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Keynaklar
Bosic Complex Analysis (I.E.Marsden)
Schaums (ComPlcx Analjsis)

Chirchell = Warmesik Analiz (Mf DSAmez)



3.10.96
Karmagik (Kompleks) Sayilar Peryemb@: . .|

I.TANIM * @ ile gosterten karmasie seaylar aistemf-;b-pgldakf

toplama , stalerle garpme ve karmepik serpma isleni
le. birlikte R?% diziemdir. |}
t — Toplame (X;,y;)’f(Xa,y;) = (X1 X2 s Y1ty2) T G2l
(i~ Skalerle Garpma * YXEIR ,  =(X,y) = (X, y)
iii= Komssik Garpma : (X,91) (X2s92) = (X X2 =Yiye , N Y2 WY1 X2 )
z+w = (a+x,bty)

Y psnsl elksen

i= (o)) - (ut) = ¥4
i e X=(X,0) , 1=(1,0)
{=(110)

Her reéel sayt, bir kasmeaie sS4y 3:'&::‘ JdIsdnbletilir
z=(Xy) €T z=(Xy) =(X0)(0,y)
= XEglod) = Sagd
t'\u) EJE 4'3 = (0,1) (Y,0) =(O..9"“O/ O‘Of'*ﬁj' (0,y)

-.95 = (Y0)(0,1) = (y.0-04, 94t0.0)=(0y)

J
=> z—_X+3¢ = )H’(y 31—-:’2-7- X19é=Xrdy
=t I X
X

Z= X*tg .
4 Xt Reel kism , 4y sanal bisim
X Re z d Inz
z=ReztImz
6212 =(01)(04) =(0.0-1.1,04+1.0)=(-1,0) =~
= ¢Sl
z+ahik | W=ctid

e i s s



{.Teorem ¥ z,00,8 & & (G poan) Sigsiment
1i— Ew)s=z(ws)
(- Zzw=wz
ifi- z(wts) = zwtzs
fspaty (1 z=-&f-fb ,w=ctid , sS=e+if
z(wts) = (atib)] (ctid) +(etif)]
= (241k)[ (cte)ti(d+f)]
=[a(cte) = b(dt )]+ i[a(dtf )+ blcte)]
= 8ctae -bd-bf t i [adtaf+ betbel
=[ac-bd)+ { (adtbec)] tL (se-bf) -!-i(aff-be)]

= Zwras . V4

VXEIR-F0] icin ,4.x=XA=X , Yaed-§oJ igin 1.2s2zi1=2

z=at1b

2.4 =(a+tb)(110¢) =(al—b.0)t1(2.0tb.{) = atib =z

.z = (140i)(stib) = (1.8 -0.b)+i{(1.bt0.8) = a+ib = 2

zrzlsba=2

Her ze €-503 icin zz'=2’z=1 o.5. bir tek
z' € €-503 vardir. |

z#0 , z=attb , Y& &F0 veys b¥O dr

Ve(jahu;fta, AaF0 ve b# O dir.

Kabul edelim b, z nin bir basgts ters elensni =z

var oksun, (7eel§in ispst).

zz2" =2"z ={ !

-

_pl=aly =p(zz?) = (2’z)z" =1.2"=2"
= z! = I

O halde ters elemen telktir.

1



a%1b2 ¥ 0 (a0, b#0)

z=atib ;) z/=a'tib! verse zz/=1 lkosul sgplenmehdir.

2z’= (atib) (a’rib’) = (23'-bb') +1(3b’ tb5!) = 1101 ={
? atth = ctid ¢ asc ve bsd f
a8/—bb!=1 (a7 ve b! bu.'nm\géofer—.)-
abicbp 170

ob’tba!=0 => gb’==ba! =>pi. . b3l (a#0 idi)
o

a5-bb'=Ha’ - b(‘b'a") =28+ 9—-‘P—’ £ =1 |

et e

b’._-_é(&‘ibiz_ B L
a Q2+ph?

e e e e

e e e e et g e

By 1

/. / f___c?___ s b £ I ]
=altib’=—Smpad = 1 | (2/4in tersi).

