Talamidi.com gigo (o «alall lam J1aai ai

(.\EJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

:C Ao garall ati ]

XeR: x> +1=0 sddaal it :Llii Q1

O Ao Juaaiddag i2=(—i)2=—1 Cua AT ae gag | amdl) Jastiad of Unle (o iy 18 5, R 8 Ja Lgd (ad lalaall 021 (1
Aslaall cpla—j 9

(E):x*—2x+2=0 :Altaal il (2
L= (1) =1 e AT sl g Rl g gead) Ghles cluald (il Jlaxily
(E):(x=1)" +1=0 ™ Jeal o oS (E) Ustaad) 1 (3has
(E)astaatt s 1 o 147 sl gas

:‘;"AJAA002

AT g | anll e

dale diuay g ptie (paoe Lagpand 1—T g 1+1 glasd) o

.beRysacR e z=a+bi J8&ll Jlo iie 2o i<l o

:d:")":oos

=1 @y At e 9 R b 53 dua z=a+bi J8dl o i @ gdic 2w
LC il aig Aaiad) s de gana e AS gana (580 Agaiad) dasl)
(ooeee Al ¢ ALY ), cilpnaldl) (gl Lagdg R (o2 Outalaad) (udi (a3a3 updal) g paad) lery 3934 € 4 ganall  w
s <l (04
7 el B Jayy g 2 cawy atbi e
Aoaal) alasYy) a.cwuauﬁ C dcsanall o
7 gdiad) 2l 4 pal) LUK el g4+ D c AUSH e
7 gdiad) amll o ualdl JSAY) L gl
Re(2-3i)=2 :0t Re(7)=a:iiy ; : J lal) ol pam 5 el sndl o
IM(2-3i)=-3 :Jia IM(z) =D :i€ig ; : J AW £330 pavs b Adal) sad o
z'=7z=a—bi : <4 a7 éM\JM‘éﬁ‘ywﬁ z'=a-Dbi gM\JM\ °
7=2-31=2+3i 4B 7=2-3 :Jh
.a+bi=a+b'ica=a"sb=b" o
s Agaiad) alaed) e cldeatt T
Cozr=x+y'i $z=x+yi : o
Jia C & gl : dlaad
Z+2'=1+5i+2-3i =3+2i 242 =x+Yi+X+Y'i = (x+X")+(y+Y")i
Jlia C & ol dlal
zxz"=(1+5i)x(2-3i) zxz"=(x+yi)x(x+y'T)=(xc=yy")+(xy+yx’)i
=1x2+5ix(=3i)+(1x(-3)+5x2)i =17+7i



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

] s ot 215 sional) Jajall e (o sas cs dana gy 25 ||

=

(.\EJ BN | B3N L‘M\ Aasy) NS S . Aadall

Jla

(ad ) C A gl Alal)

—3xz =-3x(1+5i)=-3-15i (1

(2+3i)x(2+3i) =22 +3?=13 (2

k.z=Kk.(x+yi)=kx+kyi (1

ZxZ2=X2+Yy2 (2

Jua (Z' @i Jaxid) C A sliall : dsland)
i_1 _ 2+3i 1 1 1xz'
z' 2-3i (2-3i)x(2+3i) ;=X'+y'i=z'?=
= 22 ~+ 23 2i=£+ii _ 1><(x'—y'i) _ Xy ;
2°+3° 2°+3 13 13 (y'i)(x-y'D) x2ey? x24yt2
JUia (2" Gy Jarid) C B §,&x;2.)ws

z _1+5i _ (1+5i)(2+3i)
7' 2-3i (2-3i)x(2+3i)
_ 1x2+5ix3i  5ix2+1x3]
T3 243

Z X+yi  zxz' 1 -
== ——=——=XIXZ
' X+Yy'l z'xz' z'xz'

1 ) .
= ay? x(x+yi)(x"-y"i)

_XCHYY' yXxy”
x'2+y'2 x'2+y'2

1oh Lo e cdLia) o

z,=2+5i—(—4+2i)=2+4+(5-2)=6+3i g

z,=2+5i-3i(—4+2i)=2+5i+12i+6=8+17i =

z,=(2+5i)(—4+2i) .

