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(nH) I {aﬂe.r,
n_gft =2 n= Qk (C?rf'k Say) ﬂanw\')
N=A | =7 (n-H)%ZEﬂ‘ (30:0@ \932&:&1&)
@H)‘QH! = N+l 4ek sajndzr (Tetsajx -Lamma)
n qlf% => nt] ek saydir,

c— : (mtn) dafel sayisy hgucfc
4: mveys n dogal SQy1S| .'—Eek»t.'r-.

P=34% mrn) ek fse m veya n Lelkir,
L) m gift olsvn.  m=2r |

min tel = (mw‘n =20t] (Tels 59y —tm:m:)
farn) = (24) = 2rtn = 2kl | (m=2r \jam)afcok)
2r4n=2k+1 =D Ini= [2k+] -2+ (ﬂ qozuefe,k)
N=2k4l=2~ => n=ﬁ(k—r)+1 (c,‘ar,om)afa QY irma)
n=2(t-r)41) => 0 Hek sayidir

it



Kume Herh;my bu’ ﬁpluluktur 1 (“Cumle)
| K\SMeJe,I'/ AL, C. 3&:1 lox')iyb’k har—fluk @S{Ul/m
mejdma y—hfelj'f ‘{ZOPNIUL / kUMQ-lUln C&Maj\’ardlr Eiema:\lay 3,(0 = Jll’ﬂ Q\Jquk

h.yfkfle_ 3os’cenhr‘. Kumelerm eleman/ar\\;la 555%@'”%4.51 :L' Hoelydor,

'omet/ Tockiye ‘v £ harfile ablaya [ilechis Lums:/ |
| ZC Ecllmalf\skpe,lmr Eberg, Eczuum, Erzincan j |
2= Oullil Sn%eM\ e Gostermn gx X a J%g/adgl O'zaﬂl"d-ér} £

- (ta\o&" Fsterim.). | |

Omck// § XX E hafile bholagle e:r 113

Orw(// A= fizs,q,se,?} | | -
A=§XE X bic dafalsay /\<x-\<7:{ EENEEENE NEE |
F\ g)( X bir clgal ‘%J' O<XZ<SOZ | | | - I

il N Y O N b g alicd%g:lse/a¢ﬁ &el@VIe/\‘dgl) A, c,hr‘, ‘.
i Kimenin Esitligh * ' 1
Ave 8 ild kdme olsun. A ve B kﬁMeleffi Qyni elemenlardan Iwr‘ulmu.,s\sa ikt
Cineye estbbicler donir ve A=8 yazilr: |
| <‘>‘m;a// Asp o047 &5 K5 X bic dgal say ASx(F] A=6 die
Ak Kime *
A ve ‘{3 lebmeler! verilsing,

AT B veys B2A , Alan he bir eleman B nin de elemant lse, A dmes, BB

8 ain ak kﬁmgsid.‘n(ﬁ ) Ay kapéar.)
ALB , BPA  epllidir,
Acs ==>(A =8 \Az\ya ACE  dosru tse>
B=2A

1{9@’ AFL ve AR ise ;| A k:l')'m@s;'/‘.B Wine.siin haS,(b'z)aif bomes dif |




I3
Ma Kumcmn Birlesimi ©

F] ve, 8 ke dmeler! vam}sm

AUB : H (omle\s;m 8, (F) \/&5 de louuna/) elenan/&f/a 0lusn 3”" éum)
AUB =5XIXER weye xes

ki K menin Kesipion =

A Ne Bkl kdme olmot Szere A ve 8 de ordel olon Elenaalerin olys Lurdyj

‘ Jmf wﬂ'ej@_/ ﬂu' !a_//'m\,/\ Qé:j!'ﬁ!'Mf (&ra/t@{ét') cfam‘r‘.
ANB  ile géstesilic
ANG =7 X * XEA ve xesf

Bos Kime *

H\qblr clemant olmaya, kumgc clemr-, Lg % peklinde | obserilic.
EX X’ in .Saoolec‘fy G22]lik ﬁ} '

G
~.

_cOrw(// gx. XER X1 A X<15= ¢

Yean Semas: 1 : *

Rir Lapal sekil igine  kdmér'a elemailar nokta |alinde Jizilir Qu Sekle
Venn semast denir. '

| 5rneu// A -»}na,b,c,aj 6%2 0,1,2,3,4,5,6, 9,8,9} |

| *O 01 !203 e

Agik Onerme | *
| ginde &eg//tsbgm (Yo da degistenter ) bulnan ve bic hikim pildiren ifadelere
(comlelere) ik c';'ne,rme denir, ~Eger bt delk dofisken varse » p(x) , g (x) ..

i jlél
i d%{’hﬁlw_n,l Qqik onefme denin 2. d—%’lﬁ&ﬂ/\ varsa ; F(’YU) y C}(X/j) _,_-3\b|

2- defislenll_aqik dnefme denir

15.me’7 1= X tamsayisi Sifircdan 6\{’7(,14[” L

- X=3 ve y=2 dirn
3- X’Lfd 2= { dir, )faclele_n{ biter ik dhermedin

/




Acle anermeden anlamsiz fadeler @lde edilmesii Snlemek i5in cleé{‘s‘tmlef' r
Yering yeaila l'fa‘delef (dejerler) bic kimeden alinirs Bo kimgye sk onerricain

'ﬁaJ\Lm 'LUMQ“ denir.

Ornek // X herhargl bic dofal say olmak Uaere X2 >7 dir. ifadesi dogal
5§j1ler Limesinde tanmh bic agk onermechr
p(x) t X422 7 dic, |
X=2 igin P(2)* 47?,, onermesi_yahgr. Dejruluk clegerl O. dir
X=8 isin p(S) : iO)?,/ onemes! dogrudur. 7 dic

. Team * BirA Lumesinde 4anmle bir p(x) a51le onecntes \/erﬂsfn.Bu ac1b

onermede X yerine yszildiginda he,p dogrv one;m&/ef veren eleman’erm
kumesme 1 Snesmenin déru)uk Lumes: den' |

6rnek// Dogel saylar lwmesmda, taaml ><+8>1I,/ &qw & nermas (i da\jru)ukr

Lomesi nedic 7

‘D=§9,fo,u,-,,-} BE ?o,!,z,.',-'.z

eyer +anm
Ome,l(// Dqgal sayilar bimesinde Ltonmle xS {3 &gl Snermpsinin degruluk

mesi nedic ? L

| D=¢ Dv'-gxIXélN/\ X+5<331=¢
Niceleyleiler =

{- Eveensel Niceleyici = p(x), A Wmesinde Aanmlh bir acik énerme olsui

“Her X €A igin  p(x) dAir. , [fadesi bir onermedir,
Bu Brerme p(x) 'den elde edllen +im onermeler dogro Ise dojru ,sksi
halde ysrhstir-
" Her XeA igh px) £ir., VXEALP(),
Y ¢ (Her) * Ewensel niceleyict.
Betek ;e W 5in 2kl el sqpdic
Y EIN , 2t tektin




Omek// UXEIN dgin x4e>3 D=
. Senvg = ® D#A (se  Oneme (do\yru)ukd%véﬁ) O du.
@ D=A fse J e /" 1 dic
| gmek// ¥XEIN icin xt208 7
0§ %89 = DEN yos bir daomeds |
2-Verlesal Niceleyic' = p(x), A Imesinde -tc‘wm// bir aclk bnewe
olsun.- \\En a2 bir XEA Tsin plx) tic,, ifadest de bir dpermedic

Bu cname plx) den clde edilen Bnermelerden en sz bict dogrv | Oldygunda

df\))fru, aksi halde _yarlistir,
ENn a2 bir = baz)
“Baa) XEA faln p(x) dir, 3xeEA, p(x),
3 ¢ (Razi=en a2 (on’r‘) “ Vor hksal niceleyici.
Sews © D""ﬁ ise yanrhstir.
@ D #d ise dgrodur.
Ornel <y Y Bo2i insanlar 9GlSe S dir ,
D 75¢ dogrudor
'éme,k// "ax e jgin  (x=1)(x+2)=0 dir , |
07"¢ degrudur, x> veys X®2 {gin bu Bnerae sifrdi.
Niceleylciler ve Baglaglor :

A fe//azj._,,, 5’0\? kimesinde  4snml bir ack tperwe p(x) u/su/)
Yvxe A igin p(x) [r(&,)ap/am -__/\f/an)__] g et i
YIxen wwn p)” = [Pe)VAbo)V- - Voo ] -

N.'ce‘eJ leilerde  Olymsyzlul
Teorem = A lkymesinde 4snm)  bic agik dnerme p(x) olsun .,
ay[vxen, P[x)],‘ [axenfew)|
b) [SXéA/p(x)J =[axeA,pe)]l]
7y

lSpat// 3){.VX6A/ F(X) onermes) c/o\sru Y= D=4 afogrchuf‘.
AX €A ﬁb[x)] Yyanhstir.

9



IRETA VAXGA, p(x)//\\,anh,s ise  D#A
3xeA E(x)]’ d§ru olur
[\/xea, e’ = [axeﬂ/wﬂ’]

Nlceledlcnlcfde Dadltlclllk 5

Teorem = Bir A wimesinde tsnmli ki aqk Onerme  p(X) Ve q(x) o)SLm

- LVX&A [P[X)/\ q(x):D_[[VxeA, p(x)]/\[‘dXéA, q(x)j}
b- [axeﬁ,[P(x)v q(x):]:)’[[.axeA, P(x:]\/[axeﬁ a(x)]

Ispal-// Ea,,ag,--,ang

® Lvxea, Prors(n]=[Plond(a)) VAL Plasynd(s)]A - A[Plen)n ‘*(ém)] |

-[P an )\ Plag ) \- - .. F(&)JA[%{&)Aq(az)A,-- /\Q(&)J

Anin birlege Ve

= [VX EA, P(x):] AEVX&A "«(XBJ - defisre £2.)

® [3xea.lerovai] =[PV ) V[Plao) V() ]V - - - - - - V[ e(sn) Va(an)]

[P (a1)VP(ag)V--. P(an)]\/[‘i(m)\/‘l(az)v- L. V?f(an)]

nu\ bwlesva &

=[axen, prlv[ 3xen, a(x)) A fsme. e.)
Problemi ler *
- A=fo,l,z,3,4j se A bnesinde Aarmlanan, asafidati aqk Cnervelesia
dogroluk kimesini bulun ? |
a)Xt3=10  b) XA13<S  ex1I<io QX137

L= AE52,34,563,89) ise A binesinde tonmlaran, asapdai dnemelern yorlis 3

oldsguad? clair drade verin ! |

a) WX €A, Xts <l d) WXEA, X tektin
b)VXeA X211 |

c)VXEA , X asalchr.

] | |
| | '
e e e

: -':.'!f u

S, W ol A, sy g e v -




i+
3— Asapidali Spermelerin dogrolle degerlerin [ kelckin ..

8) Vxelr, |xl=x c) Ixelf , x| =0
b) VXEIR, Xt} X o) IxelR, X=X
4— Asafidakl  onermelenin cogrlul deperlesini Eelictin.
. /
3) vxez, X -4 a) YXE Z, (x*=12X)
b) sxez,xiq d) 13xez | X =aX

5- /’1=§2,3,l,,55 ise ap%?;dakl' Onerrelenn dojm)uk deferlesini belfctin ye

olumsvzlarn (dg;’h’n ') bolun .

&) IXEA, X+t3=10 c)IXEA, X+3<K5
b) Yx€eA, X13<10 d) ¥YXeA , xt3{F
qSZSMIeri |

1= @ xt3=10 , D= by Live. XHIX =2 XHIX vey Xtl=X

@ xt3<s D=§o,1}

© xt3<to | D=A dgsro.

@ Xx13<? D=fo/{,z,3}>
2-@ MreA, X4s<l  , X=2 ise p()* 12{11 D#A yals
® VXEA, XD | x=3 (e P(3) 3 951 D#A yarls.
@ YXEA Xoxldin  X=9  DFA yals.
@ VYXeA X +eltir X=2 ise P(2)= qifitir D#A
3-@ |x|=-X ise D#A olur. yalgth,
® xt>x s VXEIR  degrudur.
© 3er |x|=0  X=0 e PO): l¥/=0 dri dgrudur.
@ 3xelk , x2=x dgrudur 'fo,ij fgin.
4=@ VYxez , X - sific igin £ oldyju isin . yanlistir. Degrvlut degeri O dir-
© axez, X -1 dgudun,
® VXEZ/(X2=2X)/ =3 ¥X€z, X*#2X 2 igin - Yyanhsti. Ysrls O dir.

@ 5X62/ X=2X ofo\g’r_udur. X=0 |’qoln.




IU '3— Apagideki dnermelerin dogrolk degerlerini belickin. . id
8) Vxelr, |xl=x c) Axelk , k| =0
b) WXEIR, Xt} X o) IxER, XP=X
& 4— Apapidat Bne_fme)m'n dogriluk degerlesini kelickin.
s) Vxez , X -4 o) ¥XE Z, (x2=2%)
b) SXEZ, X -4 d) 3x€z, X=2X

5— A=§2,3,4,53 s asapidabi Gnesmelerin dogrolul  deferledni  belfrdin ve

olumsuzlanm(dg;'h'm') bulun «

8) IXEA, Xt3=10 c) 3XEA, X435
b) VX eA, X13<10 d) ¥xeA , x+3£F
Gozomler : |

- @ xt3=10 , D=¢ bos kie. XHIOX => xH>X veys Xt =X
® xt3<s D=§o,1} j 7

© xt3<to | D=A  dgsro.
@ X137 D=fo,l,2,3;3

2-@ WMxeA, Xx1s<H  , X=2 ise p(): 12{H D#A yshs
® YXEA, XD X=3 (e P(3)F 921 D#A ysls.
@ VYXEA X sxldin X=9  DO7#A yals.

@ VXA Xdelbir  X=2 ise P(2)= aiftdir D4A

3-@ [x|=-X ise D#A olr. yalbshe
® X+ X , VXelR ogrudur.
© axer |x|=0 X=0 i PO): Ix/=0 dr. dggrudyr
@ 3xer , x2=xX dgrudur ‘go,lj fein. |

4=-@ VYxez , X - sific igin & oldyju isin . yanhstir. Degrvlut degeri O dir.
© 3xez, X -1 dgudur. | |
® vxez,(xt=2x) => yxez, X#2X 2 iqin - Yanhsti. Yarhs O dir.
@ SXEZ, X=2AX cbjrudur. X=0 [¢ia.




 5-@ 3xeA, x3=10  A=023450  yelstr O.
© 9xeA, xt3io  degwdur. 1 D=Adin
© 3XEA, x+3<s D= ﬁf
@ vXxep, Xi3? yasto O
— Alt Kume —

Y T

7

e e e e s

Tanm = HFve B ikl kime Olsun.

» u r A ! Il
) YXeA =2 XéB” onermesi ddggru Ise A Limest B kimesinin &l% I(UMeoqur//“

P WRETE TP

denir. (\/ezya B lkimesi A Limesini kapsar d@ﬁﬁ)
Ac B *((B =2 F\) yaallir.

AGB ¢=> [¥xeA => xer] |
L i ey i S AL S

B SO S— A

AB,CD kimeleri verilicse. = SELE

"ig D |

BCA (B gﬁc ,‘ [
Has Akkome = g |
Toam® A, 8 nin st kimesi ve A#G ise . AR ain has olt klmesidic denir:
AC B yaulr (%)
Teorem= A,},C haha@n kumeler @lmak Uzere
a- A< A (ysrsima Baellisi)
b‘[A B A BCA]<=> A=R (tes simetr ozellizi)
c- EA g Ascc] = (hcc) (gesisme anghy)
ispet ), @ WXEA xes < A<B
VXEA => XA => ACA
© (Ac oA senle> [VreA => xeg]ALvxes = xed]
> ['Xep¢=> xen]
= A=g

e ey vSERS

4

-t

| 1
S - ——

\
-

o =

| |
s i

PREET VRSN S—



Tanm = Qi arastirma ve Ineelene  v.s, de SE24 gegen bm  lwmeler) kapsayan

" @' JAcgABsc] => (AcC) ¥

FH": e %Mm« mAM

(Ass A 8<c)= [vxe A= xes] A Wxe8 =xec]
= (VX6A=>xec:) (Tooderselin illesine gre )
= (Asc) (Aktire tonmindsn.)

Teorem - BOp kime her ldmwenin sk (LJM&SLA.‘F

Iapét// XE ¢ \y&/lllp»ttr, (66§ kdnenin eleman yolcldr)
| VX6¢ Yyarls bir onerwedir. (ﬁ herhangl bir kume  glmat UZde)
VX6¢ =) XeA dogrudyr. =2 ﬁCA Cj?j’fbﬂuf

E\/ﬂ?/\ sel Kime =

bir kimeye eurensel Lime danify E semboll jle Pslerilir.

e

Prbvienied =

- _A f@?‘rﬁj (/j (se appidolileden  hangilor! d%’ﬁ)c'ur‘7
a-fﬁﬁlCﬁ | vf{é,ﬂjc ALl e-5€A
{4,5}5/% d- {sfen F-1368 @A

2- ABC herhsng Limelr olmst e ;[ ACE Yo BEC ve CSA] ise

E

AZB Bnesmesinin deprulul cleferini buluavz 7 '
O\ sl | et [zl ) ok A it | i
@ [Act A scc hcgA]=> A=g VRSN
fﬁ\crs/\ (5<fc:/\CCAJ {chA => xeﬁ)/\(\#xe(s —>Xéc)/\ (Wxec = Xe/‘?_:)
‘>[(>(€-A = xeB)A (¥xeB =>x €A)] (qumdwg@lm illest)
= (ASOABSA)= A=C | (A Lire Srminds)

Kimelerin  bilesimi :

Team ¢ A ve R Yl ki'me olsun.

« < \P{"“ \ 4
A ve b kumesinin UgLemm}aJy/a ohsan yen bomadr.
AVB P VA bilesim &



(AUB =) X1 XeA VXes §
a3

. Al
Vern rSC’JV\esz» mm e
?Lfﬂ Asgg,b,c szc,d)e,fj ise Al)£=§&,b,c,c~/,e,fj olur
~ Teorem * A,8,C herhengl Limeler olnal lrere spefidald Ezelliller dagrudur
() AvA=A  (Bicepimin Aek kuwvet éz.) |
@ Avb= LULA ( dejisme 32.)
G (Avgluc = AUGUC) (sirlepinin birlegme 82.)
O AVP=A (Sirlesinde edlisic eloman &)
©® ASAU ve BS AUG I
® A =g (A-gAb=p)

@ Ace < B=AUR

iapot//@ AUA =A

@) Aol ; Brecmeleder frydslraat , YXEAVA =>(EA V XeA) dhr

(biclegim tanmi)

=)(XEA) (Vi 4l kuvved 62)

= AREA @ (v nin Y A, bicltanimi ) A(/”‘t e Form1)

1, ¥XEA = (XeA VXeR) T)(Xe€AUA) D AS AUA
3. B. don doloyr AUA=A dir :

@ 240l  AUA=EXiXEAV XEA |
:?(’ Xeﬁj (\/nm kel byvvet ©2.)
= A

(2 Aug = BUA
AVG = {X s Xen vV Xéﬁj (bilegim 'Ia/nm))

?Xf')(fﬁ VXeA S (Van dejigne 6z.)
= BUA

. %
@ (Aui)ve = Au(Buc)
={x:XéAus VXecj (Lilegim fonion )

ffxf(XEA\/xe&)\/xecj AuNEEE
:fx f Y ER V(xeﬂ_vxec')} (Van Gideya %) =

"



2 9
1

={x: XeA U (6ue)] L

=chXéAu(wc)j
= Au(guc)
@ Avg=n
VXE ALY = (XeA Vv Xé@) (bilesim tanm., )
T XeA
= AV CA___. a
WxeA = (xeAVXeg):
=2 X€AUD  (bilegim tonmi)
= AS AU
avebden delsy  AUP=A di.
® A& AUg
vxeA =>(xeA V xeg)
=> X€AUR  (bilegim tonenr)
= ACSAUVG
© rB=¢ = (A-¢r8=¢)
AVE =@ <> (AvB < @ C AUB)
l;pat/ Ae part gewltir- => AUKtﬁolsun-
[i\g Avs A avs S @ | => Acd  (tindugelm ilieste gére)
= (AcGAPch) (b b b2-)
- A=¢
Berzer sekilde , b=g  => A= d ve 6= ¢ tur.

