'U<il111~ 
... ""'A ~ I A .., 

(imaginary axis) LL~::: L "lEJ n"l:::tt 1 'lJ 'Yl L n~';l1 n LLntt 'Yl~ ~tl~11 "l:::tt 1 'lJ L CIJf~'D'tl'U (complex 

plane) 

y 

(0 , b)................ (a ,b) 

X 
(a, 0) 

loa,... tr d 0 A.., .... 

fl1~3J'JJ"lm (absolute value 'V\'ltl modulus) -ntl~';l1tt1ttL1f~'D'tltt a + b1 L-nEJtt 
'U 

LL'Yltt~1EJ I a + bi IL~EJ~ I a + bi I = .J a 2 + b2 

1. 3 +2i 

2. 4- 5i 

3. -~ + .!.i 
4 2 

A ... 0 

11i'Yl1 1. 13 + 2il = .J3 2 + 22 = .J13 
2. 14- 5il = ~4 2 +(-5) 2 = .J4i 

=~ 
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'Ylfl'IY~U'Yl 2l,., z I z 1 I z 2 Lth.t,-;i1U1tU~~'lYElu ';l~Li 

1. lzl 2 =zz 
2. I z I= 1-z I 
3. I z I= I z I 
4. I Z1 Zz I = I Z1 II Zzl 

5. I z-l I = I z l-1 

6. 1~1=~1 
Zz lzzl 

7. I Z1 + Zz I ::5; I ZI I + I Zzl 

8. I ZI- Zz I ~ I ZI I - I Zzl 

~· Q,, LL1JlJHfl'M61 7.2 

... .. .... ... ... 
1 . ';) ~ ~ ~';) U 'Y1 tl 'lY ~ 1J 'Y1 2 -n El 1 . LL ~ ~-n El 2. 

.... 0 0 .J'Il ... ... 
2. ';l~L-n£JU';l~LL'Y1U';l1U1U 3- 2i LL~~ 5 + i LL~~~~1J1n-nEl~~El~';l1U1UU U1~U11JLsn'~&JfElU 

'I 

3. ';l~V\1f>i1i11U1m-nEl~-;i1U1UL~~'JYElU<iiElLtld 
ClJ 

(1) 2- 4i (2) -1 - J31 (3) - J5 + 2J3 i 
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y 

z (a ,b) 

b ............... . 

X 
0 a 

a 

sinO 
b 

'V\~El b = r sin 0 
r 

cosO 
a A 

'V\~El a = r cos 0 
r 

.... ~ 
~\IU u z = a + bi 

= r cos 0 + i r sin 0 

= r (cosO + i sinO) 
"' 

L7un r (cosO + isin 0) 11~tiL:a\lsn1 (polar form) 'lJEl\1~1U1uL:a\l'll'Elu a + bi LL~:L7un 0 
'LI 

11EJTfn1L3JU«il'l1El\l z (argument of z) u~:';l:,~ r [cos(B + 2k1r) + i sin(O + 2k7r)] 

LiJu~tiL:a\l.ff1'1JEl\1~1U1UL:a\l'll'Elu a + bi ~1tJ 
'LI 

...... 0 

11l'Yl1 1. 2 - 2i 
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r 

r 

tanO 

= .Ja2 +b2 

= ~22 +(-2)2 

=J8 
= 2J2 

b 

a 
-2 
2 

= -1 

0 = 315° 

(2 1 -2) 

111n z =a+ bi LihJ"U,L"U,"'thi".ff1LiLth~ z = r (cosO + i sinO) 
'U 

.., ::: 
fl"""'""' z = 2 - 2i 

ME 504 

= 2J2 (cos 315° + i sin315°) 

y 

(-1 1 -.J3) 

X 
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z =- 1 -J3i 
r = .Ja2 +b2 