Ornek Yy z=312{ ’nin tersini bulunvz.
G.A:s,bgg z,’.-_—_ 3 _t‘ 2‘ 2or = 3 .-._'%_t. V@ a/
3%+22 32127 13 13 J

Z'::—l- =LA o c8ae8 = B-ib) .
Z  3tib  (atib)(a-tb) (a*-b(-b)ti(a(-b)tba)
=a—-¢b g ) 1 N R '
8242 Q24h2 Qtppt
/ Al = |dt- - :MJ.L"TT :::.a.g... 1@lugec )
£ F=E T 2t 4 13 |45 EY S

2. Teorem * Larmasit sqylar EUmes{ olsn &:. bir cisimdir.
ispat// V2,Ww,s €€ igin, | |

(- ztw =Wtz

- z+(wts) = (z+w)+s

(= Z210 =042 = 2

V- z+(=-2)=(-2)*t=z
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Garpma Kucallerr: .
{i- Zw=w=z .
= (2w)s = z(Ws)
((t = Lzzs2zibh=z
ity ~orz2l=izlz =4 (240 Iigin)
y- z(wrs)zzwtzs. 4.10.96 /cumh
i ve 07 kargilagtialim.
£=(04):. Kabul edelim ki 120  6olsva.
= 4.4 2 047> 42>0 =~ >0  H# celighi.
{ 0:4 = (0,004 )=(8r 0,102 0)- = (0,0) = O (i
O halde ¢>0 diyemeyiz. {#0 dir
Kaby| edelim ki £<0 'olsvn..
4 <=4.0 = ={ >0
= (=t)(-i) 2 0.(-¢)
=> {2>0 =>-1>0 # Gelsl.
O halde 1<0 diyemeyiz.
=> 1 jle O Lasilastiri/amnez.
Kermasik -~ sayrlar tdmesinde bl’{j{jé/&:;é ve ksl bten
stz edilemez.

Karmegile Sayilarin ozellileri *
vl Y r=Vazthe z =a+ib

cdoitleopa=adih ; c
COSB‘:T‘Q_— == a=rcos®

sin® :.F*?._.. = b= f‘a’n@

b
|
o

z=@+t1b
= rcos@ + (.rsinb

z=r(cosOttsin®)



9571
z = (cos® +isin0) yozihsing , verilen = karmasile

sayisinin  kutupssl koordinatlor daki gb'sterimf denir.

Bu r seywsine z karmasik Sgyisin modili (uzﬁn).,ujuj. 7T

veys mutlel deperi) denit- =(z) (2 7 nin- mod§ 1))

© ‘ya de kacmam ssyimn argimenti (veya geil(si) desir.

©= arg z | lzl=|zl={a%+62 it e
Rurada, & a@ﬁmm £inin {a: de, [[zll=|al+ bl nocmdur

hangi b&bede oldvguna dikkat ; ~ye norm diyemeyiz.

etmel gerelir. &Jv—ﬁ—avmmn—haanr—bd{gedr__aldﬂuda—
d#bat—ﬂmek—gme&rr) Eser © agisian [0,21) ém-sbmda

oma kosvlunu koyarsak , bu halde 6-- 85151, bu araliFin
digindaki deferleri slmayacal demektic. Buna | karsilit ©
agising 2T sayisinin tam katlari eklenirse , gine sya
karmagik sayr bulvnur, fht{yaq Juycgunuz  haller de , ©
Sg1sinn srdlig dfj‘v?fp-h'n'leb:'lfc 6mg5:'n s (-m,71] el dhins-
bilir.

Ornel y z=1-t lkarmasik Say!siAl kutupsal koordinatlerde

ifode ediniz. -
r=A12r )2 = 2 .
cosé:é—:% sin@:-é:—g@. 5
=--2I- veya a15° A@Z"{‘
cos(-x)=cos*% , sin(-«) = —sin™
z=1-i =2 (cos(-L)+isin(-Z)) Co, 27 )

=z (cosZ -dsinZ)  020,7,72,...
(-1,7] aqgﬂmwt:'a by ar‘al@a dusen dg‘?erine / Yani

“T< argz SV kosuluaw 5581@3&(\ dg’ere, a9 2 " nin



esas fg_e:r_l'_ denir ve Ar.az' ile tgﬁ.ste’r:’h’-r,-:- W
argz = "“'32 FL.2NA . = n=0,F{,¥2,-..
3. Teorem * Her z), 23 € € igin
|z z2)=| Z4)ilz2)  ve ary (2;.-—22)'.=:ar\9 z| targ z,
epoitlikleri vacdirs .
iapat j Kabul edelim ki, o zy= ri(<os®s+ {sin€1)
zy= rp(cos®2t £sin€2)  olsunlars

z 1.2y =[ri(coser + isin®)].[ ri (cos©21isin®2)]

i [(cas@itisin®))(cos®at €sin2)]

= rg 2 [ (€050 cos0z —sin©ysin®,) +i (cosdsin®; +sin©)<as®s)

"

riraLéos(©1402) + { sin (©4192)]
|Zz)z2) =12 l2(l=r1, lz2l=
8!‘3(2;‘23) = Q+0, = 31:9 Z +afa 22