= 2x(—4) +5ix 2i +(2x2+5x(-4))i =-18-16i
1 1x(1-3i))  1-3i 1 3

“T 143 (1+3)x(1-31) °+3 10 10'
_2+3i _(2+3i)x(5+i)

%S5 T (5 i)x(5+1) ]
_10-3+(2+15)i 7417 7 17,
5412 26 26 26

A3 gala o
(a+bi)’ =a?+2abi+(bi) =a’+2abi—b* e
(a—bi)’ =a? —2abi+(-bi)’ =a? —2abi—b? e

(a+bi)(a-bi)=a?—(bi)’ =a*+b? .
. ‘5439 KXY guﬁéi‘ J.M‘ .III
1) |

1Y) Gl e (0,7, ) oon plilan e s ) rgisla () 5 icnal

(OM=xi+yj )

f: C>(P)
z=xtyi > f(z) =f (x+yi) =M(x,y)



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

(.\BJ BYPL 1;}93\ L‘M‘ 4\.\9‘:{\;0.04 daial)
' ! ' ' ! ' ' ;@t’dt 4\-\9‘2‘ SJJAA MS,M4,M3,M2,M1 @C\.\\Mﬂ\&d’di (1
sl pgaal I : : . :
s et L R SR T S S o 2.=2-152,=2+1432,=-2-31 52,=31 57,=3
,,3 ...... , (.Z?E)Stvi).i ..... r
kAl A OMizmxey E o E
A 4 S S S B
A LYY 748 S S S S N
2 M os i1 12 i3 14 5
T L e
b b Agal saal) |
P e 10ies 02

) s giendll oy (0,1]) e plilan sdala plaa ) gl (P) ssiwall o
.Z=X+yiéM‘AM‘SJyAgA M(X,y) alall) o
.ZL@AJ“L'J\MM\:;JNM .Jil\/l s iss
- (x+yi) (2)
M W‘éﬂz ) ZM&.\SHSSA
.z gl 2l 3 gl candd mthyj igaidl o
2 \48al (3 4gaiall OM 185 OM(xayi) s OMi(z) : i
LOM Adaiill gat , & ZW;&:\s_,as:.
ol M(O,T)\SCJJ (O,T)J*AGQ\JMWWM(X,O) :\.hl'\.‘!ﬁ‘)ya(Z:X) ¢l 7 dija Ada gdie 3e S
il
25l ey (0,]:)\3313 (0’]:) c,\gﬁ\j}ﬂ‘)‘gadg.dﬁ M(O,y) A3l 45 ) gua (Z=y|) ‘éi 7 Cipa AT e aae S e
e

:@ML(N3

$Zg=XgHYgl 5 Zp =Xy + Y0 M o LAl il s sena) e ki i 1(2,) 5 (20 ):B(2,0): AZL)
L EX Y s 2o =X Y

g —Zp s gial AB dgaid w
kx(zg—2,): 8 Wial KAB dgaidl o

z =%:y\l g [A,B] kil insiia |

:u‘:'iji. kER N} ZC_ZA=k(ZB_ZA) UéLS:' (K:.=kA_B.)MMQAUﬁAL!ﬁAm Lo C N} B 3 A -

Z~—7Z
.-C "A_keR
Zg—Zp



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

s simal) Jujall e fn s A sl daaa o galy

(.\EJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

AB gaial Gal g4 Zp =7, gaball asall ;o e cas o

cZg =Xg Yl s Zp =X +Y 0 sl e Laalial giiall (s gicsal) (a ksl B g A

AB 4gaial cidiaa) (X (XB — X1 Ys _yA) L

diag M At Gfian) £33 98 (Xg =X, Vg =Y a) 10 AB =OM :éua (P) sl s sieall o M 5335 Wskiagi o
Zﬁ=(xB—xA)+(yB—yA)i 1gdinl) a4 AB = OM “gaiall IS o M Adail) 3ad :