2. ot yeterdit, <= (A=g ) g=¢f)= AVG = Pud = ;/5

® Acs = B=AUG [(8=Avge=> (s nue 4 Aus <) |

fgoel wart =>!ACR = (YxE€A=) XEE)
¥XE AVG => XEAVXeE (bilesim tarmi) i
= €08V XEL i ‘
=) Xéﬁ |

= AR E R = | T




= (AUB <k A B< AUB) => AUB =6
2 serk goter = FAUB=G =>(Av8 @A BEAUR) (Epitlie foriny)
| | =(A cws/\scﬁus)
T =*>ﬂ4§6/\ ESAUG) |
= A&p
AUR =RKl:-=2.Ac Bl.din
K&n;lerfn Kesisimi =(Hrakga,'-&.')

e e s Do

am P A ve R il ledme olsun.
L e

A ve B nin ortel eleanlerma Limesi, A ve B nin bes fsimi oleratl adlandilits

,,,,,,,,

AC@ 5
bk Afopc nefeddah]

ANE = fc,dj

Tamm A ve B kimeln uqm ANB = d Ise A ve R \wmafm adrlk{:(( denirs

ANB i A kesisim G,

Orrek  Tek seyr N Giftseyr = ¢
Teorem * A,8,C hes ha/ g kimeler olmal Jzere
@ ANA =A  (keslpimin ek Luwwet 6z.)
@ Ans=8na (7 defime 7 )
@ (Ang)nc= Fm@nc)v (kesigimin bitlesme &2.)
@ (nns) ch v Albss
8 mbef |
@ Ac8< AB=A
I‘sPoW.@ A‘?X—'Xéﬂj .
= X' XeA A xen]
= X ixeAana]
=ANA




43

Fr@ ANB €A ve ANBS 8
Vxe ANB =(X& A AXEG)
=) XEA
ANE <€ A
Aag =?¢ o
A0p =Fx: xeA A xed]  (kesisin 4anmt)
<ix:xeg ]
= '¢7 | |
©® ASB < ang=A Ac ke (VxeR =) xet ). verilyor .
VXEANB =>(XEANXER) Lesisim 4sum| ‘ .
= XeA |
=(Ang<A) |
YXeA = (xeAn xeB)
=>(xeAns) leesisim anm
=(AcAng) .2
fve 2 den  ANG=A
Teorem = A/8,C herhangi D kime olnak Gaere asafidski Baclliller vardir.:
= An(suc) =(108)0(A0c)  (kesisimin birkegwe iaorine soludan clafilma ¢2)
2~ Au(B0c) =(AUG)N (AUC)  (Biclesimin Lesisim 7 ’ )
lspae iy Aﬂ(@dc) =9K ¢ XeA AXE(BVC)]  (Kesisim Laam)
?x XEA N (xeB V xec) | (irlesim tanmi)
=fx X:(keA N xea)V(xeAAKec)] (A nin V Gusire defilms &2.)
=§ P XEQ@NG) V Xe(ﬁnc)o(eéffM' tamm) )
= (AAg)U(Anc)
2/, AU(60<) = X xeA v Xe(onc)] (Sirlegim £a1m;)
F Ex: XeA V(XEGAX€C>Z (e sisim tanmi )
= P Ki(KeA VXea)A(xeaV Xec)] (Van A darie dfime b))
= gx g 'xe(/\u&)/\ Xé(AUC>§ (Rirlesim torm )
= (auc)N (Auc)




P"OHCMIer . -]
[ | | | | ‘A | ! ol )
1) n temsayist N tensayrs tom Olersl bolu\\jor\sa p m/n Ysalir
" m ) 0yl boler //.veda “m bgler n '/d[jc okunur Buna 3c'3r¢ b

A= gf,z,g,q,s,é,é,s,%{of 5=5 X i xeAA Yx] cii Xixean 2] ise,

g,c, Buc) BAC Limelerinin elemalariny diste ve ozllik d&n{:@n\fjle \yazm?

2) A-;gf,z,s,z,_,ﬁ,eg 2 (suc:}i,»z,:},gf ise (Ann)u(anc) kimesinin emarm |

liste ysntemyle yazm
3) AU =ANB <= A=8 |spatleynz. l
| 4)ASC0 herhangi | Hueler ook Saore jasapdati Balitle verdir.
Az Ach = AUC < 8Uc
b-AcB A AEC = A< Bc)
c-(AeBAceDp) = (Auc) < (cuD)
Gozomler | |
1= 8=)3,6,9% c:gz,z,,c,,s,loi |
gJc :gz,s,c,/é/g/%loj =£X 'XER \/Xecj
= §x: xeh Yy Vo Q/x)}
anc=f¢] = px:xes A xec]
-Jiz xea(Yen )
2- (n0B)u(anc) = An(auc)
- 1o}
3L isr-»ay/ {1 guet gort = AUG = AN
AC AUG =>[@g Ave)‘/\(ﬁ\uts:rms)]

= (¢ ANG)
=l c Ang)A (ans<a))
_ S ACB . (4)
beave =[(6<Ave)A (pus=Ane)]
i IK > ( >] | ve 2 den
=D

A= dir.

Lol |

——
e s et S

[—
| B =

| | |
e 1



=1

] 2 yeher sort ¢ A=R =2 AUB =AVA =A
' = ANg = ANA=A

Ac R => AUC < BUc
B o nie s o

) =2 AUG =ANS

ASB © (VXA = Xel) va.'l@ar."
ispat// Yxe(Auc) => ()(eAVxec) (S:rxe\sf,g Lorimi.
| D (XEBUXec)  hipotesden (31 Live 4samindan)
= (xe 6Va) | bllegim fanm EN
= (Ayc ¢ 6cc)
©® (A<tA Acc) - Ac(snc)
(A6 A Asc) =(AUB =B A AUC=c) A kive d:.

=> (AR )n(AVC) = BNC  kesisim aiirh (
=3[ UBNc) = 80C) birlegimin tesigin tz. dgf b2 -
= [A= Av(enc) =enc]

=) Ac RNc

Rir Kumenin Tomleyeni
L bir evrensel bir kime ve A horlwvi bie kiime olsun.,

O

'nin A kbmesinde! bulnmgysn lemsnlerimin kimesine A nin E llimesine 30Fe

\_umI@mn denir Ve A e c}mx rilie Y A éuml@é/\ " veya A an {um/@em 4, Clunur,
A" zx XEE A x¢f\§l




Brge,a//' £ Alfsbedet] horfler | Limes!
A 7 sasll harfle
A Alfebeaék} Sessiz harfle kiwesi .

Teorem : E evrense| kime, A ve & de herhangi iki kime olsun.

1- AUE=E 9- /=9
2- ANE=A o fo- @'=E
3- AUA'=E - Asg =2l <cA’

4~ XEA = X4A
- AOA'= &
6- (Au)'= A'ne’
- (Ang)’= A'uB/
8- (A’)’=A
lspety 1= AUE =E
Iennd, AUE = $X 1 XEA VXeE} ikl e
=X xeB
=E
T.metd ), VXEAVE = (XEAVXEE )  bilegim tormi
=) XEE
- plueE<SE |
YxeE = (XeA V XeE)
= Xe AVE AVE=E olr
i ‘EQ AUE || .¢
I[I.IY)Q{OJ// AcB = AUB =8 B=E ahmm‘a
AcE S AUE=E (blesim ve sltlive 2. )
2= ANE =A . |
1.m¢oa/AmE=§x: xeAAXeeS &WM/A;_: £ =) ANE =A
= X XEA
=A



F 3= AUA’=E

I AUR'=lx i XEAV XEA']  bilem tanm

i1

1 =§X-’X€Eg

4= XeA = xéa’

« -

I ] X6A<->[(X6A>]<->Lx¢AJ< >§<6A{]< = xéa’
| 5- Aﬂﬂ’=¢
' i %=§X;X€¢3 :EX ‘XEAAN XEA’? =§X: XeAnA/j =AOA/

6— (Aue)’=A'ne’
ispst @ Vxe(UR)! => XEAUR timieen torm)
=(XdAAXER)
=> XeA'AXes’
= XE ANB’  Lesisim tarim)
=>pue) < Ahe’
@ YXeang' = (xe A'A\ xet’) tesisim toum:
=(XéANnX¢ )
= x& AUB-
= xe(nue)’
= Ang’ < Pug)”
A'ne’ = (Auc)’
#- (Ang)’= A’ug/ |
YXE (AnQ" = Xd ANB  £dmiggen fonmi
© (X¢AVX¢g)
= XeA'Vies/ |
= X AUR!  birlesim darm
=3 (Ang)’ < A'ug
(Ang) /= A'uR’



8- (A)=A
= xe )]
1T X¢A’37
:?X; X6A3 =A-
= AR B Al
Hipokez* A SBr= (VXeA = x&6)
=> (x¢8 => X¢A)
= (xeg! =) xea’)
> <A’ |

i Kimenia Farki

Ave B '\ Lome olsune A kimeshin 8 kimesinde Aulunmiay&q

mesine A ve ‘B'*kfépglg}qin,f@rkg(& ain Adan fark) ) denir- Ve

AR e _gosterilin YA fak B diye okunur.

‘@
Cave  m\ad |
Genet | A= X —3<x<1 xeR = [3,4)
R=§ X —1 X2, xeR] = (-1 42]
AN =E—3, 1] s\A—D,z]

1

Teorem ® A've bl Lime olmak dae,
A\R = Ang’
ispat, A\B=)X: xeAAx¢&§ |
= tx: XeaAxed']
=9x: xeang’]
= Ang’

elemaj)}ern)/)



! Pro blemler :

i

£ A8,C herhang kimeler olmak  leere
{- A\B'= Ang
2—(A,\Q/=6UA’ ozellik|erinin A@ruigs‘w)u kpa%)gjm\z?

3; ANL(RUE\R]  Lifmesin!  bimelerle lill Szollilles yrdmyla: en basit selilde

f- A<SB iz C\B € C\A  onemesinin: ddgruhgunu  ispatleyime 7

5~ A\(ANR) = A\B
A\(8 Uc)= A\R N A\NC  onermelesinin dojrukgunu 'L‘spa’clgj;mz 7

Govmler *

@ A\ ={x:xeA Axde’s

ki EX *XeA A Xé&& timleyer tanimi
= £X: XeANs]  lesgm romm

= Ang . ARITRGEERT )

@ (A\e)’=)x: xe(A\rs)’7 | (A\8)’= (ane’)'= A’08
{x xdas ] |
=X XFAND)T,  Heoremden
= {X i xgA v xge!]
=§X2 XéA'\/Xecs:{
= ¢ xt Xe A'ug
=A'UG
@ Anl(aup)\g] = An[ (Aue)ns’] Teocemden
= A0[(AOB)U(BN8!)  Lesishnin birl. S2. dep. 32

An (Ang) v ¢ ]

= AN[ ANGT]  Ullegimin-etlisiz ebman 62.

= (AnA)ng’ Lesigimin }ar’.\é}\
= ANR’ % dey | Luv. de.

= A\R teoremiden (Farkin fane )

I

\yazm



® Act => C\B € C\A
Acg = B'S A’ teorendm
- c0d’ e cna’
=) C\B S| C\A teoremden (farlin damm))
@ ¢ A\(Ang) = A\B
A\(Ang) = AA(ANG)’ teoremden
= Anfa’ue’)
%(Anﬁ’)U(AnG’)‘
= (gu@ng))
= ANg’
= A\R
0 A\(8Uc) = A\EN A\C
A\ (6UE) = A0 (auc)’ |
= AN (Bl‘nc’) De Morjan’da/\.
= (A0A)N (R0c!) ek Lowet &.
= [ang’) N(Anc!)
= (A\8)0 (A\C)
Sdev ) (A\B)NC 3 (Anc)\(80C)
ki Kumenin Simetrik Fark: -
Ave 2k ime dson. AUR Elmesial  AOR mesinde omayen
elomanlarinn Lbmesine ;A ve 8 nin sivedeil farly denir.

AAB VA simetrik fork gy

hl L lel | AA
EEQE?} i

Benek,  A={ac,d] 6-Tde ]
AAR =§a,b/c/ e,fj |

Vean Oemasi,




B i | | | I 1 I 1 5
Sraet, nf-3,1] &={-22) " Ang= (-24)  Ave=[-3,2)
AAg = [f‘s,-zj U (1,2)

[has={x: xe(Aua) A xé Ane'j
 Teorem?® AR Uimeler fsin AAG RAA dir. (Jdev)
ot AAB=]X: XEAUBAXE ANGS
=§X 2 Xe BUAA x& BNAT = gAA
Teorem : AAG=(A\R)U(B\A) dir.
ALG=)X: XEAUG A X ANG
=X+ xenus A Xe(?\ng)’f
=§X ‘(XeA VXER) A Xe(‘me)'f ,.
=§X‘B6A A XE(AK)(S)'JV[XeGA xe(nn@’]j" |
- x: [xeah(x¢avxée)vlrec Mxga v x¢5ﬂ§
={x: [(xeAA X¢#) v(foAx¢a>]\/[(XeMx¢A/ V(e x¢5)] ]
—g_)( + v(xef\\s) v (xea\ﬂ)\lf» ol
fx i(Xe A\G) V (Xe&\mg | |
= (A\g)U(B\A)

\
|

- Problemler:

| 1)

1= H=§4,2,3,5,?,8,93 6,=z‘,f;,6,8,‘7j se AAE& =7
2~ E euwenrsel kiime olmak fizere |
3) AA¢=A
b) AAE =4’
<) ANA=g  oldujunu ipatioyn
3- AM(BOA)=A\B
4- AL (BAC)HALG)AC
S5- .Aﬂ(&AC)'—‘(A\ﬂ&)A(AOC) dnermesinin_ dogrullk olgeff'nf bulunoz .
qrb'a‘.sm/ =

A mh AAR =(A\fs)u (8\A)

= ?2/3/4/5/‘/?‘3

el 31 N




2- 3) AAp=A b) AAE=A'

ALY = (A\¢) ¢\A) AAE = (A\E)U(E\A)
= (ang)u(gonr) o =(ane)u(ena’)
 =(ne)ug = (rng)u A’
“AUD=A = gual=4"

c) AA(BNA) =A\R
AA(BNA) =[A \(rma)] U[(Bnﬁ)\ﬁ:} |

’[Af\(mﬂ)’]u[(aw\)nmj )
= lan (e'ua’) ] uLBnfAnAY)] )k
=[ans’yuanajlulsugl
=[(ane’) uglug =
:Ansv’ AEEE ISHE T
=A\R | '

Sonlv ve Sonsvz Kimeler * v , | | 1
|

Elonan seplen sonh (be!h) Olan Lt Melefe soolv kuveler, Sonswa. S4yida o)&m

kimelere de sonsvz kuMeler c{emr ! !

IKixez ve x<—:} sonsvz lbme
|- 1,2:' EX XEIR ve. —1<x<2z Sonsvzdur. (Ree ) sey! o/dggu 17m>
Soenlu bir A Lumesmm elemeA sqyisinl
s"h"}D, s(A) , |A|  ifade ederfa.

Teorem A ve B lc.umeler rse/

e (- W— T e et T R ) S ——— P —— -

n(AUR) =n (A)+a(R) = n(Af\G.)'

—— g A | ———

ispat ,, 1° ANG =g ise
n(Aug)= n(A)+n(c) | |
2° ANG#E @ Tse AN | | B |
A=ANE =AN (cue’) B=BnE= BN(AVAY)



t
|

T (ane)0(r0e) = AN(g08)nA

= ANgoA = &
=> n(A) =~n[mna)u(ﬁm 9]
(B0A)N(80A") = BA(AnA )N G
=sngne = ¢
= n(g) =n[(80A)v(8NA")] - .
=>n(a)+n(8)=2n(Ag)+n(ANG’) +n(@NK') .
= n()*n(e) = n(Ane) = n(Ang) rn(AE)+ nenr)
(Ang)n (ane’) = An(806")0A = §
(a0€)n(e0et) = (hnasin(606) =6
(Ang)n (8na’) = 48
(Ans)u(ﬁng J0(8na’) =

= [c u(ane’)] u(ena’) [CUA n(cuzf)})(nnn)

Tromlaamoiss
= An[(mﬁ’)o(eu@’)]“(UW) ‘

= An[(rue)ng ) U (ena?)

=@fn (Avg) | U'(mA’)
= AU (s0A’)

= Aus)n(Ana’ )

= (Aue)nE

= AUG

............

AN




Problmler L |
, i" E ewersel tume {0 eleMaanr |
(ﬁ)=5 n(g)»--g n(ﬁnﬂ)—l tse | n{nuzs),, n(ﬂ), n{Ane’), n(n ne') nechr7 b |

2- A ve g Af kume olmal uzafe | | ANEFE ]

| n(m)& n(H) se ! Ave & kimeler arasmdah b%,me_\,. (au)un.y
= A, i herha/yn kumeler olmakuzere I{AUGUC) n(ﬂ)fn(a)‘fn(c)
n (ﬁnﬁ)m(ﬁnc)m{(md:] n(ﬁnsnc) ,xald- fsp-
4— By o!wléa aq,lgA\gakanc) i lcursun& 80 éjf‘encu ko%nlml§+nr. |
Bo %rchl’eﬂ:le/\ 6 51 1@;[;7_&}11 -fran:s:acs A4S élmanca lrsuny ‘b&(sgrmlﬁl')ﬁ 3
l@;l\zce‘ ve Almenc kursvou bsparm}]ef‘m‘\s'sy};l‘,s ol |

NMeAc& ‘,4”, I I  ‘-,76& ise ve.

hef OJreAqmn eJ\ a2 | b;r kur\s’ca/\ ba‘sd‘lh old\ﬁu blmebj;m, 3are bu U éumun

/\Q;H ﬂJen agarth obne oamat/@;; Birenci Sa/w;fm bulon ?

o

QOzumler S -
1— n(e)—ro n(ﬂ) 51 5(5)=:4 n{ﬁnﬁ)ﬂ
n(ﬁus) ﬂ(ﬂ)m(@) n(e(m) | |
aua)—5+:s 1—?// L |
)=t Eeaw =g

nle) =n(fl)+n‘(ﬁ )

i vn(me’)— 4]

0.=S 40 A
(4) A=ANE = An((sus’)
e (a’) =0, - —
A S A= (AnG)U(Ants/)
] 8 = -3 = ! ]
INNEan Ancs)/um') ¢

ﬂ(A) n[ ﬁnrs)n(ﬁ ms')]
| ln(‘ﬁ)f‘- n (AN} n(F)f)G) |
1S £l tn(ang’)

nAng!)= 4




°n(a'ng') =
B'= BnE (AK Lire tanmindan )

= 8'0(A'uA) | : ”(6’)= n(ehn’)+n (¢a)
=E'0Au (8ha) = n(sh#')*,
(5’()&’)(](&’()A>‘-‘¢‘ | | - AfA'ng’) B

Vege 5 AUG! =(AVE)'  (be ttagyan)
| n(ﬁ'ﬁ%')=n(ﬁ06)/‘=10—5"'3//
2~ 0(Aug)=n(A) - AVB=A _ ...
n(Avg)=n(A)+a(g)=n(ANG)
n(a)= n(ﬁ)+ n(e)-n(ANR )
o = n(g)=n(Ang)

n(g)=n(Ang) ANG =g
| Ac AUR

AUR=A = AURESA i {ix: |
BEh
ANR=R = B& ANRB '

Ang < A
3= n(AVBuc) = n(A)+ n(8)+n(c) ~ E)(ena)fn(ﬁnc)-m(enc)]— n(ﬂf)(snc)
= n[(Ave)uc]
n(Aue)tafe) ~[a(Aue)ac]
= n(A)+a(a) = n(Ans)+n(c) - Kﬁnc)()(gnc)_]
-n(a )+n(s)rn(e)-n(Ane) %’n(ﬁnc)*ﬂ\(ﬂﬂc)} ﬁ[(/mc)n Gnc:}g
‘n(AUGUC) n()m(a)‘rn(c) n(Aml) nfAnc) n(fsnc)+n(nnanc)
4= n(x)=16 n(F)=ll n(A)=1s
NENA)=S n(TOF)<4 n(ANF) =6