Genellesticme :  arg(zi.z2) = arg 2) +arg z,+ 207

\9* Y1 - 050,3:',-}-2 P i
ZI-zz
v a_ . ”.2' : '.-‘._‘ S, i
20
!Z»se‘ - ‘ Y
; swarti ST
o 4 - M g’é\)m{' T
Ornek, =z,==1 2,=-1 [0,2T) s
aqoz|=77', ag':z:%_f—r | Qf/
Z1.23 = (=)(={) =1 %
| 21| = V(-1)2t0% =1 ' /
|z2| = Yors(-J2 =1 | :

? arg (z;.ZQ_) — "';_I' l2¢):lza) =|=2¢22) = 1.4 =1 //

l
|
|
!
l
l
l
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4.Teorem * (De Moivre Formild) :

Eger z=r{cos® tishh®) ve n pozitif bir tamsay 1se
bu takticde z"=r"(cosn@+{isihn®) dir.
ispat y =z?Fz.z =1 (cos® tisin®) r (cos® +isin6)
= r.r (cos(e+0) t{sin (64*6))
=r2(cos20+{ sin 20)

= r%r(cos(20+©) +{sin (26+6))

Sy
(A

I

N
o

N

|

= r3 (cos 30+ isin 36) (tdmevarmls )
zM= " (cos ne-r:.sm ne) olur-. (Do Mauadr)
Bu formille bir karMa.srk sadmm tersi buluna b:l:r.

z=r(cos© +{sin®) olsun. =z=a+td

;= a 13 b = r——‘—- 24 on2 2
S T atrbt (" at%pe rEyeteed |, rizd s
—| Mcesé& { CSInd
_l=os® |, sSin® (cese —{sine)
~ r I
tors! =4 (cos(-e) +isin(-e)) -
TEmmyL 3
e V= e = - =
|z/)= e P Arg z’ e arg =

Bir karmesik SOy tersinia arafimentf ) &yni karmasile Sy 100
a@iimmfinin - ters isgretlisine egsittir. '.

8olimb  nasil ifade e&cej:’z ) bwa bakalm .,

 Vz,22€L ) 2a#0 =1 )

Z,
2= ry (casO1tt {sin 61)

Zy= 2 ( cosB,14sinBz)

=y =t _ T1(cosOutisin®©t) - [1, <os@rtisin€f
Z2 r2 (cos@zt ($iNG; ) f2 cos0etisin®, 4
Tix ' (@862 {SMBQ) NG RNO
4 (C.osef'!'fsmef)«(ai_ﬁg—{.sm'e;) \ 1 {(~ 593 )

2 (250:t18in0z) (co8@2 ~15in82 )

- A [cneic:02 = sing fersin® 2 T Loy (sin2) 15000y c592]
iz (c25% 0, + sint@2) 11 (cos'®; (—5::1@ 2)1'51!\920 192 )

————

—




Z)

i--.: 525(91-92) t £$iNn (9; ~®2)
Falal - Kbl als |

& &
Z

2 |z,

z1=1 |2;l=|

|2 = l_i_j-_- ET

H@ 2, =0

H@z': ﬂfj‘Jz"-;é%_,i -ﬂgz S “Agz Y

Karmasie Sayderin Kélleri
5.Teorem® W#O ve W=r(cosOt{s5in0) gellinde vesilen bir
Lymastle Sayr olsun.8u halde w sayisuin . kdlleri
L=0,0,2,..., n-1 ‘olmat Uzere ; |
zl = “("[cps QLMM:SV;M]
sellindedir.
ispa-k// W ‘=z. /) Z22¢ (cos wt 7sin W)
= w==z" = 9" (cos nWtesinny)
= r(cos© +151n©) =jn(c03n‘ipf{31'n aY)
R e b
=2 3 ML = 9'*0._.._.2..'.‘.17:

= zk= (F[Cos-e—tﬁ&l'f £5leﬂﬂ%g] ; t:-O) {/2/.',, n=

k=n igin zZpn=2e Ve k=nH isfa zp, =2y olur;
Qu nedenle n 4se Lol vardir.
3rne_t// z;%{ de/\llelemi‘m' qb;ziinﬁz.
w=1 = 4.(co50+{8in0)

r={ ,0=0 zo=N7 (asﬂz_ﬂti,tisinm%ﬁ_ﬁ')

2L = L1 [(co30r cos®2 + 5in 01 5in®2) ti (s5inO1cos0; = cos@rsingal
2 \

B 1] Arg (%): 6_:-”99 = ﬂr\a 24-ﬁr3 ga-eqal

{

-
i

WV S S Gl T —




S725
=L =@3Mft'-sih%l7-_ k=@,l)2‘, -

iys

- P..s / - - -L ; _ﬂ- -
C’s g—i '\S' L - —...i- - "___3._
- L -J: + {sin 478 7 = (

lzol = |1] =1 | 2] j(
|22l = [(=4)*+ (-2 ) = 1

={ éa’fafnde&i bir

har mag il S8y kS bler!