=(Xg +Yai)=(Xa +Yai) =25 - 24

. AB igaidl Gal ga Zp =7, gkl anl) i lads

B | Y|

p.pp (o) gmaiall (gabal) (g glunall (1 Jai 2 |(Z|) 3 C(zo =5+xi) ; B(zg =—2+1i) ; A(z, =2+1) |(Z|) s

.(o,T,])

AB Al gl 7o gl (1

. [AB] sk Ghuatia | 321 7, 2240 (2

Ladie Cy B 5 Akl dua x 23 (3

: gdie s @8 e JJV

R e V9 xa0C v z=x+yi o84

L Z=EXHYI=X—Yiigdd Jas g g gakal) sl (58 e e v hialdl aad)

IS - MR SR A [/ C2Y) L

G [V AT

B S B e S o it 02
1] A OMiz=xryi) z=1+5i=1-5i ,4a  Z=1+5i
LY 740 N S S HN Z="1-3i=—1+3i ;uy 2z=-1-3i

2 -1 > X2 13 14 - = R

ST 1 I N S F-© ST N =1=1 z=1
P N z=2i=-2i & 7=2i

' : : M2 axyiy z=—6i=6i Ll z=-6i
[T < J HEDRPUES.. Y- RPNy S .

i I S 38 clals 03

C ez'=x"+y'i 3 z=x+yi
.z—E=2yi32+E=2xgg=z .
L ZXZ=X24y? =

L IXZ2'=7Z%xZ7" gz+72'=z+7" "

.z_”=(2)n3(z'¢0);(§]=i' ; (%):Zi .



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

] s ot 215 sional) Jajall e (o sas cs dana gy 25 ||

(.\EJ Qe 1 9}93‘ L‘M\ J\.\Qs{\ ST dadial)
:%1004
.243i=243i o

(2+431)+1-2i=2+3i+1-2i=2-3i+1+2i=3—i e
(2+3i)
. (2+3i)x(1-5i) = 2+3ix1-5i = (2-3i)(1+5i)

(2+3i]_2+3i_2—3i ,( 1 )_ 1 1
1-5i)  1-5i 1+5i = (1-5i) 1-5i1+5i
(2+3i)" =(2-3i)’

:&Jﬂ‘005

,(Gﬁlﬁiﬁ};u&z éi)§Z€R<:>2=Z °
L(Upellaihe 7 gl)izeiRe>z=—7 o

: é.ﬁﬁ e jlea ,V

:bw 001
G guiall ga8al) (5 ghsal) pa AdalS M L oS
§ (z=x+y|)

(0,7,7) tben plias adaia lna
zxz 29 (1

(0,7,]) paah 2 OM g2l cisi (2
¢ gitied 13 [OM]| 251 (3
P | -

R gaysXaa C orz=x+yi

.\z\=\f§=«!‘x2+y2 PSS Z= XY gy _\M\JL”MM\/Z G gall Addal) aal)

: Jaall uigh Jo st SO

|z|=W=”Oﬂ” tOB M Gl z=x+yi O

At Q4
.|5|=5+0i|=v5"+0> =5 =
.|—7|=|—7+0i|=m=7 .
|2i|=|0+2i|=y0*+22 =2 =
-2i|=lo-2i[= ot (-2 =2 =
J+il=?+12 =42 =
.‘1+i\/§‘=\/12+7=\/4_=2 g



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

] s ot 215 sional) Jajall e (o sas cs dana gy 25 ||

(.\EJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

sl cluals O3

C o z'=x+y'i s z2=x+Yi

lz+27<|z+ |z'|3|z|=0©z=03‘_z‘=|—z|=|z| -

1
2'#0 = D zxz'|=(z|x[z] =
=0 [F=y (=
- -
:m‘004

+i[=[-1-i]=[1+i=V2

I(1=i)x(2+3i)| =[1-i[x|2+3i]=V2x13 =26
‘1+i _li+i] V2
2 2] 2
|—i+i|<|-i|+|i| @ 0<1+1
(i) =i = (2) -