- e~ oA

(l

30-lb=lk T baganistz. | n(I'()FUA) =30

d0-11219 € basarisiz. nzaFNA)s |

30-15 =15 A basensiz. NfTUFUA)=N(Thn(e) 0 (A) —fo(Im:)-m(mﬂ)m(r—nﬁ)ﬁ
{6-3-2-17{0 by} T den / | ' “’”(*W:OE) ‘

eawn,/ 30= 16411415 = (4 $54¢) 4n (ANFAT)
N(ANFAI)=3 List lbagerls



6r'ne't/

. i Kumeler ﬁales' ~

6rnd¢// Az Za,b,cg Lime sinin ale kuvelarn/

¢ gaz,gbg,gcz/‘{a,b} {a,c. b,c ,ga,b,c.z | | .
‘ A1=¢ / Az=f§a§,f\3 sz Ay= 53 As= f.s,bz A,f, Za,c_z, Aa Eb,cz Hg A
T250,2,8,6,56/28] gibl bie T Umesi seqersele, bu imenn herbir 1
e‘,le/ﬁe.«ma , bir Ay kimes| Llearsilie getirllnis olur, Tessine olerst ;ia ,M‘L:‘f _4,‘
kimesine I nn bie { elwam lass)lik ge'tlrllma§ olur, |

Tanm] Herhaxmﬁ\ bic T kurm:s\ Ve/)\\yor I . herblr 4 elemal igm, éwr' /‘h

cbmesi \/.;rsa,I kumesme lﬂcllsle,»;@ kime (mchsle_r kumes:), I ’Am heré:rj

telemamna bir md|s ,AL kiimelerindea hexbmne de mal;s\lewmgs lwme alzmr

Tein * (cbmeler A lest) * T indisler idhedt olmal Boere Ve herlir €T isin

bic AL kb mest varsa,\ﬂ/ gﬂt teI‘? lcumesme ’LuMeler aiesi de,ur

(Eleﬂ\ed\arv ds lwme olen kum@e kimeler  allesi demr>

, Kumeief Ailesi kime ,&»lden
({e\dl ) (q‘ajul)x
Omek// A| [ EX XER ve *’\<X<13 |

Ai=]-2,Y Aol f-]
Az [3//2) \ﬂ/"gAi/Az,HJ/Aq?s:?m :-{g;r}

17 = J — ,
| Ti=21,2,8,441 |
Ag=l-4) Z/ / /}

Orne,’(// A1 %3/ ,c/g,d:f Az ?b/ <€ f'/\jj Ay= ?a/)"/qlflf?}‘/') JJ}

Q1 =51038
T 505 Rile -
E 1e¢3 allesing as ale dealr. ,
’l'emm (ﬁlk Qale : A= ?Ai teIg ve 3, fAJ 5633 &le.Je.r/ Ver'iliuor.
Eger TCT ise &a‘.bs\ R | aflesinid alt sllesidir ‘clmr.Sefnbolk Olaraé
EB\_‘C& e jbster(ah'r. . |
= EA.,AZ,Asf & 23 A, Ay, By, Ag Bg ] lse

/
\ﬁaCCB. clﬂ'



Kimeles Ailesinin Rirlesimi =

Rez3AL i {eT! timeler silesi verldiginde
$x: 3keT, xeAr] tinesine S allesnin birlesini cenir
[3LeT, xe A )= (xeAVxeaVxen V.. . .. VXEAn)

=(xe(r1u4,08;0. - UAY]

Sembolile olarele,

VA; , UK, UA{
{eT Ale Av

Srnek/ Ap= [ 1) Az= [2,%) A,z ’3;/:;) Ay = fé;'/é) \«Q?ﬂ’/‘um/”«g
UR =7X: 3LeT, xeh {=FX: xehV Xen, Xe ol xedy ]
= [, 1) ule2,%)0 B s ) o G4, 1)
=[-41) | |
Omo,k// A= ?e, ,c,c;/dj Ay = fb,c,e,ﬁjz Az= ?a ,;,f,j,h,n :,Jf
A fﬂ;,Az,AJz 15e

1eUiA' Ealb/clg/d/elf/j/h/ /lJJg

Teorem * Bos allenin birlesimi bog Liimeye epittir,
ls,oa(:// RA=fn s teg] i
U =§x: akc;é/xeAk}
AkeB, XEAL  Snermes] yahstir- Glaky ersz bir b elenan, bop kimenia
bic clovanl ise hicbic X elevan olmayan bic' kive de ypltur. Senvg bop komedir.
| -~ Kimeler Ailesinia Kesigimi —
A={Ai: 1€I] el silesi verildginde,
}\X VeI, Xe Atg kimesine A alesinin Z{ESIPW/‘I denir.

[VkeT ,Xe Ay ] = (XEAAXEAAXERA - .. AXEA) | Sembolit olarak
E(ANANAN . - . NAi , N /)
[s( (A0 A0A30. - 2 (An) | 04, 4, DB

Grnek , A,-[m) A=[72%) A=l=a ) A <[4, %)
WE ?sz,f%/\gf
V\\ﬁ,:f)('-ykéTJX€Ap_Z=A’ﬂAgnA3 ()Aq - ["'1,%)



Tanim" &‘?F\{ '{éig olclujunaaare Yk, {eI'iﬁln k#+ = Aun Af=¢
Bnesrmest dogru ise W silesine Qynik ¢ sile denir.
éf_"ik- 1= 2123? A= 2@/”3 Aoz ?C)dzé? Ay ff,g,hj se
A=F AL 2 (eI aynle mide?
Kesigimlert @ oldugv igin A ayrik siledr,
Teorem * Rogs aflafn lesigimi 'e_(\/r,cnszl kﬁmgje esittirn
|5f>a// A’EH{%& ¢g 7 iQ ,qu- ’2)( : vite¢, XéAQ?

E=NA1 Ly L@gﬁt CE
1.6¢ EC_ ﬁi/’h
teg

Evrensel Limenin bic' yelewarn alalim. y€E segelim.

(VHC (\¢Ae) = (W€¢/ yehy) -

c App = (E€NA A.C;E-E A
Ecfa = (E2AAL AL ).> v

Teorem: (6eﬂe”e,$f|rl’ﬂll§ De morda/\ kurallarn)

A = Z‘At 1€I§ Oldgsunéx 3ore.

- (0 A) =0 A
tex ! 1€l
b-(n AL = U A
1€1 LE
! y L
lspat ), o) xe(lgIA{ ) %=> X¢LL6JIA1
<=><Vk€1:,X¢A‘I¢)
=(JkeT , XEA,)
&) Xé ﬂ Ail
= (UA)' e NAYY
(th) ez | i(UAﬂ/:,ﬂP\i’
@ NA C(UAt) e

1€I



39
b) ¥X 6@1/\ =2 X¢erAt Timleyor tarmi
& (Ekél X¢AL>
& (3eT, XeA)
® Xe U Aj
teT

(=> / A'/

(tQIA) téuI i ; (nAt)' UA;_’
= UAt (/}At> eT |

lex (€

Teorem ‘(Gencllewrilmip dagilma kurallan):
A~ (S_AL ,_eIz' B = g&_,'jeJ"?"almak U2ere |
- ( UAt) n(ug) = YL o (anep)]=ulu (sine)]

2- (0 A U (,ne : n[n(mu&] n[n(mucs)]

€1 ez

JSPO'I:// ) V)(é( U A() N (U BJ <">(X€ U Al A Xe U 8J> IIESI'SIM tasinn

JeT ‘
<=>[ EkéI, XeAe)A(3teT, xe rsfﬂ l‘fﬁ‘;ﬁiﬁ’.‘l"”"”l

tanmind Q4 «
=>[3k€l’, 3teT (XeALNXERY)]
= [3eer,(3teT, xeA Nt )] ‘
<->(3keI XE U A 0 B_;) ‘

=> U |
><e{£g)1[JEJ Am&J)]

2) VXe(iQIAi) U (J?:’Gj)(:) ( €NALY xen 85)
< [(3eT, XeA) V(34€T, XeRe)]
=[ aker, SteJ(XeAa'VX‘fo)J ‘
= [aves, (ateT, Keh, U b))
® (3keT, Xe ﬂ A UB;)
=) xe(\[ N (ANG_,):]

LET ™ Je€T

0{n(aiues)]

1.61




Braet I=§4 23:{ | J‘=,§1,23 (_(J«A{)ﬂ (,U Bj) lkbmesini | J
AL B Kbmelerintn bicksim! (O’Qfak yaan. | '
(UAt)n(U&J)- v [u (A,nch)]
3 U [(Ama,)u Amﬁz)] |
)}Amrs.)u(mn(sz )] U[(Azﬁﬁq}d(ﬂzﬂﬁgﬂ 0 (A364)0/A208,)]
IE. @1064)0('41/)62)()(/9206,)U(H.znﬁz)U(Ag(\&)\)(ﬂgﬂv@z)
vegs. = 1 [ U (#N8;)] |
S A R £ U [(ﬁlnﬂ.))U(AZnBJ)U(‘qlnﬁ-)ﬂ
E(Ame.)u(azne. ) u(Rzn )] O( A,ﬂ@)U(HQOGz)U(H3062>]
= (ngy)u (A.nB;)L(A3NG) U(ANG, )U(A,N82)U(A306.)

Teaim (&\r kUmenin Kuvvet Kumesa)
Hcrha/Bl bic kijmenin ‘l:um Qlt kumelmndm mejdana Jclu slleye by
kimern lewvvet kimest denirs Bir A lwmesmm kwvvet Liimesi [P(A) ile ysteﬂ)sr 7
P(a)= §Af g AtQ/\?
Ornek * A= Za,b,cz 5@ |
o(n)=5 g, A, 300, §b1 fed ut, fa,cz 4] [

Tanm ¢ Bir kimenln 6\\,\r|m:( Pafqalanl§l)

_?30.5 olmayan bir A kiimesi Ve bu A Limesinin K kimelerinden olupan —
Bir A =§A£‘{€Iz aflest Va'n'lsl‘n‘. Eger ,
° gdA |
2° (VeI ve kit) = A 0Ac=¢f
8°L As U At I
oze |likes) S%}&njoﬂia \A anlesa A kimesinin bic aprimi. (Péf")'a’mlm) dir denlr.
Ornek C,?=§o,2,4,6,-.5.,2n1;,3 =f1,3,5,?, ,...,20111-._3
A = ?;,Tz allesi W nin bic a\\;lrlMldlh
. PEA  LgaT=Ep L, QUT =N




et | — 41—

_o_@_e,_g A=§1,2,3,4,5,é,?,8,9,503 A,=f,/,.3j Az=f»5\,g;9,fo}
Ar=52,5:65  Ay= §4093
A=faiites!  1={12,54] |
fdn L ANA =B AMnRy=g ANPL=g | i
MNA=0 A0A =  A30 A, =P |
AU A UAUA, = A

Tomm ¢ Bic Ldmertn Srédst

A = fAt teI] Imak Uzere \ﬁ allesinin | bicksimi bir A kimesinl k:fsgoféa |

“A ailesi A Lilmesioin  bic §rtSsiidic” demr.

A< UA;f
€1

Braek : A= o125 xﬁ_z§f1,2,33,5(0,2,53,f3,453 A Limes', & na bie §rdlisd mdye?
UA =fo,1,z,3,q,sz - fo,1,23=ﬁ setisudie |

Problemler ¢

\
|
|
!
|

1= sbelR, agxSb egitslzligini SFlayan reel sqylann bimesi

[a,b] ile gdsterilic. Z=2 i :2,—),0,1,2'--,.“? ve A= ?Ag LEZ ve A [L kﬂjg
oldvguna gore asagidal Limelest en basik Sekibe 3os terin, |

8) AjUA, B AL,UA UA, ey A l-Ag il L L) *()A{

(a,b_)\)e 3os{a|lur. 'S-§1/2,<$,4,--. 3 ve A fAn NeSsS ve An= (0/ ’/n)g
oldyguna gpre 'épgxdab{ timeler| en basit sekilde gosterin.

a) AN A, b)keS, AUAL QAUA; b kes,AbnAe
3- Syyma sayler kimesinin bir ayiemi, | | |

E{fj, 52,33,24,5,63,29,3,9,zoj,§u,:z,fs,m,’aaj.,-E [se bu ayemda  40. eleman
olen Limenn elemanlari toplamini bulun . |
4= B=7Pnines] vedsin, &i=A &= ADAL, B AN A, S

A LI BAx An\(UAy_) | =2l d - olmsk lzere

l
2= 3beIR , a<{X<b esitsizlFinil splayan  reel saylerm kumesr/ '
NE gﬁn nesz tmeler allesi tm'm)&Jor & anlesmm Limelerinin = ikiser

Neiger qynle oldvklarnt ispat edin,



S~ Ditlende Merkez. baplangiq not{asmda olaA 3 Yarrgapll gwbcfe 9%
' \C,{eA teget olaA 1 yarigaph danrelerm Qumcslm sA— ve 2 yarigapli
dafrelerdn xlimesini de R il 3os£exehm UA ve UB llimelerini bulun
G- /\=g1,2,$§ hmesinin £im ayrimlarial ‘bulum
£ \ﬂfgf\{ =£€I§ ailesi Veriliyar. JST isd
3) VA S UAL 1) NALS OCAL oldvblan ispat edin.
8- A ={Ai:ie1] vellsin ve B Lir kme olsun.
3a) V’LGI /qm A{C R ise U Ai C[S dinl

b) VLEI fsm R< A( ise ! R C ﬂ A OH!{S\MU lspa‘t edin .
733

q‘oz-umler F

—a)&(x C [ab)s X XeR I ve &KX <'°Z
| A= Z\M‘ k§2 ve‘Ag'—‘[k,u[Jj |
YT R S W Ty I T YW I P
AwA = [12]ul83] = (el | , 1

b) AL, UA-1 VAo =7
Aegp=legm1] Aq=(0] Ap=[o1]
A<UAL 0 Ag=L=2,-1JuC-1,0Jv(0,1]
| =[-2,1] |
e) A3nAy =D
Ag=L 3,40 | 1A =Dles]
Ao A - fs,q]n[q,s] A
){ez'—2 ..... LA U A UAOUA,UA (e
i = __;---.u[—a,o]u[o,:]u[,f,zJ-.-.--,
BT > |
2~ a<Xby, (a,b)=fx'>(e;£ ve 3<x<53 | S=Zq,z,s,.-f-.j
A=JApine s ve o= (9 %n) )4 |
L 8) AWAy Ay (O/ o) | Ay = (O/'/?
Aq VA3 =(0, /5 )=Ag




b)) AyNAze 43

A® (0'/ /1) Az ’(0/ '/20} AR3NAz4 = (b,ﬁlg)n (0/’./20) = (0/'/2a> = Ao

e) LAES, ALUAg=?

G 4, I MR e =i
| AL UA = {0/t )= At
2) k¢t =2 '_'1__"<"‘E Ap= V(O//\/zilwﬁta(o/j/{)

A‘LU At = (0/’/{)=AQ
'd) me's, AcnAe =7
L. ool |l ays (9#/&) Ag= (0/%)
Aenhe=(0Ye)= Ae
2) k¢t = ?eL <-£- | /‘\k=(0/‘ug (0,)c)
AnAt= (o, 1/e)=Ax

3 E {11,238 25l B8 081§

= = b4u.4l 1
1+2+—'-'+4O 3 20¢' 820//

{tzt - .. 39 ='3'2‘Zq_?=780
eéu s ?280= 820.82) 280.281 _
2y Q= £ 5

4= 13, gindj=g ,i,jes
(spstsy Alsinl farzedelim,
{#j, B0 #¢  olsme> 14, IXELNEL]
"><Xé Bi A Xé&,) s olsun.
= [xe AL\ (u Ak} A Xe Aj\ (u Az)_]
=J(xeAi A x¢ UAk) A(xeAJA xé U Ak)] (50 Aonions)
=[xeAj A(x¢Am., - AXG Air) JA[xe AJA(XEAIA - A X Aj-IA.
=> (XEA; A X AL AXEA;) L AXEA{A A XE T-1)]
=>(XeA{ A XEAL) geligidic ve gonligtir,

B aileshin kiveler éwerr,



ADYR = JX: JLET, XEA{ =X XEA VIEAV. .. VXehnV. |
AA e Xem/\xeﬂz/\-,; 33 ¢

, & = U&=§x-' XEA VXER, . - - ?ywq&rn 3l ofon dalre
| f / 7‘{ | [ | ) i ‘ . 7
\ ‘ | / ﬂ@f?X-‘ At Rem, A ... i yrigapr | glan daire bikes |

e Al Ll o L

6- A={lze] NN NN
. ¢¢,v&. . f‘r*j AfOR =@ |'4 A= JA
B,-81%, 003,533,31.23, §138,82,33, A

5 §103,0e0,083] A lmesiin bir elemandrr,

b) f{l,zj,{sjg , ANNEN /
&) 3235,513% v | y’
d) 524133/2‘23,? , 1y | ”

Olmak zere | 4§ tare Syirimi vardire

- *'&-—fm:-ie:f eI =8ty nd | Ta51,2,0 1,0, . ,o}

olsu

3) UA C UAL
(€T | ted
nspafc/ vxe{yjA{-—-_>(xeA,v><eAav-,.-v><eAn) ,
= (XeANVXEAV. - UXEAQV XEAM V.. VXERe)
= (XEAWAV. YA AY UAp)
= Xe UA;
{ec

b)) N A € n A

tex fey 1L
ispa*:’ vxeiQIﬁi => (XEA A Xe Ah - ‘;AAX€An?\XéAn41A- - . _AXeAp)
=) (XEAIAXERM - A XeAn)
= (yem A0. . 0A,) |

= XENAL
er

\\



- 45
8- W={4iief
2) YieT Igin At c B ’)tUIAt
€
lapatl At €= (v‘xem =) xes) (Al Lime tanm))

VX € UA; =3 (ﬂkéI/ XéAg) (kumeler é)alc.Smm L’ll&‘SlMl 'LM\M!)

i€z

=) XER (Hipoteaden)

= VAl &S B

| llex

)
b) | ek
l'spu, 6 £ A; =/(xeB = xeA) . T=0h2,nf

 wxeB = (xeB AXeoh. .. Axes) (A baglacan Aok buwet 2.)

Nn-tsare
=> §< AN XéAzAXéAJA—“ AXE An)

= xe(Am Azn,,,--,ﬂﬂn)
=) xe NA;
iex

__—L_agmé’ (siral i)
& ve b gibi i eleman verilsin, Swa Snemll Olmate | Jzere (a,b) &kl;ndekt ,
Hﬂa\d@a bir sirslh "lk;l_n denir.
| (a,b) aalig, (a,b)’f)(:XelE ve adx< bj
(a;b) ililisy, |
Esithit = : | , | sy sl o
(3,b) ve (c,d) ikilileri vesilsio. (a,b) (c,d) ->( z¢c| A b= cl)
&% (ab) swah {Lifsinin birinci bileseni .
b | i “ ikinei bilegenl,
(3b) #(bsa) 3@;&“‘(!6 Lorkhd iry
Tnim : (Sirah )
8jbjc hethargi s elevian dlsun. Siea bnenliiolasle zae (ayb,c)
ffao\asfne sirals ,ﬁqlij clenir

Taaim : (51!‘&!4 n“,h')‘ 189 ) tere AN l’\efhaz\éu‘ N elevan o©|sun,
K _ — 1 .