= ~(-li +(.J3)
2 

=J4 

=2 

tanO 
b --
a 

-.J3 ---
-1 

=.J3 
0 

4n --
3 

.., ~ 

= -1 - .J3 i ~-\1\U.t z 

2( 41l' . . 41l' ) = cos-+ 1 Sin-
3 3 

n1"iAmua~n1"i\'11,.;;1"1"Li"!io"t",.1.1Lfi"tY1 u u 

... ,~ !"I 0 A~ 1 .J 
'Ylt)~~tJ'Yl 3 'V\ Z 1 LL~:: z 2 LuU"ii1U1\UIIJf-\1'1HlU ~HJ'Yl 

z 1 = r 1 (cosO 1 +·i sinO 1 ) LL~:: z 2 = r 2 (cosO 2 + i sinO 2 ) "ii::L~ 

1. z 1 z 2 = r 1 r 2 [cos( 0 1 + 0 2 ) + i sin( 0 1 + 0 2 )] 

2. ~ = 2 [cos( 0 1 - (} 2 ) + i sin((} 1 - 0 2 )] , z 2 =t 0 
z2 r2 

Vl~,.,,r 1. LiieJ-\I"i11n z 1 = t 1 (cosO 1 + i sin 0 1 ) LL~:: z 2 = r 2 (cosO 2 + i sin 0 2 ) 

.., ~ 

~-\1\4\.b z 1 z 2 =r 1(cos0 1+isin0 1}r 2 (cos0 2 +isin0 2 } 

336 

= r] r 2 [cosO 1 cosO 2 + i cos 0 1 sin0·2 + i sinO 1 cosO 2 - sinO 1 sinO 2 ] 

= r1 r 2 (cosO 1 cosO 2 + i (cos 0 1 sinO 2 +sinO 1 cosO 2 )- sinO 1 sinO 2 ] 

= r 1 r 2 [cos((} 1 + 0 2 ) + i sin ( (} 1 + 0 2 )] 
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<i1'1e1th~~ 2 ';l~t;juu,)1U1UL~~'lf£lu<ii£l'tldL~£lULU~tl a + bi 
" " 

1. 3 (cos 120°+ isin 120°)] [4.J3 (cos 330°+ i sin ~30°)] 

2( cos 30° + i sin 30°) 
2. 

8( cos 240° + i sin 240°) 
...... 0 

11l'Yl1 1. 3 (cos 120°+ isin 120°)] [4.J3 (cos 330° + i sin 330°)] 

= 3(4.J3) [cos (120 + 330) 0 + i sin (120 + 330) 0
] 

. = 12 .J3 [cos 90° + i sin 90°] 

= i 12.J3 

2(cos30° + isin30°) 2 
2. = - [cos(30 - 240) + i sin (30 - 240)] 

8( cos 240° + i sin 240°) 8 

= .!. (cos 210°- i sin 210°) 
4 

1 -.J3 . 1 
=-[--+I-] 

4 2 2 

=[-~+ii] 

'Yl{l~~U'Yl 4 ti1 z = r (cosO + i sin 0) LU~:: n LiJu,)1U1UL;3JU1n ';):;'~ 

z" = r" (cos nO + i sin nO) 

... .t ..... ... I ... ... Q; .!1 ' 
'YiflH~U'Yl 4 Ull'lf£lL~tln11'YltlH~U'Yl~£l~Ltl£l~li1Yi (De Motvre's Theorem) 

.... I ...1 I ' ( 3 3 JIO 
tl1£lti1~'YI 3 ';l~V\1fl1~£l~ - .J2 + .J2 i 

1~111 Lil£l~'il1n z" = r" (cos nO + i sin nO) 

l'U.fld z = (-~ + ~iJ LLiil:: n = 10 

=3 
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tanB 

B 

A 
L3.Hl Z 

LL~:: Z 
10 

3 

= J2 = -1 
3 

-J2 
= 135° 

=(-~+~iJ 
= 3(cos 135°+ i sin 135°) 

=(-~+~ir 
= 3 10 [cos 10(135) 0 + i sin 10(135) 0

] 

= 3 10 [cos 270°+ i sin 270°] 

= -59049 i 

~ I AI 
tlil\1 z nGJouJo X

11 = z 

1unTl~1~1n~ n i'I1'V\3.J~IIj]Eh1-,i1U,1U,L;a'l1srrelu z rh Llr~r.J 1i'Ylfl1Y~1J'Yl<?iel Ltld 