$2,=5+i5V3 52, =1+iV3 52, =4i(~2+3i) 5 2, =5+ 3i rdzial) 322V jlma caal

T
RN
L 4(1+i) o A(1+i)

' 2i(—5—i5\/§)6 T 2i(—5—i5J§)

dwia 255,006

o sl o 7o =X Yl 9 Zg =X+ Yl 9 Zp =X, + YAl Bl gdial) g gial) (e BB EMEC 9 B 5 A
s, 7, #£27,

[RB|= AB =25 -25]= (s 5,) +(y6-va) *
Zg—Zn| AB .
Zc—2Zp "~ AC

3N | 74

L dind) (g giall (pa kali M C(z, =3i) ; B(z, =-1+i) ; Az, =1+i)

.ABC &liall g3ai J) ghi cuuad (1
Ul

AB=|z,-2z,|=|-1+i-(1+i)|=[-2=2 =



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

(.\BJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

AC=z.—2,|=[3i—(1+i)|=|-1+2i|=5 =
CB =z, —2¢|=|-1+i-(3i)|=|]-1-2i|=\5 =

.ABC c&ilial) daha AL (2
.C (b bl 5 sluia ABC &l AC=CB e

' : | 1 tadrie b odic amltae V]
------ e LA e B S & S () |

: 5 : :M(Z=2§+2i) i M;to;o..:\ @M‘ GM‘QAMJJ*‘ M é(x.h.'u*'\.ﬁ 2‘5519 aae Al
(-)-iﬂ)(z%2+2i) : C e z=2421 e

“““ N K 02
- Ja arg(2+2i)=m/4 [2m] |, (T,m) g gal) Ay 30 3alit -
E—1 0—_>i1 X52 53 54 if

el e (7. 0M )= [20] o Gansad Bagt i s

(7. om )=%+2kn ; KeZilal

:‘ﬁ‘éﬁ“@
Z=2+2i gial) axl) Sww(T,W) dga gall Ayl 3 ua‘-ﬁg .
L 2= 2421 ) and) baas M(T,W)a«-.sw L3l keZ o o+ 2Km Clull) ¢ (pa (ol JS U o
arg(2+2i E%[Zn] s arg(z)E(T, oM ) [2n] 0 2 =2+ 2i paadall Sl iad) asali Baaall Sa i @
Z=X+yi @) sl fus QS g ke @%+2kn J8b e (A ) W G aae S e
arg(z)=a +2kmkeZ 4 arg(z)=af2n] : csidale by o

z emyﬁmgwnwsws((iom) g gl dyg) U (i N il 51) o€ [, ] 38T Jaiiy
(e & e M =0 Y daee Al 7 =0 gtind) 22}
:d‘,ﬁ004

M =00 (oT]) ilsa aliies dalaia alra ) Qo gee (gtiall g sicuall B4 ga M gamia 18 7 g sae 300

a1 (2) 14 3an 5 7 il a3 5ass oo (1,0M) Agmsal gl 38 o1 o 5 -

arg(z)=a+2kmkeZ. s arg(z)=a [2n] s

:&1005
g o (0.13) b o ol o smial gl 5 a1
-

3M4 3M3 JMZ JMl

(z4=-3i) (z5=2i) (z,=-3)
Me(ppm-1i) 2 M7(5,22121) ¥ Moy, 1) 9 Ms(pang

ALl bl gadaes milia) -2



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

] s ot 215 sional) Jajall e (o sas cs dana gy 25 ||

(.\EJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

#5521,06

z=a-bi s-z=-a-bi sz=a+bi :@a((ab)#(0,0) ¢) z20.R xab sa

.arg(3)=0[2n] : Jua carg(a)=0[2r] : uz=a>0 =
_arg(—B)En[Zn] : Jéa _arg(a)sn[zn] s Lyl 7=a<0 =
arg(-3i)=——[2x] : yu arg(bi)=2[2n] : ya z=bi;p>0