5u'ajuml OM&Q dwe (&Uaz,»»?&/x) l-faole,sme Slf’dll n=li I dau/-

" ' al (3’/32/ - /3’\) Slf&h‘ n  liain blfmc, 61[4,50\;

: ” /’le’. U
ay / ! '

I i [
g r ' o f

'7 \ [ | | | ( | |
an i lis | x ”  ne-laed i air

o nclc_/ (40,—.?,2 6) sral, 3, 1
(2/11198,9, Vs) sral 6- PO
= Klimelerin_ Karteayes acput =
Taom: AR ik kime oOlmak Uzere ,
AX 627 () XeR A yess
Limesing " Ave B nin barteqyen 'q_arpl/%’{,, denir,
RX A =§(x,3) t I XeQ A3.6ﬁ§
AXB # BXA  dr.
Ag = AXA =A%=(y): X€AA yeA | = {Xy) T Xy<ens
Tsnim > AXA'nin (/X)) seklindeki elemarlarmin imesine AXA nin
kosegen! denir,
6\'.16!(/ A=janl g=012]
AXS ={(a,1),(5,2),(b0)(b,2)]
AXA= 7 (a,) /(a,b)‘,(b,a),(b,b)}
$(2,8),(0,0)]  AKA nin Lhsegertdin
Teorem® ABuve C herhagl kimeler olmak Uzere.
1) AX$=¢@xA=¢@
2) Ax(8uc)=(Ax8)u(Axc) , (AuB)xc = (Axc) U X c)
3) Ax(enc)=(axg8)n(axc) ,(Ang)XC =(AXCIN(EXC)
5) ASB= AXC € oxc , (ASBACeD) = (AXc)< (8XD)
5) AXB=¢ = (A=g Vi=g)
r_,,:,ge/z AX (8Uc) = £ (x,4): XeA Agé(&Uc?(Zar{ Garp. tan. )
= T (Xy) : xeAh (yeBVyec)] (bilesim +am)
= J(Xy) H(XEAA yeo)U(XEAN yec) (Aan vV dz.dg. &) |



= $y): Gy)€ AXB V (o) €AXe § |
= (axo)U(Axe) | |
il 3/ 5vxe AX(B/)C)@ X€ER Ajefsnc) kaﬂé q&f’tafL |
<= (XéA/‘\XEﬁ)/\(geES/\jec) NN
& (XéA/\_»;élS)/\ (XA A ye c)

) Ky) € AXB A Kpy) € AXC
&) (X,y)é AXB n(nxc) ces . 4an - *
<> Ax(80c)= (AX8)N (A xe) |
4~ s = [Axc = bxc] ¢ hipstea AC(§<=’>(VX6A = Xezz)

| V(X,5)€ AXC =)(XEAA yeC) (b.aﬂ.ezym qacp mm)

= (XerA yec) (hlpotem) |
| "(x,j)e BXC

1 = AXC € 8XC | B
5= Axt=g o (A=gu8=q) fa=gve=g)'~ Astg]

TP | KA+¢A6¢¢) =3 AXG#’¢]

(p=a)=(ar =)
ispaty  (A#PAR#Y) = (EXGAA:'I_geQ)
| => 3(x,y) EAXR
= AXRH G
Problemler :
ir (mm F(3%-y) X7 g2 | | | |
2- AR oldguna gore AXA S AXg ),‘AX,BQCSXG ‘Ehen{ne‘leriméa dogru .
oldwgunu f\spsfla\jb,’ : ’ |
3- AR herhanjir Ii,’d Lime olmak inere,
&) A’x0’= (Axp)’
B)(A XA)N(BXR)= (Ang) X(AnG) doyuluk ded’e//am: bulun
= AR,C, D hejhanj, dmeler dmak Lp.efe |
(Axs)n(cxo) = (Anc)x(enu) 5 (szg)u(cxo) (AUC)X(GUD)

onesmelerinin  dofrulul  dezerlesdnf | bulun.




={(x9): Gy AXS V(Xg)?ﬁ%ﬁf ' 2

= (axs)U(Axc)
3/ j‘v‘)(e /\X(B/)C)-) XEARNYE (Mc) kard . qar 'ta/\,
<) (xeA A Xe/’r)/\(je&/\_jéc)
= (XeA/\_»,e:S)/\ (xeA /\3{ c)
(X,y)eAX(B AQ@) & A)(C
= (X,y)é AXB N (Axc) ee,s tan -
<> Ax (B0c) = (AX8)N (A xc) |
| 4= Asrs . [Axc: = Bxc] hipotez AC&<=>(VX6A = Xeg)
NN W(X,y)e AXC -—><X6AA3€C) (ka_r{&zgef\ qa:,blm /’.'Muvu)
= (XéRAjéC) (hl,ootem) |
’>(x,3)e BXC
| D Axcsgxe |
5- AXB=g = (A=gv8-¢) A= Jva= ¢) = AXg #¢]
T [(A~+¢AM¢) = AXG#(H

 ispaty (A*gAc#g) =>(IxeANIyer)
| => A(x,y) EAXR
= AXBH G
Problemler * |
1= (xt9.1) (3,X'j) X2 y=? | |
ol ASL oldg Quna gbre AXAS AXG, AXB S BXB dnermelerinia  dogru
oldugunu iépatlgjm |
AR AR he.rhmy ikl Lime olmak lnere,
"’ﬁ",,s)Axc = (Axg)’ R s |
B)(AXA)N(BXR)= (Ane)x(mm) elgg ruluk deda/cnm bulm
4= AR,c, D he/hanjl kidmeler Olmak uzefe |
_ (Axs)n(cxn) = (Anc)x(tmo) ’ (szs)u(cxo) (AUC)X(GUD)

onesmelerinin dogrulul degarlesini  bulua.




,;,‘,A)((L;)(c) (am))(c ougwugoaiefmﬂ e |
6= Al klmeleri Tein, ALANC | (i
a) AxA-@X:G)n(c)(c) b) AXA (QXC)n(cxe)
| onefmelmmn clggrulut dqe.rlam. bulua.
7- A;zg;dalu Liimeler) 320metrnk olarsl a5ilclayn .
) kxR b)RXF-5] )R X (1,3) |
d) [13Ix 1R ) [haIx (1) £8(w): Xy€ER ve Kbty -/j
s)g(xlj)' Xy€IR Ve X ty*=13x[0,1] §
h) (0,17 X Lo,4] x[0,17 t)g(X/j/z) i Xy2 Ve X%f-ré‘—“fj
5- AR sonly kimeler olmak (i2ere '
n(a)=n n(G)im ise n(AXG)=n.m olduguau Jispa'tedfn,
9= AL/C Isonlv kimeler ve ANB= ANC = GOC =@ old%w)a gore
n(A)=15  n(s)=10 n(c)=8 ise |
a) AX6  p) AXRxc) <) Ax(suc)
k(u'me,l‘er_iniﬂ eleman sayisir by lua.

c;«’:’z{}mter// {- 7,(X+g ;_!) =(3,)(-—3,)

X-y* KD =
2- Acg AxA €Axs
At =x¥eA => xee)
Y(xy)€ AXA = (XEAAyeR) (Lat.carp. tanim)
= (xeMAyeR)
=) (xy) € AXG
= AXA € AYe
3- 3) AXR’=(axe)’ ! A
= ) XeA'Ayed’ ] (kakeryor sarpm taami)
=3 (X;9) X¢(A/\3¢G? (Turf\{e\}e/\ Mmm»)



i =y

/' LS Lo 1,7.3:,,69, i

AXL’:' Xu) (% 6
( )= 3 () ( 9)¢"L/< j ,u e Am dé,-,u,r ch/ului'c(_odem

ii,f | "“71"’{0@) xénvﬂ@f
(Axrs)n(cxn) (Anc)x(zsoo) |
. f-f(x/.»» (x9) € AXG A(X/j)étzmg L
A ] T @EAAgee)A(xecMeo)j &a( sarp-tanmi
T INE E(X/j) (XcAAxec)A(yeeAyeb)g A din Aejl,s ve b;r),_é'z:.w-i
f(x,_»,) Xe Anc. A ye cnoj kes. Sal 1] ’
| —(Anc)x(eno) INEEENE
T 5» AX(exc) (Axe)Xc
| : EMNE xéA A[(g,z)e Bch}
| :-=g(X/3/2) XéAA(géBA zéc)_g
| E(sz) (Xé'A/\géB)A zecj
f(mﬂ) M)e AX6 A zécz

| | | i |

| (Axe)xc | NN
e—”a/ AXA = (Lsxe)n(cxc) _5%{,;12%@:; n
AXA ((mc XA EEEE B R
=(oxa)nfcxn) (Bxa)nv(cxc) g(x,y) (my)eca XEK 1
_=[6X(GOC>]()[CX(5/)C)] | /\(X,/:))é xc f,*,f‘f

=j:(&X&)n(BXC)]ﬂ[(CXG) n(CXC)j —
= fexe)n(cxc)a(bxe)nfcxe)

7= 8) RXR=R? M boyutly cidkpdedd nokislar_Linesk
_b) R xf-sj-*?(x,g)‘xe;ﬁ/\3-——53 ue-s doJruau

‘c) RX (4,3) =] () * erRAye(l,a)Z 41/

) [U3DXIR = § (1) xeD,z]Age/«}

| | )[1,3])((: 1)t {(X,J) xeff,:sJAJe(!,s)j




“ V_S) {0(19 X/jélﬁA x‘k,,, ’13 XLQIQ _—: b ,
| 2\(X’-“rfz) X *.9—=1 A zéfojfjgf | T

N 0 Y 0 e o
} 8- n(a) =n n(é-)-m n(Ax&)an -
iR A=§at,az,--_,a% , B= fb(,bg,-_.,bmz
| A= Qarfufanly- - ufen] wefudufed. . ufbm]
| AX(guc)= (AXB)U(AXC) L
AXG = fafuf3, 0. _fan XB
|l | <€a¢3X8)U(EaQ:{X(S)U He U({an})(ﬁ)
| 7‘h(Aue) n(A)+n(e)- n_{AnG),= n(A)+n(8) die
I Axe=(Ja3xe)0 (fa:3xe) =*¢ E2
(Tsifxa) nffaxs) =g 7#] ise
~N(AXB)= n(f&qSX(S)M(ééz )(6)* _tofSandag)
[ Sadxg =fasx[Tusw feu. .‘Ufbmﬂ
({auixib@) (adx{bz U--- (fe,z)({bm}
n(fmj)((&) (?mSbe;j +n(fa43)(szz>+’ bl n(fa,jxfbmj?)

IH **»—J’I
m fame

| : um-}m‘*‘--‘*f\:m.q

n{a’\e B




o 9= n/ﬁ) is n(rs)=l0 n(c)=8 Ads=Anc=6nc'= A sl i S enlng T 51

n(axg) =n.m=0.15 =(s0 4
n[Ax(zsuc)J =In(a)«n(duc) = n(A)[n (s)rn(c)—n(anc)] ;5(10 +a) =ys/1g
A(nxex¢) - n[Ax(tsxo] =N (A) n(GXC) O(A) nfis) n(c) ’IS,/O 8 80 1s

Tamm 1) /'\(S;C limeler) vmld.yf\de
7 AXRXC = E(X,_x,,z) Xéf\/\geﬁ Azecj kumesme/
A8, C hwele/mm &ar—b:zye/n Gar pimy dan!‘
2) A,,A,_, -~ Aa glbl n tare Lime ve.r:fd.ynde sty [ | tminaT
XA - KAn= (000, o 0)E L EAAR2ER Axnem@ cimesie,
Auhg, )P kumelefmm kar-{e?;yeﬁ Garpimi denie: |

AXAX. .. XA =A" f(x,,xz,--,m X,,xz,--,)meaf

K {af\e

A”Q ;5,6 'R RX[RX---— Xiﬁ E(XI/X2..,-/XH> XI/XQ/ ---)Yn g

Ofael -
n=2 ise me-f(x,gr Xyek] 2 il Gl hagie 1 b
n=3 ise | IR%s f(x,y,z,) Xyr2leiR] | 3 bayutls bu.a uaay’ |
| | —BAGWTJ - |
Eu‘rr:“s(hlf{&ld ,Sjrencilb'in k,ﬂ?ne‘é.f Aolsun“‘Xvey ayni burqté/idjr f
Bnermes! (chmlest) veriliyor Ru onermmm clgg coluk kume.si D onun
D= ?(X,_g) X,JéA ves X ey aym bul‘qfancln‘g el
Iy ve y a\\,m (Ol)rc,“f;&ndlf‘ onermesi e (X,y) €D Bnermesi ayn adlomi
Vermeltedir. - | N | T
'_ra_g_l_rﬁ_ Go,s Olmagan bnr A kUMesi ver:’.sln AXA fin bo,s olma\jan her aH' |
kﬁr;\essng A kY meémde b,r bQS;A{t (1 I begm’m) dz.mr‘ ,
Ofﬂﬂ-lt// A= ZX:VX S&Ms.un fh nufpsuna kagx’chdnrz
| {(X/g) X,y€A ve Xy nin annesuhr'_?
| g(){,_‘g) Xy €A ve X,y nin dedesldnff T
- i | g(x/g)- X,/_»;e‘(‘\;ve; X,j, nin ‘tejﬁzesyd,r.z

;. —L 5()(,3) ] 5(,36)‘\ ve X,g denfgb/)gh’ﬁ 2



S S v S i i — -

A)Lﬁ hm\,ha' ba§ olmejm Slb kdmasme A clan Bgz bfr bajnh dmr N
6:r2 ) bagnt |
( | an :) g |

Gere) olafak «R, 85:% josier:hf |

i 8rﬂ€'(// ,Av"f’[y/é/a/lsg / 6‘{?/3/55 ve

B={lny) ¢ XeA A 966 A ylx
/7_—.75(4/2) ‘(é 2), (6/5)/(9/3)/(’5/3)/“5/5)}

Tenim: A kdmesmdm R kilmesine b»r B bajmkm verilsin. Lo (o

(X/g)e B ise B nin Y elemarr A nin X elevian jle B b%gmtlsﬁ :
yarohmyla’ bajhd:r.” Veys A nin X eleneni 6 nin y eleman fle eglermistic
denity Sembolile olsral | LI I

1) YBX ¢ y eleman R Yardimyls X e bgy hdir. (ng)é}&)

2) X——{g X elevanl y ile e§lmm;,s-hr. ((X‘,‘#) éF) |

(XYER = ypX = X=2y
Brnek//ﬁ-?(x,y)-x,yélﬂ ve Xf,23=4§7 bagintis) .
YBX > Xt2y=4  sellinde e vesilir,
,B@h—‘lmm: Semast 5 |
A& | = BcAXg
braek ;y A={ 4y69t5 B=f23,5]
B=(40),(62),(6,9),(9), (15,8),(15,5) §

Vern Pemas).

54 ] 9(15'15)
{
3 —4—9— 9
24—~ 00 ‘

1 ‘! }( l ) \

= 11 t 4 1'5 -

, »'T'amm Bo,s olmayan lh kume A ve B_olsun‘» mj--f»-§~J—~l«—;-—}'—p§—!-;~~;}!v

14 |



,_,»:
— r b ot : 5

| Tamm® Ay Az, L. An 'lujme!ui Va:‘ls‘fn./ :

| i | | ! i | | l \ ' | w1

7 /,3A1)7(Aé)7(".1--2- X An kume& iein , . e -lelalin L thagd A

o ‘i"A'ALX'AQ X‘ . XAn olnat e A dan G\%blmiibir bé?lﬁ‘wé‘rzybrlri“
| f\ -1t (agmh danr I=RE & ' B |
rrsmm, A kumeshelen !3 kumesma bir,
/

B f(w) XEA A yeo, g{SXK b:y:nt:.sl veanf

L83

g(ﬂrx) (Xlﬂ)elsz éggmhama B bayn%namm ‘(:ers b_%m-l:)st demr,- | |

e p! :le3 sberllir,

pefm i xeanyenn gpr§
Ornek// 246,‘7/ Sj 322/353 | , ety
B ?(x,j XeAAyers AJ,X\? e ;3 Iiske jpnte/nlj/z Jaz;hr.sa,'
§(4,2> (6,2>,(6/3), (93),(15,3), (fs,s)i’ A | |
ik g (yX): yEBAXEA /\ Jl)(j ise 7 Jazllacek olursa, |
pTt fzm [2,6),(3/6) (a,9),(3,ls),(s,ls)§

Pt .
T A ] i

L & i - Vg\n’\S@ﬂaSI,,ﬁ,,,‘
IRFE l

61-—0-®

4 **Qf
X ! i

| é”i,‘s H

- T 6331n+nn|n Bnle,skesn

Torum © B0C # @ olnok Gaere A don B ye b B ve Cden Dde ur'_ y

bagintie verilin. t)am
p=i(n): Xea h yea A Sxd
A= (o) veCAveO A viu T olson
| A ’dan ] lcumesme, g(X,z), 336 8nc ‘qm (X,_g)C;B /\(3),2)6 6’3
| b%‘ﬂ'ﬁlﬁlﬂa B ve 2( (oa:gmf/ semnin &L&es; de/m‘ |



| Nl S
& yauhr ve ﬁ; lzﬂe,ska 2£' dje OLunur

(T Ornek// A fz,,m, 5§ 8 22 3,517 1 g 52,3,5,?3 D= fs fo,fzj
f(x,y) XeANyes A ylxf  onc 52,3,53 '
1 Z{ fX/y) xec/\\yea/\ X}gz |
bilesle bacmt:s:m Ozzlhk ve liste yonkarJle \yazacak )st&k,
Bof=i(x2): Agesnc, (y)ef A (ye)e ]
B={u2), (6,2),( 63, (%3),( 15,3),( (s 5):{
25 f(z,s) (2,10),(2, 1a), (3,12),( s//o)g

o= 5(4/8)/ (4/’0)/(4112)/(6,8) (10), (6,/2),(9, I?_}, (15 42),(/5,10)}
Rox=7

Problemler :
1= A= 20,4,2 34,53 kumes:nde tammh B eagintist YRX & X=y-/ seklinde
 vecliyor, p b%mhsnm liste  yéntemiyle yazmu
2+ A fo,f,z 3,4/8,6,3, @,G)g bimesinde +,a/nm)anan ) ,
2(2,5),(3,2) (3,?),(4,4) (6,6),(8 !)j bargmhst vcn)jar f$ oB b@:gmhsm hs{f |
yontemiyle  yezima . 1
Slalmle, |- - ?tzjgf _B=f(o,1),(4,z),(2,3)?_(3,4),(4,5)3
2- ﬁ—4=§(5’/2);(2/3),(?;3),(414),(4;4),(1,8)§ S p—
BByt xyeB A gz 67 151212 (3.9, (44), 6), 6143, (46),8,8)

"*.' B! S WSS S SR BN ; | i___ ) I R [



M (Ozdaﬁhk ngmt:s:) | it e
: | A bir kume 0IMak L)Zere AXA nA kéﬁeje.n emanlan ;)e {:qslul gd:)en 1
baam'tja A’nm ozi@,;hk bgélg'tm dedic. A/ nin ozde,shk bg;f)'tm IA 1)& \9054@//))0
Omek// A—§0/1/2 3§ 14 iomfﬁﬂ) o] i
| I o - Sijn‘l:mm Oze"ﬂder') T
| Ién_n_rﬂ_ (yansnmé 02el)3»> |

P A Lbmesinde tammly lmf' bgm—h olsun

| VX(xeA 2 (X/X)Cp) :se "8 nin \ymsm& oze]lg; vardu- " veys
B sy bir bacglf)‘tldn' de/nr : R RN
If,f‘_"—"-; (Snmefr, OzeHj;) - T |
{3, A twmesinde tammlanaq bir bayint o)sun (X,g)éﬂ ol/nak uzere,
Y(xy) ER = (4:x) €B one;mes; do\gru ise Bnm s;me’cr; azelljz vardr
(\Jey Bsmetnt bnr b@gmt:d.r dm.r> BREDNE) i e
Ornek | A= fm,:sg B= f (1,4),(2,2) (1,3) (3,1),(2,3),{3,2)2
| ﬁbggmt/a: smetrzu:zr, 5&!\&3@7\ degddnr., 7_
- Tomim } (Ters Simetr Oz.el)\g)) ‘
A kimesinde tanmly bir B e%gmm verilsin . (X) 5)6A omale bzece

X#’Jj ve. (X/j)éﬁ = (g/X ¢ﬁ dir. bf)gmgsi d@ru Tse! JS 6%‘%'5‘ A Wneshdz_
‘EC!S _#_chr‘ Ozenjme sah,P-b( denir. .