I t.l I 
... t.l • • '1.1 ... ... Q; ... 1 G.l A 

'Ylfl1Y!JU'Yl 5 111 z = r(cos B + 1 s1n B) LL~1 ~n'Yl n -ne1~ z 11'Yl'I1'V\3.J~ n ~n'Yl LL~n~n'l1nUf1 El 

n r [ ( B + 2k:r J . . ( B + 2k:r J ] X = v r COS + I Sin 
n n 

A 
LlJ El k e {0 I 1 I 2 , ... I n-1} 

Q; I d d 
lii1El£J1'11'Yl 4 ~'11~1~1n'Yl 4 -nEl'l1 8 i 

z = 0 + 8i 
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[ Jr l [Jr l - + 2kJr - + 2kJr 
x = Vs [cos 2 

4 
+ i sin 2 

4 
] 

.d 
Ll!El k = 0 

x = Vs [cos 1l + i sin 1l] 
8 8 

d 
Lll El k = 1 

4rn8 [ S1r .. 5Jr 
1 x = -vr, cos- + 1 sln-

8 8 
.d 

Ll!El k = 2 

4rn[ 91l .. 97r 1 x = -vr, cos- + 1 Sln-
8 8 

.d 
Ll!El k = 3 

4 rn [ 137r . . 137r ] x = -vr, cos- + 1 sm-
8 8 

uuu1ln~~ 7.3 

(1) 1- i (2) -2- 2-J3 i 

(3) -3 + 3i (4) 
1 -~ 
1 + l 

(5)2-J3 -2i (6)-4+4-J3i 

... 0 A 'II I "'tl..r" tl 2. ';l\tL..UtJU';l1U1'\.U8jf\J6))'ElU~El L ULU"i a + bi 

(1)(1-i) 10 

(3) (1 + J3i) 
d 

3. ';l\t'V\1"i1fi'Yl811J..UEl\t -64 
dd 

4. ';l\t'V\1"i1fi'Yl8..Utl\t -81 i 

5. ';l\tV.1"i1n~i-.ut~\t -2 + 2 J3 i 
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(2) (~-~it 
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0 ... ... I Vl .. l.tT 'I .... I ... ~ 
6. ';1"~1 ~~fHiUU~:~~'V\1,--n eh11l1'U,1'U,L'lf"'l1£1~91 El Lu'U, L~HJ L'lf,-u L 'lf"-n1 

~ ~ 

(1)z 1 =~-2+2J3ilz 2 =3-3J3i 

(2) Z 1 = -J3 + i I z 2 = 2J3 + 2i 

(3) z 1 = 1 - J3 i I z 2 = 3J3 + 3i 

.... .... .... ... t¥ ... 
'Ylfll!!t~lJ'Yl 6 'Ylfl~~lJ'Yl'Vi'lfflmflLlJEl"fl'U, (The Fundamental Theorem of Algebra) 

0 ......... iJ 0 rt ... 
ft&Jn11'YfM141&Jn1ih1 n L&JiJ n L t4;)114'l14Lfl&JtJ'lnYinft&Jn11' ;»~&J1'1ntlih1 • • 

I ... .. 

ft&Jn11'il!l1""iJ!I'M14"1'1n 

l "U,n1,.~1fl1fl eu-nn"wlln1,.Vi'V\"U,1llfi1i" n ,f"U, fi1 lfiLfltJ'Vi tJ1tJ1ll L ;j t.I"U,'Vi'V\~111 • • 
'I ... •'I • I 0 ., 'I """ .t I 0 0 ., :'1 
L~Elt.l L~,.u'Vi'V\~111n1~" 1 L'U,'Yl"U,1l:LL1J"n1,.'V\1fi1CilEl1J-nEl"a'lln1,.W'V\~1lln1~" n Lu"U, 2 

~ ~ . . 
.... 

n"'m 
.... """ 0 ., ... ... 

n"'m'Yl 1 a-lln1"''Vi~'U,1lln1~" 2 'V\"'£1Rlln1,.fi1Elfi"'1Ciln • 
w~n1"'fi1£1Cil"'1~n1l:eul"U,,-tJ 