,arg(—2—2i)zn+%[2n] sarg(2+2i E%[Zn] < Jlia .arg(-z)=n+arg(z)[2n] : Wt 20

arg(ﬁ)s—g[Zn] 3 arg(2+2i)sg[2n] s Jla ,arg(E)E—arg(z)[Zn] sy z#0

sl Alial

A " A ~
) 3
1
4 z=-3i z=3i A =
i z=-3i 3aM =3 z=-3 z=3
0 2 2
- 7 2 2] |80
Priis L
-1 AT BN
/ 1= 90° ., s— !
-90° — ; roll, SENNNNER Y —-
= My g bl o Mhe=2)
LEe= 3 2 - Jor1 2 T o7 1 2 3
B¢ M- 3 -2 -1 071 27 1 1
sddand) Ciluald .02
Apald

sl € e 275 7 08
arg(zxz')=argz+argz' [2n] =

pe Z;arg(z”) =nxargz [2x]
arg (zl) =-argz' [2n]

arg (zij =argz—argz' [2zn]

.arg(kz)=arg(z) [2r] : ¥ k>0 o<1
.arg(kz)=mn+arg(z) [2n] : B k<0 s

102,08

. Z, =ﬂ $2,=1-iV332,=(1=i)(1+i) s 2, =(1=i) s 2, =4i(1+i) 9z, =1+i :3xe 2

(--1%)



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

(.\EJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

spinia g (gdie aal Al 3i VI
VD SEREEEES e <—e M(z=x+y) SN |
(0.7.3) 00 e ) cagmia(P) el s sianal
0 /o ssimall (B ga M gania s 7= x4yigie 2 WU o
ﬁ‘ < —+——— M (z_ =cosa+isina) e M %00 (P) o

\<i—— arg(z)=a[2m]
CH

ALAKAL 5 0040 puianal) Ciual dal (o,T,j) alaally Aa ) LARL 3,000(C) o

et e OMs=lzI=C+y?

rd

(hdball  saal) arg(z)E(T, oM )Ea [21t]

xX @

.2, =Ccosa+isina s ialyM, 4 [O,M)
(M#0 oY) k>0 OM =KOM, 1434 5 slai¥) ki LgJOM, 5 OM saiins My s MO 1 Uil o
.Z,=CoSaL+isina s O_I\/I(; &L z=x+yi oM aal*
. 2=kz, & x+yi=k(cosa+isina):cd . OM=KOM, :4ie s isatius My, s M 5 O : Ll o
(1):x+yi=k(cosa+isina) : e Juani
=] 5 VR = K] <5 \FEFFE = K=K 6 2=k, s
(2):k=\j)ﬁy2 1le Juand
z=x+yi=x2+y2(cosa+isina)=|z|(coso+isine) Al Aodal) o Juani (2) 5 (1) L s
:Q‘-’Jﬁﬁﬁ

LZ= XY pilall il gaial) sall B (821 ans ()1 2 =[z|(cosa+isine) : A (1
. (8): z=[z|(cosa+isine)=[ |z].arg(z) |=[r.a] : ¥ Jsil o s g ; (3) Ly (2

:a-.?‘&ﬁ d‘wﬁ003

r=lz| sarg(z)=a[2n] s C & z=x+yighe 2 sy
o z=x¢+y2(cosa+isina) s z=|zj(cosa+isina) : Jsd o i 7 gdal) s m

2=[ [ arg(2)]=[r.o]

L Z adaiall pad) galad) sl Al JOE end ARl CLUSH e LS JS

Al 04
J éﬂd\ M\gha.n'
.2, =2=2(1+0i)=2(cos0+sin0)=[2,0] =

.2,=-5=5(-1+0i)=5(cosn+sinw)=[2,x] =

.2,=T7i=7(0+i)=7 cosE4sinl |=|7,%|
2 2 2



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

(.\EJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

(ald oVl ) Al Jeal) (1:48 5k ()