Ofnek// | A §a,b,c§ i3 E(b,@,{a,b),@,a)f | ‘ NN
(cLb);é/S \(b,&é}\a =4 (ﬁ,-bers s:metr-u:»r> i
Tamm (Geqn,sme Ozellj;) : | - | RN

A kimesinde %ammh bie R ba\gm't)SI Vef:)sm X;j;z eA o)mak Uzere, 1T

(X,_q)eﬁ ve (y /z)ep => (x,z)éﬁ Bnermest d@ru ;se IR bg»mttéznpn ]

3€$l§m2. ozelhgn verd denir. ) b
= Or’\@"—// A‘ga/b/ V ﬁ g(Q/C)/(b}b.)/(C/b>/(&)b)3 _  J’,

'(Srw\ \gtg\pme oza“@) ua/nhr -

()8 bqgm{m 3eqx§h ‘o:r' bgm{vdxr‘)



L LD

i Ceva\o bulmaJL mumlwn mudur 7

R R T ——

frr*r**rl,'mnzmler?' { R o ey S (N s G W .;.‘;; TR A ————

e s e,
1' DQ?al sgyglsr kumesmd; a§aédak: onermelerle ver:l& ‘bgmfﬂafmf ;

_ozell} klerlm wcdggm |
&) X\<3 i B XL»; ) Xty=10

27 A= ?alb,cz !wme.smde tanm) &/laf) a§a5)dalu bgmhl@!m oZe)hU@'lm lncele\jm

‘ e) . b). <::).

3 - (x/y) ,3)6”\/ ?O} A X_9 kel 53313 b&3rnfnsznnn ozdhkle,rm; inceleyin.

4= Kve B, A Llmesinde +anmlenan ki Loegm’c: alsua. Aﬁa\gm\ahn mermelefh{n‘
do\gru)ut degerlesini- bulun. | i
a- Bve ¥ Yonrswan ise pna da JMSJ@ndnr,
b- P Yensyym ise. ;smer' %¢ ie. ‘
C= P le X ! gimdtdit! ido f3U<Y da Mmekr‘skﬂr. |
cl— R Sihetell ise {3(\[3 14 1) d;r | |
Pve & ders cimetril ise U ds +.e;s simet riti.

£- Buve ¥ \gec,\ﬁh ise P)ﬂif da 3cql$[|chr.

B- G | ugjemn A nlf\‘algu‘w 55% 1se &va C ssilarinn 6lc;ulen aresmdatu 7

b%»f\‘tw ozelhk 5dntemjle Yaan. By zg%fmtz Sinetrik m:d:r”

6- As 2(2,3,61} Limesinde tarmlarar bir f3 baoomt/mnm (1), (2/3),(.3,(,)

elemanlaring lc;cf‘dl 5 bi hnme ktedir.,

a) ﬁganswan blacak §et,lde,/ B mn elem.alafml yazm 330 soru\u;a birden | c;ak

'ceuap bulmat mumkun midir

b) R sinetrik olmak fizere R ba:gm{;smm em)aylsf"’l\yoﬂ/’ &nrolm gok ceugp

) B, \kjaf\swa/s/&matmk./ 3691\)" okhgu/)a \c}o{*e/ﬁ el Ma/)lanm \«jazm. &rde/\ qoL ,

bulmal mumkun midie 7 Ll . | , | | )jW
|
l



| | S W
F- Bos. olmada/\ bir A kiimesinda ‘Eammleng/z tum baoomhlerm étmetnk

olmas) :c,m A lkimes! nagl b[r leme alrnahd.r 2
,qozumler il PR L] o
1= a- (xsy)= (X<3 \/X'y) |
¥XEIN, X=X=> XX = x,xe;s Jaasjanchr‘ |
| V("/ﬁ)éw (X/Wéﬁ’ =2 X<.‘9’> Jﬁ\<x | e
Ixal,lg=2] (1<2)cf3'-> (m_)e/s f‘ siuet 1l defil :
| | g | | Hers. .s:mextn , “,\96’,4[;»47& \)efJ:(.,
VX,g;zéW (x,g)ep A(_q,z)éﬁ —>'X<_V) A 3{  > X<z (X2)ep
b— VXeN: X/x = (X,x);ip 1 Jabalrl L |
L 0 2 g agil
(K€M, Copeg=>3fy -
| x=2 Y L, s %y Aot vz smmtn you:ur_ te.rs simetr var.
L Vx,g,z EN => (x/g)/\(y/z = x/z. 3@;;,50/4 var.| | | [ 1T
2- a) p= {(a,b),(a,c>,(b,c>§ | 1 |
Yaasyen dggnl, simetel dlei), ters 51@&4’1 /j@lﬁw var. — ‘v
T TSP W STCW 25 9 24 I I |
i Yansigan cLej:l,s:mfm ,d.qtl,’cus smnetr: /jagmme Jok.
—C) = g(a/a)/(a;b)/(b/b) (b/¢>/(¢/6)/(&/6)§ 1
J@nsm‘s yar, simetr| dggn), +_efs 5|me4cr| /344;,511.
d) p= E(a,a»(b, 1 (616). (616),(b/) (Bre), (c,b>/(a,c>,(c,a>5
| \9:«53}@, symetrb,-}.efs snmetr; jok/ﬁe4)§}lo |
3= D dxemnfol , Xxext deesay mdie? ENEED
X=ly = | K.4=16 Jceug:,n dejil. ,/4/4)¢ﬁ dmsgm dsm
u) vx,yew\§oj (x,j) eﬁ =Xy el sagi:

3 X {equy; (J/X)éﬁ SMe{r; \/e/ —Ldé sim Jou
itt) Vx,y;z £N \503 ()(,3)6;& A (le)ép =) | )(.j {ek.sa&: /\\y.z {e& saJl i

= ,X 2 fwt 5adjdm 3@51&/@ var,



4= 8) B 3 W‘{j‘“ ise Bny da damstJ:r.,;,.. o O PR o
spaty Py goryo = =>[wxen , fuoep ALV xen o, x>e (8
| -> VX 6A,(x,x)€ﬁ/\ (x,x)eb’

T = v‘xeA,(X,x)éﬁ/)b’ (W'é\S\M -ta/nm:)
| , -—’l ﬁﬂZf 3m5Jméar

| b) ﬁ&aﬁswm ise ﬁn;s '‘#4 die. |

lspa ﬁgansjaﬁ => [VxeA ,x)e P] @msjan bajmh anm;) |
| Iy [VXeA (x,x)ep"] | N

= yYXen (x,x)ep A (x,x)e&" |
: = YXEA ,(X,x)e ﬁnp (u.simm tsmm:)
SLUBEY: | *
<) b J Sm‘letnk ise ﬁ\)b’ da .sme'crx&.’cnr
lspak// ﬁvv.é’ s\metnk =
= [auen, (xpep = ( (9x)epJalvnyen, (ny e ->(_wx)eKJ T
= [y ep vw)ev] = [(ymepv (yx)ea] |
—{[xw)e BUY => (X,g)éﬁUX:,
, = BUY sime{nt{w
d) B simetrik ise ;snp ;&¢ chr 1
lsPak// ﬁsametnk 15: ¥
=> [yly)en., (Xw)éw (40 €8]
=> ﬂg,x)eg"A(x,ﬂ)eg"] |
= (x}ﬂ)en A (x,_»,)ep" =\ Ay€ (sn;s" = BOR #¢
£) Prey 365\5“ ise ﬁnzr Ak 33q1§\|dnr. ha
1698*,, B gesisli ve K 3@915'1 =)
| "’[VX/HIZQA/ (X/H)GISA (3IZ)EF5 = ()‘/1)653]/\[”/&'2 éﬁ/(x/y)ém(vﬂ)eﬁ >(x/2)5<y_7
{lingep r e AL €pAlele el [0 Alaed] |
SLx9ep0s A (y2)€ Bn &) =>[(t0€ pny] |
= 18 gesigme baelllgina sahip tin




i 5 T fF»’éf(x‘,g)': xv,y;elk X1y =125° 1 slim;éfiri_l;ﬁ‘lr.ﬂ." 2
&c | , | ,
6= 8) P=C(1N)(23),(3,6) (20 (1), :/4)9)2 b3) leve_edilebilir.
b) B= f 1,1),(2,3)/(3,@ 3,2),(4,303 M) flave edllebilir,
~e) B2 80 (2133, (3 (2120 (8,30 (408, (400, (319 (52 (4 D))}
',,"_',\,’V\V_".?T | 7
2 A=l AXAS(ee)S  peS(a)]
Tt (ool = Egerlic Bgrm)
| Bir A lcumesmde tarmleran bir la;ynhnm ynsima ’ s;me’crc ve y;pme
ozr-\hkien V&r.se, fs, A bimesinde br dmhk _bapntisidir, denir.

Ornek// A= 2)( X T.C \/&{Mda,SId!rE kimesinde taamlaaan
f()(u) XyyEA ve X \lej ajm tlele do:gmup‘{;urj bag:ﬂhé/

bime +el gztws}\h a/mslnélﬁ-

ole/\lLHk befintisl miche 7
i) YXEA, (4x)ef yersiyandur,
) 9Yxyen, (x,‘\,)ep ’=>(g,x)’c—g’
) Vx,g,;. eA, (xg)éﬁ/\ (312)55 = (x,z)ep 3@5:51:41r

5rnek// @ Z(X/g) X/jCZ Ve )(-'5 9iﬂ: 'tawsajldtl'z
K 0)€ER  dafrodure \9ansymd:r

S'met f;k,»t{r, | 1

{) vxez, x-x-= 0 aiftdic.
u) v(x,j)ez, (x/g)ep = X"j Gifttir = 3Lez , X-y= 2l
”'(x—j)'—Zk 9(3—)() 2(-¢) —tez

= Y=X_ gif4 twsay (3,)&’)&[3 dir, snme'tc{k,ffp

Hi) VX;g,z éZ, (X/y)éﬁ /\(y;z)é[é’ => )(J qnf% Ve 3'2 c;lf‘l' %msaydm
| —>(3Lez X~ y= gk)/\(arez,g z=2r’>‘7

= (x-j)*r(y—z) 26t2r
= X-2 =2(itc) , iréz.

= X3 c,‘nff’éﬁr
‘-)(XIZ)E'B 3&41&% v?,fchr

ﬁbag!/vhm Z kumesmcla. bir clmlchlc- b:%g:/\{l.SnA/r



o

Tamm Dentht(‘—’ Epdgcth)Smflm ,_ f-l l‘f‘rﬁ ‘,__ 0| |
Bir A kumesmok tanmli bnr ﬁ Aenkhh bgm’cm venlsm. F '
(x,g)eB J elej\nam 33 al.@.l\k'l‘l. b%gm{ns: lle X elemsama dmkh , deni'rs

Anin bfr X e!emamna olenk olan tum elema/;larmm zumesme. X m deale ]l

,5m|f. dwur. X V@s D(J e ﬁos'l:enlnr L] b el e | ’ :
X=3yigenn(xmpepl i INNNRE
6(‘1‘30,/(.// p= E(Xw) X/yez,, ve X-\y 4}1{3{ fa/nseylalrg At 7 )

fve 2 domsagilanan derklle smflarni bulshm.

T=fy: Y& /‘(’/ﬁéﬁj =[Y? yeR A 1=y Gift tamseylg B
‘T=§_,w§,3, L3, 5,-;.,_._ =T i

289 yez A (2,3 )€p S8 y: yez A 2-3 q.ﬂ £,wsadU '
5*‘2—7----_ = 4/‘2/012/4/’-'-~3 i | “

Teorem= Bir A limes! ve by kimede tanml bic B cle_nldlk bgnbist verllsin.,
&) A’ nin her elemaninin bog klmeder farkh er a2 bir donlelih  sunfi vardic.
b) A‘nin herhangi ki elensanin  denklik sinfl ya qyriletir 5; da egitdin,
a) Tim  denlelile smlflafmm b;rfe,smq: A P e,u-t{ir '

spat, a) VXER, (1X) € = xeT =5 X#g _ |
b) Xy€A, X ¢ Xin denllil siifl , U2 y'nin dealelik sm;ﬁ o!aun.

336X Ve\ya \9¢X |

i) \yeX olsum ve aeg Qlalim.

(9€X A a€3) = (x,9)€p A (1508
=> (x,a)ep
= (a,X) €p => &ex

|
S e e S

):Vaq —>an 1= JCX
Oenzer pekilde, Vaex = a 5

=)-X-

lﬂ
(s}

] OAha)‘de',‘ 78,3 6\9},‘7




! 6

1j “’) ‘ (3¢;(- => X,ﬂ§= ) (Xﬂj %¢ -—>36X )
,' Yﬂ:g¢¢ —'> aaéA/ AE Xn& bo's kuMe '{:MIMI
‘t&slﬁm %:amw

T L[ IEZ E\aeA <aé></\ aeg) |
| L = JaeA, ((x,a)ep /\ (g,a)ep) clm&hk a.mﬁ Jca/umt b
i | = (x,a)ep A (am)ef slwetef 2. | L
i (x/go)ép _geqlme 8.

= yeX )

Tamm 3 (BSldm Wimesi)
ISlr A kumestnde 'ta/umh oir B denlelile bgmtm venlsm ,6 b%gmbsmm

A dM ad\rcly -{:um demkzk snmflarmn kumealne A nin ﬁya gdre. bd)um_’, |
kum:m denir, Ve A/ ile 3b5-ber.hr. 7 G
6rne&// p= E(le) X,ycz ve. X'g q.ﬁ: twsa\y;dtrg

1=T , 2= G | |

z/’s 51 23 ?Tm?

| DeﬂUllv. Bagntisi ve Adrlmlar 2
Teorem: Bir A Limeside tanml b )3 denlelik badmtmnm tanimladig) bolum lcumesl

CAnin bl a\\;nmma o!u@turur
l.sPa gy A lwmesmda taniml }3 enllie bagintisinin —tamm)ad@ o8l 5m
< Rallim kume\smdeki _her bir dealelil slmf. bog Lbmeden fafkhdnr

kume.n A//s dir.

* B6lim letimesindeli herhangf ki dentlil sinfi cyr:k »)u kimedir.
8olL’m e {imesin det denuik‘ s f Iafznm,f,'b;'r‘)e.sliml A lci’masv’;he esittin
Runlarin d@ﬁu odmasi +eoremin id,oa'tm,' tamamlar. 1] 7
Teorem® &ir A mesinin her bir a\grxmt,!a\jrmdaku'he} Lime bir derklik enifi
_alacak biginde ,A Limesinde bir denlklit bagatis) tanmlar. |

i;pét// A bimesinin }’81:{!& ,&\\jrlmiim”\ggzogﬂ&é &Jahm '/Urm« olusturen B
ki akt !wmemdnr Bu cg)k kume)er:

kimelechden her biri, A kbmesinin -
‘denklle sinifi olerak slan b olcnld,k bagmt/smfn bu)mdngww le@%ladahm.
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Y Y

A kumesinde B 'o.sgmtaelm, - -"‘_i__f___r_:~%;_z ks e 2 T Rl
ﬁ"ﬂ)ep = x,;e \9 a\gm_bu’ )3,. j;umg,smdeahr bigiminde f'tammlagahm.
VXEA lsln xe&l olacak blgimde i1 md:sler kdmesmde dalmz bic tare 1
| cle,mam VQrclnr.Bu nedele b%ﬂ’flﬂsdy‘d"_ |
(XLH)GB o) X,_;,éB( <=y, X 68,_ ¢=) (3/)()6]3 ol&@unéanﬁ Sl/ne{nk-br
[(xweﬁ ve (yR)ER] < >[x,:,ea¢ ve Y2 €8]
{2 €6 (X,)ER OId@und&ﬁEhdar
Buns acre B bggintisi bir deaklil bagintisidur,
Ornek// A= ?!2 54,57 olmst | uwe A kimesiain ffus 53 ?2,432 a\\,rzmmm | ek
taumladgi denllil b%lﬁ“fléml \9&240127 |
B bagntisma A llmesioden ayrdig dmkh‘k $niflari, 21,3;53, ve ?2/4§ tur.
Derlit smflarinda bulunan elenaalar birticlerine dek oldutlarindan,
g= ?1,1),(::,3),(5 5D (1:3), (3,0),(1,5), (5 ,1),(3,5),(5,3) (2,2),(2,4),(4,2) (4,4)2 olur.
Alisticmalar %

N
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‘el Su‘alama G%m‘h-ﬂ : B

Bu' kumede +Lanmlanan bir bqgnol:mm dansma ,~bers s;metrn Ve 3e§;sm¢,j

oze_\hb.lerl var;c.a bn be:gm:\ya b»r Snralama bq.gmhs; demr. &r A kumesmdz

blt' Siralems bqgmt:su ‘tammh ise A kumesme smh lcumL danr Ric kumede.

4anmly smalgmg :ba:gmf:s‘t < 6embolu ile gm'l:enl/f l‘Jam, |
L xye L = XKy
Okunvsy XKt X,y ‘den Bree gelic veya esittir,” | |
| Baal olbak XQ Y ve X#J ise * XKy 3azrhr.0kun\.»§u X,ﬁ’d& dnee 3chr. ,
Tanim * Bic A ‘/—ume&ncie 'tanmh bir siralama loagln‘tlSl Verilsin. VXQ, EA igln ‘ 
(X)) GifH v br.gmtja 3ore karailagtirilabilic. Yani' XKy veys Y A X
onermesi Aggru ise A klmesine tan siali | dealr. Alg! halde A uimesie

__parcal (LlstjH’&)\dl_r denic.

iame,t/‘/ ‘Aift,z;f ise 'buikﬂmenm Cuwet imesinde (P{ﬁ)’ds) bagmhsn
tanmlanyor. By b&intian stalama bagntisy ve naull snr@h onu\gunu 305{@3 .
P £ 6,510,820, |
f(xlg) X,y € P(A) A xc&.g
§(¢,¢),(¢/513 ) (9, 0290, ($43,8100, (13,8 (521,523), ( 23,A), (A,A)Z
Qsﬂsma,-tefs simetri ve 9esipme var,
(gin)es > g <t
3,517 elemanlaci kar&laﬁtlrrlab«‘ﬂr elemanlardir.
§17,821 e Pla) => Pl <ol Vo] €1l Baermes! yanhptir, |
17,523 elemanla kamda&kvﬂama\\,a/\ eleman)ar dire |
P() wuvvet lwme:,i pargalil giralidir,
5mel¢// A=?1,2,&,q,s,é 1 lomesinde & b%gtn£13| bir Slralama bagmh&tdm
A,v.i.Bme\si tam sirahdir.,
Stralaa Bgginbismn Vern Semssi ve Giamlgesi

brnek// Arfx,g,z;t,ef kibmesinde & bagtise V(’fﬂi\,oﬁ



Glizelge R VT .l | &8

‘ ~/ LV A kdme s pargal siralicr. |

y, , BN ,
L/J, » (Tf)'m elenalgr) Qa[mleptl/;la/yj&[@,
Z e | | | | L

fsih) iyl sl degildir.
i Teorerh 2 Bir A kﬁmeéinde tanmh bir sirslama 7ba§mf‘csmm' tersi de, A kilme —
| smde bic sialams loa:gm'txs\chr |
‘lspat// B, A limesinde ' bir sxra lama | bgmt)s:dnr
gE AXA = B, A'da bir bgwt;dlr
= @< (ym) * (n)ep] € AXA
1= B uyssyardic = YXEA (X,x)ER ~>0</X)6)S =5 B \9M6ga4allr
- prterssimeteliic = Wiy A A Yy, (y)ep = ()¢ B
(\g,x)&ﬁ => (’x,g)¢(/3" => gl ters s?zhcfr'fk-&fr |
lu a ﬁ 3eq:,s lidir => [VX,J;Z € A () ER A(g,a)éﬁ => [X,a)éﬁ]
= (S/x)¢)3/\ Z/ﬂ)¢/3 "’(2/)()¢ﬁ ([3 nn ters sim. z. )
= (2,9)¢ BA(yx)Ep = (2/X)¢£ (A nin degww. b2.)
I (2/5)615 A(ﬁfx)fﬁ ">(z/X)6)3 ({:ef.s b.g,m’u ta/zfma)
PR 3@91§lnchr |
Sicalama Bagintist ke i@‘n’h’ | Qwram!ér :
- Tonm : ‘(B'@M,g'e Eleman) *
~ Bic A tBn&eSinAz,,(oi} L sialama bafintisy verilsin. Ve.m €A élsun?
A Mo mg X olacak sekilde m‘den Farkh highir elenani \gok\sa, m\t;e A/nm U;r N

Eu_qukc;e elenani denic, Jani ML X = m=X ise.