bir gember Lzerinde esit
arohblarla dizilmiglerdir.
TANIM : Bir z=atib lkamasik Sans) verilsin . Bu kgmagile

sayinn eglerfi (kanfigesi) i Z il @mfenh’r ve ZTa-tb

sellinde taumlanr. o~ _
z=atib
z=a-ib yi kotvpsal formda ﬁf‘é/’
i g ¢ 1 6,‘1_9 rd
dszahm. AT res® b=rsSIné ‘ 2 £ :
_ NS 8 4 -fb
r=yatb? _ oo : _

Z=a-tb = rcu® —risin® = r (cas6-{sine) ~ 13
= r (cos(-8)t isin(-0))

Zl=r =lz]  (Lemasik sqpon moddl, eslenizin modliline epittir,)

(- A9z - © “'"‘ard z (Uamasik .sgymm arjumm%- ,eﬁlmsn’nfn

awmenh e tes ms.afethdrr)

1

Eslenik , OX elsering 33:’3 almm sme.-trt Aawcle'l:rr

6. Teorem ° Her z,2z'e (2/: hp;haéa; sag ) =\
1~ zrzr =243
=Lz 2 7= 13 e



i~ z'#+0 olmak lUzee , . . - ,

(E _ =
2/ T =4
iv- z.Z =|z|* ve zF0 ise =z-l=_2. olur,
. : : ( ’zlz .
v= z=% <> z ’‘nin reel olmasidir.
)’f." Rez = -——----‘z""E T 2= Z-":E
: 2¢
yiu=- z== dir.
I'spat// >=atib ='=a’ttb! olsun.

{- ztz’=(21ib)H(a/tib!) =(ata') T (bTb")(
ztz! = (ata’) = (btb’)q

= (a-7b)+ (a’=4b!) = Z+2’

i~ z=z'= (s4ib)(%4b?) = (aa’—bb/)ti(abltba')

zz/ = (aa'-bb!)= t(ab/*tba’) .- _ (1)

NI
N
n

(a-tb) (a'=ib!) = (Qa’=(-b)(-b!)) t1 (3 (-6)* (-b)a’)
(811(-b)). (81i(-u") -

= (aal—bb!) ti(-ab/-ba’)

= (aa’-bb!) —{(3b'—b58") — ... _(2)

= (1)=(2) ve =zz‘=Z.z2'

(e z! z = 2/z\-a & =3 (E):-:.z-._
21 = d ] =1

ty- =z.Z = (atib) (-¢b) 5 (88 =b(-b)) +4 (a(-k)+ba )
@14(-6)) a1i-ES
= -z = a%tb?

|z] = lattb?r => 12z]% = a2#p?

y—- =:dtib =gd-ib => ib=-{b = 2{b=0 (¥Qu:2#40
= b=0 = =Z2=aQ+¢.0 =2 =2=3 z reeldir.

<=2 Aqiltv,



=

=—ZF <> 'nin saal olmasidr. (o 4 -0

=> atib=—(a-¢b) =2 a4ib=-2+1{b

=) 28 =C =) =0
=) Z250ttb T z=b , z sswldir. -
<—T . 2 53’13’ =9 Z"_":tt'b =ra ‘z-.=-—-t£b

vi—= (2tib)+(a-(b) =2a +£b -;',6)= 2a | ~ 33

z-= = (@tib)—(a-¢b) =2k

TANIM ¢ Herha:\fi bir z€ € nin Mmodily |z il dé'a-éen’h'r ve

b= ECN: aitgas =

—-—

24 27

=z /

a-{b => T = é:@)=[a+ib)=z

e 1

z=atib ise |z|= Ja?tb?2 olarak +taamlasir.

\ljt\-
. 2=atib |
Yl : EERFETE
e '{b ‘
§ ‘:-"'a 5 L 8ir komasie seyn modiilinin

ba‘aléftglq noktasina olan ua&k.lﬁml.é&s—teﬁﬂ
F.Teoremt Her z,2z'€ & Jgin .
1= |=z.2/] =lzl.]2}

«~ Eser 2'#0 ,3__ B
Z/ Iz*f

- -|z| € Rez < |zl |Rez|< |z

—lz]| £Imz < |2] ITm Z) < |z|

377
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v - |Z|=lz]
v- |ztz!| €l=l+)2’)

vi— |lz)-121] € Jz=2/ (g9 evitsizlii)

vil= | zpwitzowa bt zawn) < lzi?t--t[zal2.d |l 3.+ wal®

Ywe €. (Cauch& e{ifé&a‘ﬂu’\‘ji.)