Jiie sl Ma>00 >
z=3=[3,0] z=a=[a,0]
z=-3=[3,1] z=-a=[a,n]

e 1

g ]

Z=[\/_,—ﬂ (8 z=1+i ={J§ﬂ —z=[r,n-a] s z=[r,—a] s—z=[r,n+a] s z=[r,a] : W
oz fax]

=

z,=1-3= {2——}32 —1++3= [ }31 |—[«/_—Z}31+|—{«/§,g} 1A% gala,

. @-"moo

z'=[ra']=r'(cosa’+isina’) sz=[r,a]=r(cosa+isina)es C oz sz
zxz'=r(cosa+isina)xr'(cosa'+isina’) s zxz'=[r,a]x[r",a]=[rxr’ axa’] =
7' :rr'(cos(a+a')+isin(a+a')) 3
Zn=(r(C08a+iSin(x))n =r"(cosna+isinna) o 2" =[r,a]" =[r" na]:dudas
[Lo]" =[1"na]=[Lno] : oo dasi r=1 dals da
(formule de MOIVRE ) 134 4 oani 2 (cos o+ isina)” :(cosna+isin na) skl gf

1 1 1 .. 1
e - — —a' - ‘
z' r'(cosa'+isina') r'(cos( a)+|5|n( a)) ?

T =[r'—a’]

[ra

z _ r(cosa+isina)

_ =%(cos(a—a')+isin(a—q')) [ra] [_ o— a}

z' r'(cosa'+isina’) [r ']

~z=-1xz=[Lx][r,a]=[r,a+x]= r((cos(n+a)+ ISIn(’n:+0L)))

z=r(cosa+isina)=r(cosa—isina)=r(cos(-a)+isin(-a))=[r,—a]



http://benmoussamath1.jimdo.com/

Talamidi.com gigo (o «alall lam J1aai ai

] s ot 215 sional) Jajall e (o sas cs dana gy 25 ||

L3

(.\EJ Qe 1 ;j@i‘ L‘M‘ sy ST daial)

:&1008
J uﬂ’.'\d\ JS&d) Jans

ixz={1,g}x[r,a] [r —+a}

z,=3+3i=3(1+i)=[3, O]x{ }={3\/§,0+ﬂ

z,=-3-3i=-3(1+i)= [3n]|: } [3J5n+

T
4

|
23=2i(7+7i)=14i(1+i){14%]{[ } |:14J—n 11:j|

1 1 1 1

LT T ) [4,n]x[\/§,ﬂ ] [4«/§,n+ﬂ =[4\1/§'_%n}=[4*1/§ 4 }

1 (Al gsil) ke : 05,09
25=—%i(1+\/§i) 324=(—8—8«/§i)153 23=i ,=—8-— 8/3i 52, —+£|

—A—4j 2 2
=|z|sin® s x=|z|cosH : L [|Z|’9]=X+yi Gun (ALY Sl g g ) JSAN By 5 ) ABDla) 1A% sala ——‘10
Lanigh gagaial sy VT

tlagaial 7 A Baas 5 Osigadiay Basaa 4505 01
dpald o

il M e 70 9z. 57g 57, Wiall ¢ e e Al giel) s giall G Bl D 9 C 3B 9 A oSt
Jdgasall 49130 Gl

( ,AB) arg(z; —z,) [2x] : Jb(l AB) .

(AB ) arg( Ze ~ A)[Zn] (AB,ATf) .

(A8, CD )= arg(: ;i)[Zn] »(AB,CD)

arg(_>—* Ze = A) 0[2x] o arg( % ~ A) n[2n] s A C 9B g Akl el dulin)
C

arg( %o~ C) 0[2x] o arg( 2o~ C) n[2n] : (B (CD) 3 (AB) Gsaftions g3lsi =

B

.arg(%)EE[Zn] Jiarg(ﬁ) E—E[ZTC] : (A% (CD) s (AB) ¢pafiiva walai =

B~ A B~ “A



http://benmoussamath1.jimdo.com/