Tanim @ (ngu)zqe E)eman) 5
Bir A Limesinde bir & sralong Abgmt(a ve)ﬂsid Ve n €A 515un
A’on X(n olacak ‘sekllde n’den farkl: huqbzr' elenani &oksa, n’ye A’nn bnf'

kislikge elemany denir. &am X{n < X=n ise .



Bhuln-‘;ﬁ(r A kumesi ve by kumede bic saralwa bgmt:.ﬂ yec))m. A,,..;Q
-r—r——

X,geﬂ l‘iln X<3 ise ' 71, 5 e
{- X/iﬂ ‘den l(_usuk Veda e,srt’cu' L]
- 5,X’—teA lau\guk veys. esittic

Omek//‘A Eé b;C,d,ej kurﬂe,s:nm sirolama be\‘gv)‘b;sr §ek|lde!¢| gibldu‘

a XEA )qm
b d || x4a =>X=a | (a'- kg Ukee el@mandnr.)
AL | d
c | _lel c{ X = c=x
. | f ce t bqgu\cqc elemanlscdic. |
e{X = e=y

Tonim : 7(7:"n rBi%ﬂk Elemaﬂ) :

Bic A kimes ve bu lliimede bir ,sn'alama bajmtcsl verﬂs:’n.ﬁ kimesinin

llc

tim elemmlarmdaq bxﬁub_ olar bir b elemsm varsa/bge A nin en bqﬁuh

elemam denlr,

e e,

'Tamm‘ (En Klieil Eleman) :

B‘uj A Liimest ve by Limede bir Sirsleng bg:ofls: Verilsin . A k‘dmeafniq

{( «/

thm elemanlarnden kst olsa bir ko | elenan varsa ) blye Alnn @n kuQuk

elemant denlr,
Ornek A=93,b,cd,e a it el
/! § 19 S / \,- al en b@-&&l}' il el@/)a/\
a4b alc d
~adec | bfec h, SN et bigigedir. (er biylk d:zén'ld.r)
B{d c)(c c 2
aze (e {c Wl
a(a

Toum ¢ (Dst Sine = Alk Sinie ) * |

Bir A kbmesinde tammh bir siralamas bagmft:si verilsin, Ve BQA ‘ol'surn.l,

1= ¥xem iGin X‘(xa‘ Olscak ,sekilde.‘ bir a€A varsa , by a elemanina
B’m'h bic bst s elenfr | | |

R VXé(S igin b<X olacal selilde bir beA Vefca, bu b elemasina

Gmn lﬂlr alt s denic.
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_5; : lzd. pagx renve 355@ icia (m;ep { e mhgﬂgm@w@m@m)
T Yl 36&&/@3&6/3 .r,mcx,y)ep} Rlan Blye | (ff “ )
- Crnek/, /\ fi,z} ﬁfa,h,cj &ume.unde B= g(l,b),(z,b),ﬁ/c)g ahr ' N
[3mn A\ya ve Scyc zzduoumlmm bulal:m..,_

,231;3?4,23 =ru |

i2dz §b,c§ =

Pmblemler .

-~

LN

{- ﬁ-ga b cj kum@‘,'n;n_ e(n). ‘kqu/eJc 711.&!1")2..51'0&4 tanmly S //bajm‘:)smm'
| P(ﬁ) lwwe% Lomesinde  bic Sralema ba\g»n‘tm oHcisuAu \9os«£erm ve
c;]zzlgesmn bflon ] i | N
2~ s=§1,2,’$-.“ 3 Limesinde  bir A& ‘.(z,ajnhsftf X;-‘%y @> ,,X‘g ‘o/a;&é
i‘f"—a"lm‘aﬂyonr | Il ‘
a)_ Ry b&?lh;mlrx",smlama bapntis) ,rola@‘unu ‘E\s)oaf edin .
b) S;,L‘L'»me_'s'{ by bgm{:ya‘ gore v()a&l swalidie 7 | L
<) S'nin$24,12,63:, 73,5,157,816,30,5] kimelrt o bapnta gae tan seal mde?
3- A=,22,3,S,4o,30,6o_? wmesi ve by Limede ﬁ??(&g% Xy€n A lef badintis
veriliyor. | | | Bl
8) B mn b sralana bagint 1 o!&ggmu gostesin .
, rb),Cize@zs:‘n{ bulun, |
- ¢) Siralana -bsg;dhs wla ilgili avramlari elickin. | _
4= A2022,4,5,68,%10] kmesinde xm <= X/d nin bir Latid. (x k\‘, Lez )
bagpnbisi verlf\gor ) | 1]
3) Siralshal bagntisd old%mu &o.{efm
'b) C?zelﬁesim bu\un
c) _ﬂ oin biySkge e ledoikge elemaqlarini’_ belic &in ,

~d) Alnin en byyll ve en iglk elensalart var midic? Neden ? I



/
= = 7 - 1 |
4 ! 'a) B nin bst swiclasioln:| kl)me.s}ﬂp.,,‘,, s |
3

A | ' 67
Sml Loy 8L L A= ?l,Z,’s,Q,S,é,?,Qj kum&srﬂd& \y&nclskn §e/t)a ik ibfrt \s')ralama

P4 .
/ i bgnkist v}eanr. Ve 3‘5415165 =y dd\guna &grg A ||

I3 5&3;&&\‘ som)an cevefla\ymz e

b) 6ni‘n MERZEN Y | bulvnuz,

2l | le) ekus(ﬁ) ve ebas(&) elm)arnm bu)unuz. bl

16— z‘* kumcsmohz 1B= ?(mm) m,néz A m/nj ’oajl/\‘(:ml tazuumlal{ya,r.,,,-

a- ;s ain- bir sitslans b@g.nhm oH\guau xspaf edin.
 b- A fm,n'j kumemm bw bajmdzja Jafe aHr scmrlzymm kumesim bvhm-
c= Almn by b%fm’c \ya gore Uéf \s:mr)a,rmm kumesma bulun i

d= ebas(A) ve eki)s(p) elemanlarmi !aub-m

_‘?‘_. R kumasmde \< sw&lama bgm—hsn vayljar.ﬁuna ggre A= f :_Oézfj ,

kumesm{n,
a) Alt sniclann, | L bl L de bl AT Trk [od
b) Jst ,va)a.ﬂm/ Ll ador te-bia] TENEYN
c),ebéS(A) :v_é: ékb’s(ﬁ) elwm}aﬂn{a bwlpn . | |
Gédbmler. -+ |
RENE; Y ,cj = Pm) 18,543, fb},fa,bj ;‘a,cJ,zb,cz,A,chj
~S={l0y)xy€ P A xSyl
| z-fvxep(p,), XX D XEA DM xEE yorsims Saelis) verdir, |
- Vx,ﬂéfm) X#y A (Xy)€L = X#yh XSy =y Ix ~>(y,x)¢c sinetrik.
{id|= Vx,g,zéf’/ﬁ.) (X/y)e/S A(y/Z)éﬁ (X EYyAyS S2) |
=) XCZ =) (}(,z)éC Je;;,shohr

< bajm-( LS\ fbir 's'fé’ame, 'bagmm\,dnr, /%\* X (eA fw;uk\
* b 8, B3 |
«/<'9 %
E&/bg ’a;C“/{B C~5
A ' ‘

,(c/\ lué»,'%"(:,{
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. vxeA , X=1.X —>(x,x)e@ \\jaqsma Varohr |
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o | ~ Fonksiyonlan  Bilegkesi — ' 2 : 77

~ Tenm: BNC#@ olmsk Daze f1A—3K ve gic—>D foaksyenler verilsia-

I _Fve 9 beg}nft,),)éfmm bféé,sbes{m > Tve o ‘Fanksijaﬂ)anhm bllepka si  denfr.
Vé; _9of seldinde yezlhr-ﬂénil ‘
9of =502) ¢ Ay Bc isin (xyle f ve (3,299 ]
gof =£(2) * VX £7(800) igin = =(Gof ) ]
2=(90f)xy = 9(F(0)

~ f(8ac) ¢

5rnek// A=31,2,8,4,58 6231)16,4,9,285 54,9264 % ngh?,Qm,iSf

m— - | ¥ : 3.’»‘ . 4
] R ﬁQ
N AL A A

FES ()24, ( 3/9)/(4/[6)/@/25)3
9= L4, (9,2), (25,4, (642) ]
9of =5 (20, (3,2),(514) 3
Teorem * BNC #0 olmak lzere §:A=—8 ve 9:C—D fonksijonlars
verilsin, £ ve g dn'iﬁile,sl.«ési tanm Limest 7' (8nc) ve dgef lebmesi D
olan_ bic fonksiyondur.
‘lsPat// 'Sof ??(Y,z)‘ vxe £ (aac) igia 27 g ff‘{;())‘;2
1 vxe f"(&ﬁC) 1gin (39 )0 %3({(.}()) vardir. fler elmenn gérfatlsl yardif.)
@ vxix€ £(6nc) fgln % # X2 olsun. =3 £(x)#£(xe) (£ fontsiyon a'dugu igin )
= 9f00) # 9(f0) (g Forksiyendur) =3(aof Jay # (Fog)pusy
= g0f fonksiyondyr. |
Dzel Hal : fitA—08 ve g:B8B—C bir {ohkSBoﬂ olspn,

gof t A —aC  bic fonksiyondur.



|

} DOE"‘F¢ |s¢ler, 1 e e e e R A :
ho(a0f) = (hos)of f(b‘?lem iglominin birlegve Bacllizt)
lspat// ho(gof) ve_ (hog)o ta}zsm kimesi  £7'(6nC), ve defer LimesT de

- Tsmrn Bl A —-55 9 4C =D | W IE —"’F :‘F_onkqsbqolpr , Vei,,BO'C ¢,

D o bir fon’tsL\,ondur

Ve f"(ﬁnc) igin ﬂ?o(gof)]{x) h[gof)(x):l o h[s f(x))] il -;
log)otlin = (pm(reon) = b)) - . @
*’°(3°fﬂcx> = [(hog)ot] o | |
y bo(gof} # (boﬁ)of | (fmks@onlafda e‘.éz't)ib.r L:,amw)
Sonug Fon‘csz'jmisrcla b‘\c,ské ipleminia b{r\e'srﬁe 6mli{§l vardir,
‘Teorem fA—a(S ve 9:8-—C fanb,sueman !o»rehr ve arl:e/) iseler
o-F A—C %G\LSljmu da  bireblr ve driendir i
Ispat I) fve o bie- Lbir iseler 30{‘ da lmre—b.rahr .

R cHr. ¥, X, €A igia f(x;) ) = Y =Xs  [nipotezder)
90 tldir. ¥ gy, €6 fgin 3(3«) 3(32) = y) =y, (hfpo{égd.en)
HX,,xzeA "”" (3"”6:(:) (SOf)(Xz) -ANEN . '

V’h/xzeA '9"\ (3°f>(x.) *éof)(m) )ﬁfffx4)> ﬁ(ﬁé’z)) _
=) f(x,) f(x;,) (g blrebnrchr)
s Y= 2 (f bnre(mrd.r) |
| | =5(30f) birebirdir.
LI £ oveg Scken fse 90€ de br’ce/\chr |
£ brendic, => \7‘36‘3 1qm £00) =y olan \oar XEA Varohr
9 orfendir => Vvec isin 5(u) v olsn bir néB varehr :
VzeC igin (Fos)(x) = 2 (ol XeA vardir, 7
V=& C igin_gly)=2 ole Yeb ,x/efd,:r.A (3 orten vld‘gu Sqih)
=;Z=3(€(x)) ols, XEA vede. ( f brka w) |
= V,z‘ec, z:(&of)r(x)r olan ‘XGA wﬁd\r. |
=> gof Ordendir,



&

Torum *  f2 A B bnr fon&sdon 0)5!)(\ —f bsjrntnsmm 'L&"..'.»‘ de bir ?
fonks:}on ise bu -Fonks:dona £ 'nin ters fadkSyanu clafur \/e_ |
| £1 1 ile g8sterilic, |
beael A=§abel 6:51237 , = f(a,z),(b,a,(c,z))?
Kok - ?(2,a),(2,b),(3,c)3° fooksiyen dc_,; ,d:r
L Sanug @ fA=8L, £ 6‘——>A
Teorem * f: A-‘@! birAfonh.slyo/\ D’SUA‘FY\{A ‘-be)'sn'ﬂ;'a de lbir 7—fonksu' on
olmasi fqm gerek ve 3¢~ter .saret, blfe,lmr ve of-ba\ O/ma.SId;r
lspa{:// €) sart 3efek—£xr =3 fnm (:efsi de ‘ f“‘ R—>A bic

—Fonu[,en olwn
K §(x,3) XEA Vel :;6'@ VeJ F(x)?
fil g(_»;x_) YEB ve XEA ve g“F(x) 3
¥XuXo €A igin £(x) = f(Kz) —=°x>’g:)€)§2 7 R ]
¥ X1,k €A ;qm Fx4) = f{x.g) 3 0lsvn.
”’):( 49)€ £ A (. 9)€ f]
’>[ lec)ef ’/\(yzxz)ef”:] —tefs bajmt; Lani.
== X fnm -eas: f'de fmhyandur
=h f“ 5— A fores; Jondur Bire ~birdir.
X g-—aﬂ or-tmd.r
YXEA lain f7'(y)=X olm YERB verdir.
¢yeB isin Axe A, (yx)ef ™!
=> (Xy)EF [ters forksjyen tamon) =>4 Brtendlc,
2) Sot yeter=> f: A =k |t ve drien ise f'ig— A
bir fonksiyondur. |
f “orter oldugundan , ¥y €8 , y =1f(x)
= (G)EF = (yX) € f!
= ¥ = £ g)



Tellis) iapah : (Bl ve birtek) Aksinj fafzedehm /Jafu
YER igin p;x,)é‘f' 'A (3/"2)57‘- | |

=) [(x,,j)ef A (x,,g)efj (%efs ‘Fonksdm —bsmmmdsn)
= X=Xy (if Grebic oldugy igin) |

'(')me.h.// frIg —IR f{r?()’ZX+rf foﬂ.k&y&nunun #Uél'm'n de bir fmlts&jen '
oldguny 3&5ten°n vevw;w bulua .
1) £ bicevledit, YxiX €18, f(0)=fl) . SXjt1 = 2% +1
| A od = X=Xz f bicebirdir.
;) f brendic, ¥9€R, £0) =y =>J=éx+l
= x=25l e R, fi)= £ () 7y
= £ Srtendir,
) f"‘-g(g/x)’ XWEIR A y=f00f
= {009): X,5€1R A x= f(_»;)K |
yril o y=ex) |
(Cyze¥ = x=ed =3 yainX))
'fo!\’(stja/\ ters fonk.
(" = 47
Teorem: fiA-R birebir ve Brier ise f7'ig—sA blrebir ve drteadir, (Odev )
Teorem: f:A—L bic fonksiyon, A ma Gedeglik fcnkSJonu Ipve § nin

dedeplit fonksiyonn Tg olsun.

fols = Tgof =
'lspst// TathA -4 ftA—R Jg*R — R 1
X = Tg(x) =X X — y=£(x) Yy — Ig(y)=y
foTn ' A —34 |
Teof * A—28 YAEA laln (FoTa)()= £ (Talx))
A= i = £i(x)

VXE A Iriin ! (IQOf)(K) =Tg (f(X)) ,
- 111




=) ¥YXEA igin (fo®A)(x)= £(x) = [Ieof)(x)
=  (foTA)(x) = (Iaof)(x)
=) fojﬁ -Sgof )

| Teorem : A8 birebic ve &rden fse ,

f;'of'In dir ve fof='=T0 dir.

| 154

flzg=pa bireblr ve dcten bl fonkSJaAduf
TafA —A flof s A —A
Iyt 8 —B ‘fof"@-"-s
VXEA lgin Bye8, y=flx)
\\fxeA ve HyeR 'éfn x=£u)
YxeA iqm ( 'o-f‘)(x) 2 "(ﬁ‘X))
| £71y) = % = Ta(x)
= YXEA , (f-' of)x) = r,;(‘x‘)
P l[fef)|=Tq |
e 6 tin (Fof~1)u)% £(£7) =£(x) =y = " Te(s)
= ¥yel, (fof ")) = Taly)
=) fof ' =Tg .
Teorem : f:A—ae ve 928 —A ik F‘onksf\gon -olsunlar,
o= T4 Yo foy= Fq o6 |
fve g aio her ikisi de bicebic ve Ortendir.Aytica
§fl=g ve gl=f dir
ispat ;1) £, bire-birdir. 7
VXi Ny €A fgln fix)= £(1) = s(e(k) 9(mz>)
= (30P)cxy (99
= Iafx) = s (X2) (hipotezdan)
A Xi= Xa |
=) £ bire —pirdir |
(Q): 9° blrabirdir |

81



2) 1+ ortendifi ! |
AV\c}é(’) iGin \9(3):)(, blm‘vb?r XEA vV&fo’IC
- Yyes igia y= ré(!) ve (’Fo,‘))V:IG 7
= (fog)ty)= Ta(v) =y
=> £(aly) = y
= {(x)=y (3@) grine X yaalanal) XEA vardr ve f drtendir.
Odey " g brtendie. 9
gof =Ta = (gef)of ' = Tpof !
=90 (fofl)= Tgof! |
= q0Tg =Inof”!
=>3={:—|
Odev 2 f=g7! 2
T1A =B urebir ve Grten bir fontesiyon ise &~ ‘) 2 ‘f dir.

Teorem*
|.sf>a+:// £ob &L‘-:ﬂ Esic-.;_ﬂ’iﬁe
fof 1= Tg fof
'F"'Of EE

(f)0f " =35 ((£)of")of = Tqof
S (b= £ 2 () e Tazp o ) £
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- iSLEm."' i ‘ .
Tonm: A bog Olmaysn bir Lime Ve % da AXA nin-bog obisgsr bir ok
kimesi olsun. < ;d_an‘ A’yé.. oléhf bn'r ‘Fodk,si‘;,anaz; A da bir il lp/an
Veya A’da bir 15;&!@’3 (A da bir ip}a(x‘dawir) denlr. .

Grael, A Lbmesi A=loh2§ %=5(0,0)(0:0)(2),(21) 5 olsun.

£, A'da  bic | islemd(r.

Ko§ olm@&/\ A:,Az, ;-> LAn kume!en verilsia,

T&/\m Qumest, A:XAZ A [ XAn ve. degef kUme.s; A ola fonks\yona )
d%t@‘tenh 'Fof\ksdan denjr.

Brnety, fHIRXIR= RF— R | 1 i
1 T = g & Xeo2ky (2 dislenl fonksigen) ||
Beack, 1§ <R XIRVIRTIRS —jk 1 NN
(Xula)“"f(xw,z) CO\SXUz, [3 : :bh@h -Fcnks,ugq)
'5rnofl¢,/ A humesmm P(A) kwvd kumeamde/ |
LT T £ P(A))(P[A)-—’:P(A) L F]
(xy) —» f(x,y) = XNY | Kesteim iplemi.
Tonm: A S AXA ve fi%—A bir fglem | olsun. ‘%-ér m nin bir
(a,b) elemaninn _ § altmda b\rgoruntusu varsa bu \5lem (&,b) de
+_amm\\d\r deair- Aks: halde £ foqksdanu (a,b) de fammh de\*gn)d;r dynf
3er f islemt  (3,b) de tammh ise f(c.,b) 3Jme afb \9&zlhr
Beeen £ iglemi :\;,erme 4,8, ¢, 0 semboller; ve afb 3efme de
arlb | &@b, alab 13 @b ‘\eklmde 3ob+2r»l|r. Islem &yme 4 |
0, %, A, == ‘ smone;., afb yerine de ' 20b, a¥b,alAb, a=1k

sembolleri ' kullanhe, |



|

B 1—

islemin Gizelgesi(Tablosu) * | T R
Sonlu 1bfr A limesinde tanmianan  bie. O iglewi, g .