fsrat// (- Teorem 3'de yaptldi,

it - lz'l-'z]=|2f1|:lzl =3 fi= e
z! =’ 2!l ||t
i~ —|z|] £a L)zl —-]zlétré\zl
1" [
Imz

Rez

=) IRezl < |zl =) lIM 2l =) //

v |z=ptlk, El=asib

|1Zz)={a%4t(-b)2 = {a%b? = |2z]
EREFD Y LR T ATk

= (z+2')(Z+Z")

= (2F t2zrt2{Zt2127)

= JzI*+12']%* (== t2'Z)

zB/=z2z=2.2' =2/
2tz ZzZz = 2Re z

—lz+z)% = |z)2t 2%+ 2Re (2%.Z) < |z2|M+ 2!+ 2]2.Z |
S PR P A - .
=|z)**t)z|2 + 212']. |z| | —- 3
=(l2l+12"1)?
|z'rz’|2~<(lzl'r]z'l)2 =) a2tz £ |zl+[2]

vi- |z]=lztz'-2/|=|(z-2) +t2’| £ |z-2/[+]z]

= 1Z)-l2!) € ==z _--(1)



|z) =) 2'4+2z=-2z| = |(2/-2)tz) £ |2/-2] +|z| | -;.599

= ||zl-l=] Sl="=]
|zl =l-z] -z=-a-ib |-z|={F2%)" = |z]
= |2'|-|zl)i< |l2/-2]

=) - (lzl-lz")S |z'-2]

i lzli=1="] 2 f==2]l | :Lifas
1 ve 2 denr ,
-lz-2’] £ (|zl-12'))€ |z-2
= |lzl-12/l| € 1z -2
{. Uygulams  M.10.96 JcumA
- (@): (3-24)2
t64 8- 64
A o TiiLT | (Gr &= ?1)" L
(8ré6i ) 8-6 8-6¢

Tzllzl st ] birim daires!  Uarinde |22 ] .ff’adedin:% |
maksimun deferinin 2 oldugunu db’sfen‘m'i. 8
q‘b'zﬁm// I2F Hl lz2|t 1 = |z|%+1 € 4] =2
= |z Hl 2.1, a
3~ De Moivre fonnu Ui kullerarate coasef:-ve singe
D\%alwlm ,a® ve sin® ciasinder  bulvauz,
Gozum j (cos®tisin®)" = Cgsn&‘f'tssm ne
(c:oae-rt&me)a = cosdB t tsin 89
=> c0o5%@ +3{ cos?® $in ~3>50 s{n 0 = €sintO = 530+ (8ln 30
=> cosd® -3 <950 81120t (303 20sin® ~3IN3 P ) =05l t 181 IO
‘“% @330 T 336 ~Jcoa® win e

SIN3O = 303?20 sinO-gip< B

/



az+th
B.2+3

4~ |z)={ ise - ={ = Oldvjuv " gesteria.

\Z )2

-
|

1

zta.2.2

-
—

—
—

sl o

'z+a|z|2

= bz 12

aztb ‘= |a21+bl f [2)‘:,51
Bz243 [6z1t3|
_ Jazxb|
|E+§£lel ;

z+bl =1
|az+b| ” TREEE

" s ﬂpaj:dah toplava Ve gopma [slemlenin - yapin. = 3
a- (5t3i)t(~1+2{)+(7-5¢)
b- (4+2¢)(2-3¢)
e~ (2-1) (-3+24)(5-44)
Gézom , a- M1 y,
b~ (er:)(’(wz}:(’(lxz‘ﬁwuxfﬁ'”z!:_”) =
(412) (2,-0) = (816, =12+4) = (14,-8) =14—‘82"';}“
e~ (271¢=852)= (642,44 =3) = 4s1) = =4t
A=b,0).(5,-6)=(~20%4, |645) = (-le, 21) = 16 +24 f//
6~ 4§%§}&a&| ifadeleri sedeleytirin.

a- StSill, 20 b~ 3¢39-¢17
3-41 4t 24 -1

Gozim , a- (StSiIN3t4i) . 20(4-31)
(3-41)(3441) (4730(4 31

S ESH380) 1 o §0-60t _ 75-25¢

23 295 25!