~ ~ 

ax 2 + bx + c = 0 
0 , ... .,.r 

'V\,1fl1fl eu-n e" w11n1"' LCilCil"'U, 

340 

2 b c 
x+-x+-=0 

a a 

2 
( b ) ( b )

2 

[( b )
2 

4ac] x + 2 · 2a x +- 2a - 2a - 4a2 = 0 
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\ 

(x +_!!__ )2- (b214acJ2 = 0 -
2a ~ 2a 

-b ±~b2 -4ac 
x= 

2a 
n1 b 2

- 4ac < 0 ';l::L~ 

- b ± .J 4ac - b 2 i 
x= ------

2a 

A 

'V\'Hl x=-------
2a 

~ou,~£lfl1Cil£JtJeneh1~11nT~ ax2 + bx + c = 0 L~£J~ a I b I c LiJou,-;i1'U,1'U,';l~'ll~ ") LL~:: a * 0 

A - b ± .J 4ac - b 2 
A 

fl£1 x = Lll£1 b 2
- 4ac ~ 0 

2a 

... -:~ - b ± .J I b2 
- 4ac /i A b 2 4 0 r• HJ X = Lll £) - ac < 

2a 

~ I d ~ 2 
Cil1£l£J1'1'Yl 1 ';l'lLLn~lln1"i 2x - 3x + 4 = o 
1~rh Lii£J'l';l1n'b 2

- 4ac = 9- 4(2)(4) = -23 

~ ~ -3 ± .J23i 
~'lOU, 'U, X = ----

4 

.... d 0 ~ I 

n1mn 2 ~11n1"i~'V\ou,111n1~'1ll1nn11 2 
'I 

l-u,n1"iLLrl~lln1"i~'V\ .. 'U,13J anxn + an_Jxn-J + ... + alx +Go = 0 lVI'£Jcilou,"iU~H~flm 
'll 'll 'll 

en£J'l~'Vlou,111li1~'1 1 'V\~£Jli1~'1 2 ';l::eni£Jnf11Y~un~£J'tud' 
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'Yitp~ljlJ'YI 8 'Yitp~lju'Yii1th~n EllJ (Factor Theorem) 

.J f{ } - n n-1 ~ -=I iJ o ~ UJO X - anx + an_1x + ... + a1x + a0 Ltil!JYI n L "\11,..,'J\UG13J1J'ln 

iJ 0 "" ..t .q ~ QJ 

an' an-I, ... , al 'ao L ,..,\),,..,'),..,\)"'j\1 LLitt an * 0 "~"13J)I,\)t3J X • c LU,..,Gl'lU1tntl1J 
~ I AI 
nc;)OLIJO f(c) = 0 

I 

AI f( } n n-l LIJO X = anx +an_1x + ... +a1x+a0 

iJ~ 0 ~ 

an, an-P·"' ap a0 L "\11"'l"Lc;)3J LLitt an * 0 

"" k iJ QJ ... 'f" -=I ~iJ 0 ~ 
tl1 X • - L "c;)'l1J1tnD1J!IO\JYfM"13J f(x) LtilE.IYI m LLitt k L "\11"'l"Lc;)3J 

m • 

;j\1 m * 0 LLitt M.1.3J. !10\J m LLitt k ni1n1J 1 LLa'l m \ltLU,..,Gl'lU1tnD1J!ID\J a" 

LLat k LU\I,Gl'lU1tnD1J!ID\J a0 

i1EJ'cl1"~ 2 ';l"'V\1Lff~L'V\~El';J1nnT'i'V\1~ 3x 3
- 4x 2 + 2x + 4 ~1tJ X- 1 LL~~ X + 2 

1i.Yh L~ f(x) = 3x 3
- 4x 2 + 2x + 4 

f( 1 ) = 3( 1 ) 3 - 4( 1 ) 2 + 2( 1 ) + 4 

= 3-4 +.2 + 4 

=5 

i",!'" 3x 3
- 4x 2 + 2x + 4 'V\1~~1tJ x- 1 '~Lff~L'V\~El 5 

L~ f(x) = 3x 3
- 4x 2 + 2x + 4 

f(-2} = 3(-2) 3
- "4(-2) 2 + 2(-2) + 4 

= -24 - 16 - 4 + 4 

= -40 
... .t 3 2 .., ,.., • 
~"'"'" 3x - 4x + 2x + 4 'V\1~~1tJ x +2 LfiLff~L'V\aeJ -40 
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<il1ath~~ 3 -;J~LL"~~-:h 2 - J3 i LUUti1f!£JtJ'lJ£J~"llnT~ 
-- x 4