A nm 0 gl_?mm__n__ (lombplindpaied |+ | oho 5] N
Fa e ] f(a,b) =c

'l , \ !

" Bnn £0m elenailan *0_ [

braek,  h=gopl  P(r) ds condrianga L1 W.'m'n gizelgesint dianlersele,
o0=5 6405, 513, 5127 7 i

q ¢ o7 T3 A

il ¢ ¢ 9

{5 p fof 4 fof

. g | QLS

Al g [of g5 A

lsle_mm Oze.”akler‘l ¢

1, Tomm : (Kafshhk Ozelhd)

| gir A tomesinde taamlaran bir fple,m‘ AXA de/\ A"ya bir -f'onksjyah

{se A klimest bu !\sleme 3dre lcspahdnr.(ﬁu l@)a\mn lcspshhlc dzell{zi vardir. ) '_

denir. MR- 5= & AXA (:@t@\ Jcammmdan) |
= (k&pahhk tmzmmdm)

brnek,/ A=faje{  4enmh Q islend +ammlmwor.

Ol a b c 7 ‘ L

ala aly fiAXA — A kepalill G2ell{§i Verdin
bl& b c

clb cs Uxy&A, X0y €A

*| & b c ‘

ale a b lkspalihk oaaihy goktur. d¢A

b .,\‘b._ c & |

cla bd vwez\, xak'ge,%/\
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/ . Bir A ltumamdz bir' O “:\sk:mi WIM)&HLW. Xo\\j ve 3OX ﬂmmh

4 'rammoj (\ﬁlemm Dgs,smg dgn@) b {luzioldal ,..»« ,,,i_,:,, ‘ 1
~

]

?’W&Q Uzere VXgeA Gin )(od -—30)‘ onefme.sf d@ru ise O qslemmm y

g_g_ne (komutahf) éz:zm\c)n v&f‘du‘ denir.

Ofne‘t/,‘ A kumeomm P(f) kuVVe+ kumesmde —tamm)anm n ve, Ul $lwlmnm

d@mme ozelhklef: varehm -
|

{

e ——

O e P Wy s et Y Ot POURRS R P T W e ==

3. Tonim* (’EleMir\ Rirlesme Oze"jl )

B\r A kume,émde bir O islent 4samlansin . (Xod)oz vc Xo@oz_)
taaml) ‘olfnak vzere V‘x,&,z EA lgin (xo‘g)oz'-)(o(gaz)‘ oﬁe,fmgsg, do‘sruv :s«\zr

0 isleminin bnrlmiasoigatlf) czalhy verdic | demr’

éfnd.// Bir A kOmesinin P(ﬁ) lf.uwe-l: kimesinde tamml) 0 ve bcrleﬂm

iglemlerinia  biclesme oz.c,lhklern ver‘d:r.- ' ol L

Omek,/ Z tomsayilar kumgannde O‘ ZXZ —Z

() = Xay= xw-*xg

=0 |§|emmm cegigme ve birlepme ‘d)azl)lklenmn olup Olma dy &;n{ aré,s-t;rahm. E
Yugez Xoy = x+3 Xy = y+X=ygX =yox (d@sm bz. V&/a(r) .
V,X@,zéz (X03)Oz = Xo(goz) el |l | REA ‘ i :
fX03 )(w-—x\\, -)(Xog)oz 5 (X-r& Xj)oz e <FAPIN 1118
N Lk Sei Wi (X(j X\’)*z"‘(x-t& Xu)z | il .
| L i X(yw‘z Xy~ Xz—gz'rX&z P b e ] 4
yoz —JJrz-:_)z =2 Xo[yoz) = Xo(\«,fa 37.) , _ | . 1 Bl
Ar(yramgs)mx(yrzmye)

el = Atyrz = Ky=da-yetlyzs L
(X03)02 ® Xo{joz) (bithesme ba. :\}éfdtr.) e b [N
7 4 Toaum & (ég.::mwﬁlgmm.ézg!h;g?)‘ Lo 1 | AR o .,'
i Bir A Uimesinde bic 0 ‘glemi verilsin. yX€A ve Bee A iqial | | [
Xoe = @oX =X Onermem do\gru ke € e)emamna A nin 0 iglemine gmc :

bar:m“(_e—ttuﬁu)eleaml dm;r. IR iR 153 _



o |

jﬁrngh_”‘ A kumesinin | P(R) lkuvvet kumesinde +aaml N i§wm Verﬂ:&or‘. 8%

VXe P(A) ve Be € P(A) igin ~Xoe =eoX =
Pla) =50, A, .- ¢
Xnel=enX =X Ly
Xeplp) = XCA = XNA= X =ANX
A nin P(ﬂ) kuvvet Yimesinde U fslemi
VXE P(n) , Fe€P(n) isin XUe=eUXsX e=(
lame_k,, Z de O iplemi 9¥Xy€e2 igin Xogy= Xtyt2Xy lise. Z nin @ 5§Imin¢
\9‘dra etlisiz eleviaal varsa  bulun. : | |
VXEZ Ve Zeez, Xoe=eox=X
Xoe =X => Xtet2¥e=x |
e=0 OIMshdar.

-
= e(1t2x) =0 ' |jp2x=0" olmaz.

Xt O+ 2X0

i

X0 O
eox zX olma lidir. eoX = 00X =0tX=20X =X
Teorem: Qi A kimesi, bu timed? 4sumlanan bir 0 [sbmine gdre ksps i
olsun.Eger A klmesinin o islevine gbre bidm element varsa teltir.

ispat// ALsinl kabul edelim. girim eleman tele olmasin. e Vei&é 9ibi
i birim elemsr olsun. ¥XEA igin Xoe|=e(oX =X (e birim elevar)
VXEA (oih Xoes =€,0X=X ey /| 1 )
= e|0ey T e, (e birim eleman 0ldugu iain.) gﬁ ok
= ejloe,=en (e N A

5. Tonm: (Ters Elemsn) *

A kimesinde 4aumh bir O isleml verilsin. A i 0 iglemine gdre
birim elemani e olsun. YXEA igin Xoy= yoX =e énermesi ddyry
oacak pelilde JyeA varsa bu Y elemaana, X‘Ia o tslemine géfrc
ters (invers) elemsnl  dealfe 'S embol olacak X" veya X ile \cjéstef_i‘h'r.‘
Teorem: Bic A Wivesinde tanmlr bir O iglemi ve‘r)'h‘\\.)cn 0 isle mioe 33re

birim eleman e olswn. ve bu islemin birlesme ‘éze”@;’m’d buluad vzl



‘ T e Jw 32!7 i |P mme @Ofe -te[s eMaJ_ya sa tekdics . F
5 'SP“/, kSTm ﬁsrzedehm Mant X.m—ai”';; ers  elowan

M "t't’rs elwanmm var‘

, olcluj'unu Yabbi edzhm e |
: )(oy—g,ox-é (&l 'EC(.S eWM)
)(051;—320X e (3,_ tens elw\a\) , -4 ]

f"—’(ymx}o\ya mo(xasz%—* e%z’ﬁme "’32’3'

:V:Tanlm (Dus {;.lem) ,5 el , o [ ] ] i
v A ve!s i | kume olsun. SXA dsn Aga taA:szaan ‘Fonks\yoaa brr\ ]
Q 1§_lem dmh‘. k. ;,,?:5 ‘ FES I s e | e | ol i
s ety q
(«,x)——-é f(«,x) uox AR L A | | N i
(7\ g Mf Bf: 7;; o e 1
Tanim 't \Dag))ma omn.gt) = S AR RS | SR
| Bnr'FL ILUmeSQAa 0 ve. o »n.slmlen venhjar L,? ;_'J |
) Xa(gAz) | Ve (Xog)A{XOz) -&:m»mh <olmak uzere Vx,g;z éA nc;m-
Xo(gAz) = (Xo\»,)A(Xaz) onefmesn dqsru ise * "o »ﬁtemmm A asiw«
',;uzerme so)dm da\,p)ma 022“\\51 uarchr' (Aemr f;"._' ' T 1]
L h) (XAg)oz ve (on) A(\Lgoz) tcth O'Mat uzer‘e V)(,y,z 64 i
Vf:flf, (XA3)02 (on)ALJOz) or)erme;x doqu ;,se o‘: I:;lmmm; A-,;)g;}emv;-;

’f?luzerme s%dw da\g:lma) ézell@p vafchr dexur |

<) E\o)er o gslamnm A :,ska*m uwme hem sgdan hea de uoidan deg:!ma;
‘OZeJl 3: vﬁrsa, {plemmin A l,slam uzemne d&\gﬂma oae]hd; \/erohr dmur.

»Omek// A kumeamm P{H) kquet kumee.mda tanmh (] e U \§lemle.r|m/L i
‘i \ 'onrhum uzerme da:gﬂm;a oae!hUen Vardsr  , : ', bl

| i | ‘ | { ‘ | | | { | i | |
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]T ' 4— ’ale,,V)(,&ez 2 Xa&-)ﬁg-i , 0 1,54@?\11\){1 ém#hue;m{ EL@m\ff -
l b =y x,géﬂ igin Xod x+y2 ve. XA&— X.y? 'pwm@fnﬂbaﬂmlmwn_
o 51.) \plan\u\n birbiri (zerine cla\’ﬂma zellillert ver widie 7
- B= E("'&) X9 €2 ve 5/x—39? olsun. B bagintisnin. Z den Qg&fdgl
_ dentlik s!mf!afl/llﬁ kiimesi (e81im kumesn) z/p cls, |
Y X,& & Z/;s ‘nqm X@g = ng Ve X@y Xy olde.iguna gore
® ve © 5§laﬂléf§nin, qﬁza@JaiAi dﬁzemlegtp ,J:Sa;Uik!erm: :ncgl,gjn .
4= 2 de kowmlh X@y = Wty isleminin Seellitterini. jnceleyins.
S5- N’de tanimh x*&—" Xzfyz isleminin 7&62elh‘rklerini Incejé\yfbg { =2
6- Uxy €2 fqin Xoy=x?, x¥y=y? §elL|mAe, tammlam&or &
; X igleminin 0O iplemi Nzering: dg'gi)ma gezellig)  var mndnr'l
7= A?E 011,2,,3,‘43, olmak ﬁze?‘e ¥ %y EA ,f:,:n
X8y = Xry nin S fle OBIimfindeli Lalan,
X'@g = Xy _nin 5 o Bl e f“"A,' y i§lwlen vef:hjar
a)v @ ve O iglevierinia quelge_!en'm' dgamle\ye{esk,'ozcllf,k,lannl,_ inceleyine
b)) (40y)B3 =0 aqik Snérmcsin{a, dggruluk Limesia (2 'de) bulua. |
8- §iIR —IR ve 3=)ra.-_-'e.1€ ve b :R—IR. fonksiyonler . olsuntar: *
’?1‘3"?"*7'& 4 ] ' |
> (f19)i) = f(x) rg(x) olduguna gbre
(ftg)ohé (foh)f(gof) 0lduguay ispat edio. 7

9- A uimesihde tanmh O ;§‘€/Y)!.,'V&-H_BOJ‘.;O _1§Iemi,n¢.33re kapshiht, birle.smﬁg

birim eleman ozelligi ve &b elemanlarinin  ters elemaniarion a=! ve ‘b" |

oldugy knhn&\sme gore | B
a) (a‘,. e Lah) (aob) =p oa™ ‘ﬂldujrmu Iskgi.légjmh,
,'qézﬁmler : '

| -@ Vx,:,ez 2 XO:;""X,'Qj'fiéZ i kafahl!ljl 762. QN&;F.

@® Xo;g’:‘ Xty—1 =g+ x—1 =yoX | dq}kmei b2, vardir.



<) ¥Xyez, (Xog)oz" (xg lJoz=(Xty-Ptz =1, -ng_ -2 ;dewé %@.?uil.,*ﬁ;,,f;‘-;_f._\
i <T§EL a\y-r; ;d) ngo:)q— X_Q(g*kz_l)_,’i)*__(&rz':l) 11 #X@#z‘ é -}
Vx,&,z ez (XQH)OLaJ(»Q(BQLLv_mrIe,sme dz. verdhi | | i ik Fi | SEad
d). ez, xoev—EZk#—ijeez oy bl '
X )(06-—5( —’ X're—l -‘x";‘{,e-—fl_,'_f ifijt_: .j 5 el Wizl ¢
eoX'iox— T STESH PSR G P B e A R =
| ,;,g),,:We_Z},x%:gax=‘e_ i] 3

I BRI RE S PR TIIEY N O L D U O S P I B

YOX=(@Nox = 2owix-f =ime | Xl=2ox | kers elomen. =
ir X,jéN Xo(gAz) '—"(Xog)A(‘)(oz) -2
7 3Az ’Jz A"" Xo(gA'z) Xo(gzz) ; NSE FEARCE “d
,Xo(gAz) = )(-r[gz‘) B )(+3 z i (8| | 7
Xog ")(-g ).-> (Xog)A{on) e | ,‘_,,i Ldgdid [ Hid s
on —X+z ] A
B (xg*)A(xfz?) ()(gz) ()Hz’} '
| ”(Xt‘f‘) plaziztegy) 1|
(X@)A{on) ")( %12y z‘sz‘wxyuxg‘z%g z// B I 3 =
d Xo(yAz)f()(o_g)A(yoz) s ot oy | 331§ f}i
s spelaTasa] Tyesp oy FegH -
BIETEEE T e EE
010113317 | ‘35 6=-‘= 010 =0 5/6 00058 e=] k&rqhdnr.,,
5L el gl B LA ENCEERERETE | Cof L
G500 + e1l=1%11=5| 203613 D'ﬁme 2. verdir.
B3 g et 2 | SR | DN 1§12 % L
450123 VXéZ/gl XBe=c®X=X ;_3‘5?513 5‘1  p=f | 3 =7 [-08
1 6=67:=Z =T "Z‘:E,;'g:E 3, 0'in denleik Smrﬂ\gu\‘:m elevandir,
4= By= 21y
")VX/_L; 52, X@J .2Xt9 EZ L@P&hdll‘ ) i
a.-)Xog‘QX?g | T L U Ree ] 3
_ ) X@#amx dej')pme,,bzall@i_dgk, s 138
30%- 2¢,+x 755 . R WS N G s e
3 ) de,z ez (X@)Qz‘ = Xo(\\jpz) Tk | et B ), L]

ch LX‘U = ()(03)02‘-(’2@)92 = 2(2X‘U)*‘2 2 L,X'I’.?_J*z



30: = _2342 =) Xo(yoz)= 2X+(2ytz) =2xt2yt=z .J?-!Hr‘iium’—ep pgadin L L 9
o xeyea) #(Xey)oz | (7| ¥rapek
4=) YXEZ, Xxoe =eoX =X =) Xoe =X =) 2Xte =X =) X+e‘=,:€3.
Birim eleman fkfur 4‘unku e sobit dgil. O hfs)de ters elevan da Jolct‘uf
6— YXyEZ, Xo(gil‘z) = (Xq_g) ¥ (xo0z)
y¥z S22 Xo(y*z) = Xo(z?) = x?
(xay)=x*  (¥oy)¥k (xoz) =(X})H(x)=(x2)* =x4

(xoz) = x* Daplme Bz, yol.

| 5 @Blo1234 001234  b) (469)03=0
a)oousa Olooo oo ) ‘9)._’
,{ 1|t 23 40 {lo/1l2/314 oneslel-slzo @ (-z) .
2(2/3 4 01 2102413 Loy L ()“'
| JI3sotia slosil 42 [(ey)e(cez)=opz
. 414011 |213 404321

_ Loge0l=2 =4 @(Wg) =402
| 2240(40y) =402 =(4 @4)&\3 213
: =) 1@3 sl =y "3// |

|

g f: na-ém \wn—sm h:lR =18
(ftg)on =(foh)+(3oh)

f* [(fra) onJey= (ffa)(h{x))

= flho) gla)

§ (’COh)("’+(3°h)(") = (fon) Hgon) e = (Frg)oh = (‘foh-)+/9§h)

-a)(a )Ts 5 X@ -yo)( e | x~l=iy = xToX= e =) yr X'in {;efs eleMamd:r E

e FUUSEE S —

= Va €A jsin a'oaze=a0a" (ann ters eleman &~ chr)
= () ealze =2 ((37)0s")oa = €0s = (o- ’) lo(s7'0a) =0
T S e a2

b)¥ab EA fain,

sobeA = (aob)”lo (8ob) =&

=2 anbjio(a ob)] o) b'f’ zeob™!
= [(a06) 95 ] o(bot=1) = b™

=) [la,ob)"oajoe =p7! = (&ob)‘4'oa 2/p7!

I E——ERRR R

| = [(s 010)" oaJoa“ 2gtlgat! = (&ob) (o.o.:r'/ £ b loa~l |

= (aob) 'oe =bloa-! = (aob)"‘ = b g a““//
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e

trakﬂﬂ-' éxr Icfuaea ve bw b,ﬂmcde iaa)d\‘;_!,g;@m ve befnﬁnelra bx‘/’—lik-te(olarah) F

oir matemstic yap) (mmaw.a si&t&«) enfr e 1 Fahals L Rl | ';\
mﬁa%&m@s}k B e bajmttlen ve 0,4, - islowleri
vm’slm(f‘/ %, 6. ,---,o,A,...) setlnde gdsterilic. NNE
omek” 1) ﬁ tz.umesmde bir o} n§)@m tammlarvwar SRR : . '

(A,O) matema-hkﬁga,oas: bir iglenll rnatematnt yap)c'r., Ll 2

2) A QUM%U\& 0;@ l§’@Vlly: 'Lammlam or s :,, 28 oy ] _
(A 0/=) m@'l:awa-txk \‘-;aplu yef lﬁfWh matamahb, \«japnd;r. , }‘-‘, _
| A kume,smm P(ﬁ) ku\/vef kumesmda ‘ta/umlazwn U,ﬂ, bsztn‘b’all 'Eanm))dll‘_

|

(P(f\)/ U, ('\, ) Uq b%\n'hh ma'taha‘hk Jar)d)r

Téﬁlm ﬁan @ru g () g ‘ j‘
B Gkum: Ve by irede ‘ta/xmah bic O ;dem: venl.sm \9@0 3
VX@éG)q'n XQ\LjeG ("iél'.’l. ozelb:), als P Ta
a2- ,,V/x,g,zée icin (Xoy)oz = Xefypz) (siclesme zeliz)

| ‘ vare,a, (G/O) matemst ik yptsma d@f‘ﬁ'}f dm:r.(e bumesi 'O I\slmiﬁc ﬁ
\9ore ‘\9@0 3ruptur) | N
(G,o) ma‘t@v\&ht \9&’3151 ve,r»ldor{ﬁer, | _ ES ' L s | b j'.; 18

Gi- G Wmesi © c,slemmc. gore kapohdir, \fx,\ye@ x_‘_y_ﬁ | :
;2,2- o :@l?mmm bnr)e,s/m Oa‘zlh\g) vafdnr. % Xw,z 66,{ (XOé) Oz = Xg(qO%) JJ'

93,3— Y, bmm elemaq s B \fx(: G, Xo: Xoe = eoX SR T
Gy, 4= © ;,,lcmme. \)ofe ters elcmwz Gcfn]/Ul verdhr. VXé@/\ 3\96@ X_U‘_:j_g;)(
| d@ru ise (G,@) tatenstit da,uns‘ btf_i_ggi;t_){' (G limek o O\S'emme \aoré »,
bnrgruptur.) . L 1] b e O | _
YA AT U E TR SHEERE NS

( QT/O) 15)( ,\9tup’turh ‘ , | =



P——f 7 . T
[ qu&‘?+f oy 2 le 5 T, L T e

,2.- VXu,zeQ + Xoy =~§L =)

X, S & SN Ly ghic S 1 ‘ £
(xoy)oz = —-3:02 _"FL _3 L0 |
Yoo = SR => X°(voz-)= S Ao -]

3- Vxeq', dceqt, xoe=cox =x
P xeemym Aoy o emg
= e oX= 30x= %-‘-X ?3‘.6;,,'."3, bfﬁfmﬂ&leméﬂdlf.
7"4,—7’v‘xee*,,,agle, Xoy= yoX=e N abisls
B o )(-oj=e =) —’3—4—,’—3 o g*—'—— =x! 'tefs @Mzmd:r |
(Q 0) Jap\sl ble Abelgfubudur L ktin Loyl Lol B o |

7 ‘Tfamm (@,o} bir e oJSun 0 l\slemmm depi,.me dic“ut Varse (@,0)

e W)&{enahk YOpIsing ds’?f,smeh 3rup (f)&e) \91’\1’7»7 lLoMUf&‘lzfﬁ"Uf) denir.
] Omek// (Q /0) Hh’:‘ldfubudur % PR R ] | |
| v’x,géQ i XJ" : =Lj——=—\j@)( (d@n\;mz é2. )

Teorem 3 (G,o) bir Grop. olsua

R Gmn O iglemine. \9&@ ic tel ! bicim :.Jmam vardir.

| 2| | ¥ her bir e!emmmm o iplemine 98re b:ﬂl:ek ters cleman | Vardur

Teorem * Herhm\y 7 3ru,sta 3ru;a Iplemfnm sadele,stlfme oaa”\y vapar, Ba
{- (6,0) 9rop- olsun. 7 :
Xy 12 C,@ 494/) Xoz *\902 = X =Y (soldm Sédele,s'hfw)
2- X,g,z ee lc,m zoX= 20\9 =) X‘d (sggde,m j&&dele.st-fmdl ) 33
ispat 1), X,leéc sin Xz = yoz e |
=> (sz)o,z\ | = (yoz)oz~! 7

=) XO'(zoz”)=jO(zoz,")
- Xoe = yoe.