ey




T

_'If'_"

b- S22 (Y V(=2¢-1) - (R ) (=2¢—9) b
(24=1) (=2¢-1) S
S45¢ _ A+
G 74
z- Aé%"xclakf ifadeleri reel ve sanal kismlers ayitniz. z€ €.
- 1 | e c- 2t d- 28
zz2 3212 2z2-S
qé’zﬁm N ET ol ] X'Hffﬁ ; z=x+~{'9
22-5 2%"5-?2{9
_((x1) 4 dy).(2x-5-244)
(2Xx-8)%+* 442 o Xiglxrly) v
is 2X%+2y ~3X =S-74 =[Gty T = x'zt,i
(2x-5)* t4y& 300 S
L12xi4292 r 3RirS. | 2 I F
(zx—s)’fth (2x-S)% +44 ? Vi
8- Apefidall karmasile Seyilerin Lotlenin’' lovlunz.
a- 2%=-32 b~ (-+))'® o~ (2 -2l
Gozim J e z2¥r2(8 =21 | | 2" Ga WBilerial bulacafiz.
t = z|= sSinp= L1 LBl BB i ) 8
wno=-= 274 ARE 1L il (ong =i e
@z?% 2 =|2|(cos® +isin ©)
7302 = 210% \. =4 (C:?.S 36%’-{- f'ﬁfﬂiﬁ[) k=0(,2,1
I ”-‘+ j R
zy = {zl"‘(Cos’iZ%ﬂﬂs{n M) dere ;e ne ise 3
i : m -' : o kadar kgt vasdil.
z, = 2 (GGS 24 'NSIn%) '
Z) = ﬁ_(cosﬂ+z'65n_'3_’[) 1-{—“@)-”0
24 264 21122, 23,2 ¢
o IS E.(C.c:.s %ﬂ. ff"Singz"—.ﬂ-) { leé'kse/ birsi 2, elun,

2y = (5.((:9.5 %E*'"‘S"“ %7[)

64@\1” f(2)=0 dentleminde @ bir Lok ise Z de koktur
g's kol vasa  birist muthks reelafr.r

S8{



9~ 2y=2%¢ , 25 =3-21 , zJ=”—£-+ﬂ1' ~d
ifadeledni  llsasle a.sg:dehﬂm' hesaplayiniz.
8- |3z~ 4zel
b- 21%-322~42)-8

e (Zg)(f = | e - (@ -2

d”,

2z242)—5-4 '
22; —Zz‘f'&"'t’

0~ Asspidali =z deferlerinin bomesim' G izini2.

D - ! Z"‘J
2+3

z-J

——

2+3

=2 b— <42

Gozbm, a- lz=3l _, _ | |z=3|=2]z43]"
// lz-}-J' 2
=> |2-31% =4 |2+3]
= |x-3téy) %= 4| xt3tiyl?
= (X-3)t 1y = 4 (x+3) *4y°
=> X2-6X+9ty* = 4x2+ 24X+ 36 féJé

= aX430X +27+3y* =0 RS b N
=) v 7--,: -9 (f’ !

X +fox+j+d o . E9) | T
= (xt5)%-25+9 19%=0 Nl L

= (x+5):+y* =16 gewberdin M(-50) R=4 ,
b~ (Xl-tt')')z‘Uz(‘!‘ Ayl genbein  igidir. Y
e T 3 ‘}3 G %
glb=  (-l+1) By lesdni bulahm .

2= ("“’i) "Z"’:ﬁ 4510 = —| Siﬁes-% .cpge- ﬁ
(Qbége)
6= _:‘:';_Y 13S°
z=\2(cos 31150 27) A, elolt;§)=3 klin
i b \3 clde’m‘c

2= G2 (o ————-'3/4'Trs*2m+t'sin r;fzu =01, 2

ALY

20= G (esZ+isin L) = iz (Leig)= ‘r(m)
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Z) = (é(@sﬁﬂ115|n1_z1r)

16:10.96/Ge s ¥ba

ispa’c// vid = -Vnzz;--,ZA;WUWa y-=-y W & a |

|z wit2,u, +...f‘znu/4,\< \Hz,)%. - 2all* .JTN{]*{-.- T |wal %

kKabul edelim ki, wWiWz,.-.,u/py l&in e a2 biri
sificden el olsun.E5e hepsi sific o!sidych O=0 olurdy.
v ispats seflamig olurdv.

Simdi kabul €delim i D w/ #0 (c'-‘-'l;\z,--.,n) olsun.

_ =t oW to-- £¥Z2aWn = ZeWe
w2+ Jw2)% +... + Jwa) ? Ewklz

n - N (3 ‘ 2
b= =|al® s t==thl|” ve S= = Z,up
¥ =y =y o he=y

I
92
N

== olun
+




.Z.%i: Relz ‘=) 2R 2= 2tz (é"reo-/”")

= Y+le|t€+ 2Re(c.s)

Baz1 lleel anlcs{’onlar
SipXis-9- x3 4 Y L

Jl 5l
cos)(—4—_’£.3-+ :::' Sy -
o H"‘, +-—-—+~-
=S i e
={+1J—~92'1'33!-3+.%1-4+"§-.‘-5
B RS T R