- 7x 2 + 20x + 14 = 0 LL~:::~1fi1fi£11J~L~~£1'1J£J~a'llfi1~ 

ii'Y11 l~ f(x) = x 4
- 7x 2 + 20x + 14 

f(2 -J3 i) = (2 -J3 i) 4
- 7(2 -J3 i) 2 + 20(2 -J3 i) + 14 

= -4 7 - 8 J3 i - 7 + 28 J3 i + 40 - 20 J3 i + 14 

=0 

~~,feu, 2 -J3 i LUUfi1fi£11J'lJ£1~"lln1'~ x 4
- 7x 2 + 20x + 14 = 0 

L_L~:::-;J:::L~11 2 +J3 i LUUfi1fi£11J'lJ£J~"lln1~ x 4
- 7x 2 + 20x + 14 = o 

I 

UUfl£1 [x- (2 -J3 i)][x- (2 + J3 i)] = 0 

X 2 
- 2X - X ..fj i - 2X + X ..fj i + 4 + 3 = 0 

x 2
- 4x + 7 = 0 

LL~::: x 4 -7x 2 + 20x + 14 = (x 2 + 4x + 2)(x 2
- 4x + 7) 

~~,feu, (x 2 + 4x + 2)( x 2
- 4x + 7) = 0 

-;nn (x 2 + 4x + 2) = 0 

';l:::L~ X = -2 + .J2 ~~£) X = -2 - .J2 
~~,feu, fi1fi£JtJ'lJ£J~"lln1~fla 2 -J3 i I 2 +J3 i I -2 + .J2 LL~::: -2 - .J2 

.... I .J 0 6 
fi1£JEJ1~1'l 4 ';l~~1L'lfflfl1fi£11J'1J£J~"lln1~ X - 1 = 0 

ii'Y11 ';l1fi x6
- 1 = 0 

;,::: L~ x 6 = 1 = 1 (cosO 0 + sinO 0 
) 

~~,fufi1fi£11J'1J£J~"lln1~ x 6 = 1 fia~1n~ 6 'lJ£1~ 1 
T ,.. \1" .J • 
LfiEJYltl~~lJYl 5 ;)::; Lfl~1fi1'l 6 'lJ£1~ 1 flrl 

6 r;l [ 2ktr . . 2ktr 1 x = v1 cos-+ ISin-
6 6 

• Lll £) k E {0 I 1 I 2 I • • • I 5 } 

t!ufia L~a k = o ;,:::l~ x = cos o + i sin o = 1 

• k -.1 \1" tr .. tr 1 J3. 
LlJEl = ;,:afl X= COS - + ISin - = - +-1 

3 3 2• 2 

• k 2 \1 " 2tr . . 2tr 1 J3 . Lll£1 = ';J:::Lfl X= COS- + ISin- = --+-1 
3 3 2 2 
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L~El k = 3 ';J:L~ x = cos tr + isin tr = -1 

A VI ~ 4tr . . 4tr 1 .fj . 
L3Jel k = 4 ';l:L~ X= COS- + ISin- = --- -1 

3 3 2 2 

A VI ~ 5tr . . 5tr 1 Jj 
L3J El k = 5 ';1: L~ X = COS - + I Sin - = - - -

3 3 2 2 

~ I VltJ ..t 1. ';l-3LLfi~3Jfi1,-<ilel L 'U 

( 1 ) x 2 + 6x - 4 = 0 

(3) x 2 - 2x + 20 = 0 

(5) 2x 2 + 6x- 14 = 0 

(7) 2x 2 + 5x + 12 = 0 
0 I VltJ ..t 2. ';l-3'V\1fl1<ilEllJ11El-3~3Jn1,-<ileJ L "U 