4

el = cosy + 1 \s:'n&

=X*1'\9 olmal uzere

Xty

el e e e’-’f e"(co53+t.srn3)

b L | 4 (telr
.S =(—s—)-s =/ Bivg =483 = sl ( : }
t T -ANPE =g
- s|?
Re(c.a)-fl—_-t-'- if
2 lel2=[2* sl 1s)®
= gl 8l r 1 elr ¢2
- )
Cherdstt o a ISl 2 gy st s
Gt t 2 Z Sk S K
:L?-'_'._s.l.z
L ?
- osv-LL o = oz Bl = miEc v
= Jsl < VO ¢ ={o.Vt
= \sl\(ﬁﬁ;

z=X iken e®*=e’ oluyor. (fj’. taamhhb y(y=0 sleak)

e
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TANIM :  Eger z=Xtly ise e®=e(casytisiny)

olarale tantmlaur,

TANM: : & —C olsun.Ejer Vz€& igin —f(z+w-):f‘(a)
Olacal sekilde bir WEC sayst Versa, bu £ fonksiyenns.
deviclidir (Perfyodittir) deniC,Bv w Sayisina de , f fonk-

siyonuaun deviri (peryodu) denir. 12.10.96 [ Pergembe

8.Teorem* Y z,we € isin,

’ Z.+W__ 2
£ e i g,

W
{-2%=0 olmaz,
¢i- X€EIR olsun. x>0 ise eX>| , Xx<0O ise e*<4 dip -
- |eXt| =¥
g e% =1 |, e}T"=-'I e %r‘;—( ; e,z'w=f
pi- e% deurl' bir fonlsiyondur. NEZ olmak Jzere ,

e? nin Per‘jotfa/mdaa biri 2Mni geklindedir.
yii— e“=| <> ner, z=2nT{ olmasidi.

l'.spalc// ‘- z=Xn'd, Ww=estit Sy o)

ztw = (Xt5)ti(Ytt)

e.ZNu = eé(fs) + ¢ (3 f“f‘}

= e (s (ytt)r 1 sin (ytt)) |
= e X e3[sywst -singsing) t ¢ (siny st tasysint) ]
= eXp S [(c:v{j t c’sfn&).(cos,rbf £sia t)j
:[e X(ff;if’&fngﬂ{es(cis_lf_t&fhtﬂ

ez e
= el o W
et e //

A”e_x

I%pat// - Xélg se e*>0 F :
z = X-H'j =) esF e."(m\,u':.fny):o

Ise
=) 2%¥>0 ve. Cc:--.S&-r tfsfn&:-‘o elur.

=) cv.sj:o s:'ny 20



cosy = 0 =y9=L LT, L€? 9° |
bijle ortale bLir defjo” Yok

slyz0=) 9=kl ), ke

0 halde €%, higbir zamsr: igin  sific olemaz. AT

ispat, {éi- X>0 =1 eX>l , x<0 = e*<{ din

x

e.-4+if-+-;-—+ -+{-\T+-’—- }
x>0 => eX>{ ol | | ]
x<0 = 0Oyle bir X'>0 vede L, x&-x' §elclmda. 332:!:/‘ 1
R AL AR s s PEEOR RS

ex’ > -l
fspa{rf/ (v - |e?| = ’ex”'.'f' =% 7 ~ ¥

|e*t 1Y) = |eX(cosyt isiny )] e ‘

1

\e*l-icosgﬂ’sfnyl JeX]> 0

= e \me,r.s:%{, o) (modii] oldvju isin + ahaw)

= @5%#{5:’0 iz[ = O+ = t'// s 3
ispaty vi- fie—> € VY€€, f(ztw)=f(z) oy VEC Verta
f Ye deviclidir denir. W 'ya de devir denir.
f(z)=e? devicll =) £f(z)= f(z2tw) op vWeEQ Seyis|
bulmalyiz « Labul edelim i f(z) devirk olsva.
F(zﬂu) zettW s MW= o®  vzed i,
z=0 iqn‘n. de. S.%’?Immahdlr. | |
Iy e R AEE | eV
W= Sttt =) le“’}ﬂes”’ﬂ# W=1 = eS=1 , sewr
; | =) =0 di.

=) W=0+(t = {i& dil

=) e_u‘-':i = cttisint =4+4.0 _,est=|
sint=0
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cost=@ = +t=O0+2nT =201 , ner

sint=@= t=p , nEZ
=42 ikl dedeler’ préal olarak 53'5"&!‘. o
wW={t =) wW=12nTl NeEw,

iSP&’t’// V('t"‘ ef={| &= =201 &llr. -NER.

=3 ¢ ‘da dqolfdf-

o S = = 2"7\(-{ = 2 . 272

el d eTo e = a5 2lintesineTn =1  olur.
' 1 (o) b 1y o5

f’s,oa-t' bl ter. Vi

ety fonlcsn'jonmun S@me trik  glaimi *
vyl o T, T 37/ 2
EON { =1 - 4

——

le"ﬂ’ =t (orj.‘m olan u.zauct { dir.) - 3
z=r (036 * (sine)

C2lels 0= aory z
10 '

= ’Z}a &
E ;lz,etw‘jz \yazde“’i"‘-

v fse i::r Lymaste sayinn dirdinct gesit yaziligidie

T;-{jonome-tnk. Fonlesiyenlar
e‘g’ = casyt fsiny .
e =g (9) - €os(-y)tisin(-y) = co3y -7 siny
= e-tY =cosy- ésiny ol &v ik ;fadegl top!an.s&‘t/

TANIM * Hefharyi bir z€EC igin,\si

“'-—--'--._.———-"’""‘_ﬁ"z
{\co-s =z = .é-..‘_..ii’_.@_.. } olarsak  taamlaalr,



toye = SN2 cote=-28Z . din
Co52 Sinz
el ; 9 -'é’ 9 19
TANIM: {y€ IR igia o Glne o @7k |
TANIM: é& 1511 ) Shy = chy ; §

' /
; " z_. -2 ra -Z
zeQ olmak vzee (shz = £ : vdehz =18 ;e

olaral taamlanir.

:L—hz = i‘:’_‘z— cothz = <hz die
cha Shz

9, Teorem: {— sin*z tcos?z =|{ Her 2EC, z=X+(y.

{6~ Sin(ztw) = sinz oW toszsinw ., zwWwel

ti- <o3(2tw)= usz @swrsinz SinW

eslthlblest vardie

. 18.10.9¢ [cumA
Ispat YzyweT ; z=Xtiy A s 7 S0 0 e

Lt~ SInZ tecosiz=|

1 -1 i'?_ ""l'z
Sing- = e‘z_c ¢ cos$z = e 1€ ;
24
= sin?zteos’z = (é’-_ 2_g(2 z+(ei2+e‘“"3 )z
s 2
L 2% gm212 _9o12 512 o2i24 20240120712
4 4
T e~ _e2t"z _e-zt‘z,'.z ! eafzfe‘ala +2
famndhot | dvkapas| ;l'} v .
e_ﬂta_e 2iz +2 +e_2f2+e'2t2+2 4 o 4
L 4 MR

tH- sin (zm) = sinz cosw + sz sinw

.slnzcoaw-r cosz smu) _(e‘z “z)(e“”;.e""") N (e."-;e“‘) e“z—;e"‘”)

_ et(ztw) fe'(%v)..et(- tw) _ f'(ZhUJ.,.é(zm)_ i(#)fetr.}/y)_éi(sz}
= reh _ 4 L

]
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€ = coy(ztw) =cosz cosW £ sinzsinw

coyzepsW =sinzsinw = (e—"z *‘e'iz)(e-"'” ie"""u etz $ )(ew_e {w)
2 2

RICTN et'ggé) ¥ et'(w)-ye-\t'%%(uﬂf e t(ztw) #ef(%u )..e‘f\c‘?!}y) + & llztw)
.( 4 £ k] o o F :

B 2eilziw) 4 22~ (21w '= eélerw) e =i(2tw) _ sl t)
4 2 J

Loaaritmil:. F'oalc.s\a'yon[a:-

N
X€ IR , &"03.-,7’( &) X=aVY

Logaritme fonuivprzu : Y=aX

Ustel forksiyonvn tessidie. Lo

Qir foflhsfjo/lun st var <3 4 ve Jr{orue.,,"

(Ansliz T “den) l
ferhodite bir fonba‘yon {1 daﬁ'ld.“r. Smdiye lkads, |odéw"tMHt
‘Fonltsbon larda X220 &g’efierf fgia ftaari—l.manm vear °'d'5m"’ 3
Sifirin loyaritmagimn taimsiz oldyguau  gorliie .
Sindi de., kompleles saylerin logaritmasia arap ticalm .
Dshs Snee de lelirtildygi gibi , perjyodit foatsiyonler {:| olemaz.
Eger tarm bsl 3&1 olwak € komplels dizlemini segersel ,
Fx) =e® devicli ol&c?jmda/\ dolgyisyyla 11 defildic. Yani 7
tersi dok{ur.o hatde loyaritma  fonksiyonnu bu pelilde tarmlovak
mMumMbon dgf Kir.
Ltejarl"tma fonksiyonuny tanmlavak igin fle)=w=e® fonk-
Siyoavavn tam bc'ﬁbem'ni dasltmamiz eefekn'r. Simdy, buana Ja
figili bir teorem verelim.
10.Teorem * Ay, , Yo <Y <WYot2W olocak sekilde z=Xriy

karmasie saytlern bir . imesi olsun. Buav Lime éste rim

‘

olarak