(1}x 3 -i=O 

(2) x 3 + 8 i = 0 

(3)x 3 -8=0 

( 4) 2x 3 + 2x 2 + x + 1 = 0 

( 5) 2x 4 
- x 3 

- 6x 2 + 4 x - 8 = 0 

( 6) x 4 
- x 3 

- 7x 2 
- 9x - 18 = 0 

LUJtJiJn~~ 7.4 

( 4) x 2 
- 2x - 40 = 0 

(6) 4x 2 + x + 1 = 0 

(8) 3x 2 + 5x- 16 = 0 

(7) x 5 + 8x 4 + 24 x 3 + 26x 2 
- 17x - 42 = 0 

3. ';l-3LL~~-3':h -1 - .J3i LU"Ufl1<ilEllJ11El-3~3Jn1,- x 5 + 9x 3
- 8x 2

- 72 = 0 LL~:'V\1,.1n~ 
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i1ath-\l~ 3 ';l-3'V\1fl11ilel'UOJJel-\l~lJn1,- x 4
- 6x 3 + 15x 2

- 22x + 12 = 0 

i~rh llK f(x) = x 4
- 6x 3 + 15x 2

- 22x + 12 

f( 1 ) = 1 - 6 + 15 - 22 + 12 

=0 

~-\IJ~ (x - 1) 'V\1,- f(x) ~~~-\li1 
x 3 

- 5x 2 + 1 Ox - 12 

x-1 ) x 4 
- 6x 3 + 15x 2 - 22x + 12 

-5x 3 + 15x 2 

-5x 3 + 5x 2 

10x 2
- 22x 

10x2
- 10x 

-12x + 12 

-12x + 12 

llK q(x) = x 3 -5x 2 + 10x- 12 

q(3) = 27- 45 + 30- 12 = 0 

~-\l,f~ x - 3 'V\1,- q(x) ~~~-\li1 
x 2 

- 2x + 4 

x - 3 ) x 3 
- 5x 2 + 1 Ox - 12 

x 3 
- 3x 2 

-2x 2 + 10x 

-2x 2 + 6x 

4x- 12 

4x- 12 
~ ~ 2 
~-\1~~ q(x) = (x- 3)(x - 2x + 4) 

-;J:L~ p(x) =(x-1)(x-3){x 2 -2x+4)=0 
00111 00111 2 

= 1 V\ ,- e1 x = 3 V\ ,-a x - 2x + 4 = o 
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'V\1fl1Cile:J1J~e:J\Ift'3JnT~ x 2
- 2x + 4 = 0 

X = 2 ± ~ 4 - 4(1 )4 
2(1) 

X = 1- i.fi 'V\~e:J X = 1 + i.fi 
... 

i\11!Ufl1Cile:J1J~e:J\Ift'3JnT~ x 4
- 6x 3 + 15x 2

- 22x + 12 = 0 

~e:J 1 , 3 , 1- i.fi LL~: 1 + i.fi 

LL~: a + bi = r (cos 9 + i sin 9) 
... 

i\11!'U, a.Jr(COS9 + i sin 9)]" + an-I [r(COS9 + isin 9)]"-l + ... + a1[r(COS9+isin9)] +a 0 : 0 

an[r"(cosn9 + isinn9)] + an_,[r"-1(cos(n -1)9 + isin(n -1)9)] + ... + a,[r(co~+isin9)] + 

a 0 = 0 

LLR~\I·:h 

a.l,n cosn9 + an_,rn-l cos(n -1)9 + ... +a,rcose + ao = 0 ........... (1) 

LL~: 

anr"isinn9+ an_,r"-1isin(n-1)9+ ... +a,risin9 = 0 

(1 )-(2) ,:1i 
........... (2) 

an[r(cos8-isin9)]"+ an_,[r(cos9-isin9)]"-l + ... +a,[r(cos9-isin8)] + ao = 0 
... 

~\l,r'U, r (cos9- i sin 9) LUUfl1Cile:J1J~e:J\IRlln1,..i\ln~11i1ll 

LL9i a- bi = r (cos9- i sinS) 

ti'u~e:J a - bi LUUfl1<ile:J1J~e:J\IRlln1,.'r4'V\U13J • 
n n-1 _ 0 '"' anx + an_,x + ... + a,x + ao - ~1£.1 
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