2l =y



- Teorem * (G,o) b\raruP oLsun

_ =3 | | =l T A ‘
#wffs i A i
- | '_, L - 1 ‘

1 "*’%a"oa)ox -ws' bb (b;/le,smé oz) RN NN
= eox| | =lar'ob| | (tersielosten 2. |

| | ]
| fioemf o ‘
— - 1 - - ! - - I —-—

BT I N I T

Toorem (@) sic| grup obsvn |||
S A B TR R i B I S
| { ‘ | | [ ! { [ ! 7‘ 7 . ‘ S g PO [ ‘”;
2 Va/hcez (eob)” Tt (| e B,

Tsmm (c;,a) |t (H A) nknjruf Ve f ﬁr—éH bir fOO“SJQI) oLsc.mr, MLedl
5 yx,_b,ee, ﬂxq,) f(x)Af(g)f N ?. REEY NN
ise 'f 32 (@0) 3rulbunda« (J:\,A) 3rubuaa blf °p‘ o hamomgrf d.min

b) f a\syrc& Imrz.b‘r ve br-tm ise 3rgp homomm’szmme qu nzma-ﬁ';)m afgafr‘ :

|

c) a= H lsc \9(»{: :wmorf:mme. /3"’4‘ b‘tamfimn denir.,,' Loy LT IPIES

(610) e (ﬂ,A) aresinda (cxr y‘up Azamwf.zmu Vémsa by 3ru,olara 4;

nzamor{ qfuflaf d@ur. )zomarf 3ru,olamlm burmde d@ru olaz\ b)r bnerme: ;

|

dgérmde. de- d{,rudur 7

Tamm- g&mlu Gf'Uf +Sensuz Gruf’) ‘ fixl | hl [T

(c; o) bir 3¢-up ol,sun e kume&n sonlu ise 3rubs .Sonlu 3ruf, aoosuz l.se
‘7,,,$0ﬁ.SU2 3rup Aemr il 8 | e Lk
Problemler: ab b bEdleh & 4 Lol ok |
A= PL“ §a} aOa s [se (A,O) 3aptsmm t%el @cubu ld%flnu &ostmn.x
2~ (6,_0) blr smlu,\grup ;.se 0 :,slemmm qnze@&1s,ade,‘ ,herb;r,,,.snrﬁda, , _@‘,m ]
herbir elemanmm b)r ve Ja)mz b.r kez buluaabuece\.ghn @osta-;n. , B
3-— (ca,o) d@»pmel; O)In&\yar\ b;(ﬁcup _dmet uwe.,
a) abee, Xo&ob-cob K P s

b) &p)(ob boc dmklan)g-rmn & aw_k; qazumlenm bu)un



Louchopls R inds Lo @S
4 AE SX XélRA lXK{}olsun V‘Xwé/’ugm Xod %‘1 Ise (A,Q)

yarvsmm (anr abel 5rubu old@unu gosterm ‘
5- (G;o) Ve (H,A) iki grup olsun. V(X,j) (u,v)e GXH 191/)
(X,y)p(u,v) = (Xou ,3Av) lse (GXH/ CJ) \yafunmds bxr 3rup

| oldug)nu :s,o&tlgjm. | |
6- (G,o) ve (H/A) ilei erp ve. f G—BH barjru{a homomorf)wc Oisun- ,

a) emn 0 ,lemme 3ore bicim | elmam \e, ve

~H’nia A Z g, N i \e; ise
f(ef) ey |
b) Vxe & |q|f'1 F(x !) [f(x)_] | o)dgjunu Ispca-l' edm.

7= KT, ae, f ,a Y , -F(x) e" Ay fnm (/e,+) 3rubundan (IR L
\9rubuns bir 3rup nzomorfwvn o!ds@u/w gos-term.
IE 8= G= _11_::_22_'_“;_ m nézd? tunmemm Q daluA q&fpma )\Slwme dofe !
| (mr 3&1,0 oldv v:,um,» ls)oa-l— edm
Gozdmler = ‘

|- A=§23 spa-as

 kspahibk var. (éba)éa =&O(é'oa')~ 555 R ;'__a% |
biclesme \/ef bircim elemaon s a”_ iy
=R ‘v‘xeA, EUéA =2 Xod \ya)( e

- -x=b ‘aOJ’B T ’/a | (C?’/o) 3mp£ur

Qdoa =a&0a | bir abel ﬁfUauduf‘.

o '? b e . Aksm\ 'farzec!elm?- \‘j&m C66 bpf\ya-téy sSIr808
Qt 15 :b, { | 2 3 ;
bi A_/ { ak\ ke z buh)nsun
df '*%;c,_cf—, ; doe =3 A doF‘ rrrrr
| 3

=3 doe dof

il (:L -F @rpf 1‘,’ séso)el 02)



,;6/%)@,:0@4 ce. = flejoes) = £ler). .
| = F(e:)Af(ct) F(e:) RN
=k selalrena f(eo] [ f(et)JA fle)
-)[ fle) A flen)] & fle)=ee
= ezAfen) 7R [ S B
: i '?(61) €
b) VXEG, f0e-)= [Fo) ™
NXEG, XoX~'zey = f£(Xexs) = f(en)

BT = $AF(x) = ez |
"{ﬂx)J"A [Fooason] = B:(x):) ’Acz
= ] "a g a fix =[f00] £

B VR ) =)
D fx =[]
2= £:R—RT £0=eX | (R)1), (&)
BE R ve (IRYe) bié gruptur. (Ddev) |
Ay EIR 5 f(xty) = £00).F(Y) clabo g T by
cxg) =Y =ehed = £(x): f(y)
3= Ny elR, f=F(y) = eX=e¥
' 2 Y=y =2 £ 1] die

1

2

4= YyelRY, axer , flx)=y
= eX=y X=lny €k , f Briedic.
7Tfa_mm‘ : gfi_ﬁf.l't-,é:ru_p)_. »

(6,0) bic gropve HEG , H#P olsun. Exer (Hy0) yopisi da bir
grup ise by gruba (®,0) grubuiun bir alt \9rubn» il
Orne't,/ (Z,%) , (§,%) grobuuwa bir a'% grubudur.
oaw,, f@/ 0'3 bir grup olsun 4, G nin 0 \\slwme gote bir, birim Clmant  olsuva.
Bune gdre (§ed,0) yepisin bir: abel grubu oldyiuny ispat edin.
(Sed,0) gevbuns « (&,0) ig?nbun»n basit slk grobw denfr.



Bt L e | bua b b k) loic ak bu sk 9%
Taum 3~ BiF grvbw asit it 9ry vndaa faf h i 9 varsa .{

‘ aH: gruba has(oz) al+ grup denit.

-'Feorem- Bir s&grupta é,-l:lUS)z(‘mflM) elwwan ve -l:ens elenar prpéak,

3;bld|r
Téorem- (@,0) bic ocup ve H lkimesi de G.“in bo§ olmgyan bir alt
kﬁm@sf dsun. (H,0) bir altgowffur‘ <=> 7
| (¥XyeH, Xoy'€H)
;'5F3¥//1)=>(\9er¢t ssrt) T (H,0) bir sl 3“’? => (H,0) \9a,=:s» b)f\gruptuf
= VxyeH, xqy LieH |
2) <= (yeter part): ¥ XyEH, )(0\5 ’éH olsun.,
"9) X=y slelm. Yoy!' = Xox™ =e eH (lbirin eleien &2.)
b) x=e olehm. eo\?“‘ 29 e | (dens eléman 8e.)
c) b\'r)e_‘.sm ézal)@‘, vasrdht.
la) ¥X oy EH, X,y 'eH (ters elib2)
= X/(y 'éH
= Yo (y)'eH = Xoy e (&apamse oz)
=>1(H,0) bic gryptur. (G.0) b alE 3ru,o«£-ur.
| Problunlef -
1= Her grubun en-s2 bic csin:\grubu var mane 7
2- (@,0) gevbuan | Wi ale geubu  (Hi,0) ve (Hy,0) olsva.
| ~(HINHz , 0) yapisian 'da bir @H\grub o)o)ggunu ispat edin
laL(Gjo) Hic e, (Ho) bic &)fgrup olsun. XHX ™! ‘onhoX txee ve H6H§
_ise (xHx~1) jslen Yapisiun da bic alt grup ol J»fnu ISﬂa&{ edin.,
Gomler ?
i~ K@disindm forkh en a2 bir | basit oM gouby Vardir.
2= sy HinH, # g (e bicin cleasiy ordabde) |
6) ¥Xy€ NiNH, = (Xoy €HIA(XyEH)
' = (Xoy™' € WA (Xoy ' €Ha ) (M1 bir alt gruptur.)
= Yoy 'e Hint, |(les.dan)



(HnHy ,0) bic akt gruptue. (Tearemden) g : i} J|
3- ¥ sk € XHX™' = (a= Xohyox~!, xe e hy €H)A(b = XohoX™) xe@_,hgéH)
= asob~'=]xomox™ ] o] XohzoX-! = e aE
2 [Xo%,ox":}jo,):(x-o'.o()(ahg) _] ik ]
= [Xo th?’Jo[x‘ohz"ox"_] - 1
=[Q(oh,)o(x"o)()o(hz"o'x”) | o :
= (Xoh,)o aigi(hatlax~ . | 1
= Xofniohy™Jox I | -
s0b™! = Xo(hjohy™)oX™!, Xee A hiohs' e H
=> aob™'€ X Hx ™' =3(XHxX)0) go)r-tmglruk’itur.. | 1

- HALKA - |
H bos olmayar bir kime o)@n.Ve bw kumede toplove  ve garpma J
dige adlardirlan “ci‘ﬁ) ve (¢) iglevles -tmnmia«sm.féef, " |
M) (M) bic sbel grubudur
Ha) H'kﬂmesi (-) i‘stem.iqe 3&e kafslrdnr
Hy) () isleminin (). ié’f’/“fﬂa,gore ﬁ%?l!ma,.pze;)l@' varair.
onermeleri dggry ise (H,1,%) yapis bic_hslkadir denie.

ame,k,/ (Z,4,+) tamsaylar halkasichr,

Taum:® (H,t) ¢) bie halka Olsun. H Limesinin (1) islenine gére bicim clemarins

halkanin_sifirs desir. Ve O veya e ‘»)ég&tef{lir.

Tsam: Halksrn () islenire gore bir X elemsainn ters elemsar =X semboly' .

nle 3oswt)tr.

' Teorem (R, 4,9) bic halks olsua.Helkanin sifin © olmek haere Y x€H gl ..

x.o-*o X=0 dnr
\dxéH/
ISpe&” 010=0 = X(OM) EX.0 (Pw 1k {arafe X ile ¢arpaval )
=3XotX0 = Xo ((‘)nm,‘f) Deering  daf. 02 )"
<Y-X0)t (¥a+X0) = (-x.0) +(X.0)

=[(-X.0)t X.0]* X0 =0 = 04X.0=0 = X.0=0




Bdevyy 0.X =0 olduguny géiskeniaizaps RS
 Teorem: (H+,*) bir halea olsun. |
- B, —(-x)=x
2 ¥xyeH, ~(xy)=(=X)ty)
3~ VhyeH, Xe(9)= 0y =(Xy)
 4m YRgeH, (0(y)s Xy o
isf)at// I- vYxeH, X)tX=0
= [0t =0
= ~X+X =0 A (X)t(-(-0) =0

= —(-x)= X
2= ¥Xy€H, (=X)t(x)= 0 A (=y)ty =2 -
= [0 x4l 9)ry] =0t0 |
= (—x)@f(—.g)]w Zi0 7
[0+ ()] + ) =0
2= xry) 2 iiida
3- Vx,yéH, Yyrly)=0!
| = X.,):y*(-y)J— X |1l
= Xy+ X(=y) =0
= =(Xy)=X(=y) =(-X)y
y- szgéH/ = (=Xy) = (-X)(-y) |
-xf(—a)J [( 0] = (00=9) . ol o
Cx(=y) = X y {6
Tamm: (H;%) ) bir halka o?sﬁh;
- (¢) 1§!ém‘.de 3’6}e,birim éleman varsa ,ha'ka\ya- birim elenasly halka denir
4= (). | ¥ v depieme (ombiatif) bzelligi versa ,holkays degisnac i
(uomsiae:f) haks denir. i
3-(s) i@\mme 3orc hea birim elwm hew de dz\.f).sw own\g, vars é

ha\kqja bicin el@n&mh d@ipmeh hélka cenif



4- (.) islemine gore b\r XEH nin tersi varse x7lile gosterilr.
Taioim:- (Hir,e) b halka olsun. e
1= Hallunm snfm O dmal bzere,
| (Sa,b €H , a‘;bo A b#0 A alb =O) Onesmes| dogru fsa'&'dA
s»{u{n sol. boleat, blye sifirn S@g bdleai denir.
2= Bic a elemsn sifinn hem sag hem de so) Léleni ise bv a elemsatna
snf:rm bic bblest denir.
3~ Dglsmeli ve birimli bic halisde srfinn bilelesi yelsa, halkaya —tamhk
3&\ denir,
H‘mn  tavhl bbles) olmas fqin. :
[Vxy€eH, Xy=o <= (x=0v y=0)]
Iﬂ’l”_ H,+,4) ve (T,0,0) W wlka oplsunlar.Ve f:H—T bic fonlksiyon
olsun. ' | ' |
A= MxyeH, fxi)= FOOBF(Y) ve f(x9)= £00OF()
Ozellibleri sa¢lsr &orsa & ge halka Nomomorfizmi  denir.
2- § bicebir ve bcten ise halka homomorf\zmme halka :zomorf.zfm denir.
3- H-—T ise hala izomorfizmise halis o{'omorfnzmt denir: |
Problemler 3
- Xyez, Xoy= X+y-1 X %y= X+J—X3 se ,(Z’ O,*.)\g&pl&ibm biir
halka olup o)mad@m: &ra'sﬁrm.
2- (A1) yopisi deglsmell bic grup olsun. VXyEA igin Xoy =X olduguna
gore, (A,F,0) yapis) bir holka_mdie ? ' 7
3- H=§X: X=a+b{Z , o€z oldugue sdre R*de +animh ) ve (*)
islemlerine giire (H,+ ) Yeprs! bic halks michc ?
= (W,) deFismeli bl hslks olewn. v'x,‘»,eﬂ fgin Xoy= Xyt X ise
(H,"/O) Yapisinia do degismeli halka o)d«{gunu ispat edin’
5-(69). (uv) € 22=ZXZ olmak izere (X,y)o(vv)=(Xtu, ytv) ve
(X,9) % (0v) = (xu-gv,wi ) ise (z%0,%) Yepismn  bir halka

oAUt opeder i,



:
}-
:
:

| 6-| H fA A= [C d] J a,b,c,d eIR} olohnma 3ore mstr:s)ef lzumesmde

 H2) UNYEZ, XKyEXty-xy €2 | Lepaliik So. vardh.

ol

l

tanmlsdn (1) ve (<) fslemlerine gore (H,t,°) JGPISMM b;r mm
oldubunu ispat edin . Metrisler holkasmn b tomhk lao'bes» olmad JWI »5;0&&)&31
- (Piyts2) ,(Ha,t)e) , (Ha, 4, <) Ug halta Olsun . Eger f  Hy —3H,

ve 9:H,—> Hz nhala hamomacfiami fseler gof H-—""H;; de hsles
(/zo) - 1
ho(mmar{\mn midir 7

7‘43213»41” :

4= (z,0) bir sbel grobudur n

Xyez Xoy=Xty-1
° Xyez , Xoy & H kspalihlk 32.Vard'f.'
* ¥Xy2 €2 ,(Xoy)oz 4(X+3—1)oz 7 |
“(X-U-l)fz—-l -X-t\yi'z—z
Xo(yoz) = Xtytz -2
=> (Xoy)oz = Xo(yoz) degﬁ\sl&é 82. lvardit.
*Vxez, XoeceoX =X | e=l €2  birm elman.
’VXGZ,XO&:30X=6=4‘. =—,)(r A
Xod'-'lr Ty xﬁ,’-j:’i’ .43\9:3-_-_)_{ =Ly | kelrs Sloman,

i VXUEZ, Yo\\:"—’dox

.Hg) V‘,X,Q,z‘ébz/ (X*g)*z =(X+J-X3)i€z
! = (Xty-Xy) Tz i—(xg-xj);z

|

X+y+z : XJ =T —\92 f)(dz
X% fyiztyz) |
x@+z-gz)— x(gré-;gz) ]
= Xty+z-Xy=Xz -\yz +Xyz
(X*g)*z = X*‘Q%z) (blr) 02. v&rdlr)

,X*(y*z)ﬁ

— 1 Ha) V)(y;szH, x%@oz) (XXg)D{XXZ)

(Xoy) Koz = (X’Kz)o (yXz)




6- He={h: Azjcd|,8/bc,dE€RS (H, t,°)
) (H4) bir avel grbudun |
) A (23) eefe ) areel 22 Y e
2) A+ = B+A Lol |
3) (Am)m Af(cfc) L
4) e=7 YAEH A se.EH etH = H+e—A
e=0=(\ol o)é H
s) -ﬁ=('.‘3¢ '.5)
) YAREH, A @=Fjﬁ) f,‘, (c:‘i:fc', ﬁ,‘,tﬁé,)ez}
My) YAR,ceH, (AB)Csﬂ(Bc) sade |
" H4) YABCceH, Alere)= ABtAC , (Ate)C=ACtEC
Y¥AcH, 3eeH, A.ese.A={
F- (Het) *) o (Rastse) (M3t ) Dg hslea ,
»f=H|-—>H;_ giHa —Hy bhalka {zomorflmi iseler
gof #Hi —Hy de haka tzoMorfnzM)Jnr !
spat 1, WXyEHy (90f) (X'rg [f(’ﬂ'j)] bileshe Jcauw

[‘fﬂ) +{(3)J }L, oz@“)&.‘(’@"
—gof bir halka

=3‘(f(X)) tg (f(ﬂ)) '\omowwff;ml e

=(90f)(x) +(g0f )
2y (\9°f (x. 9= S[f(x _9)] bileske £3n1m)
‘S[f(’l) f(lg -F ha!ka 120M . a)d isiA
=g (ft).glfw) g O 2 R 2
= (9of )(x) . (30f )y Lilesbe tarmi
3, gof, 141 e B kendir. gof bir halka 20 morfimmidir.
Tanim * (clélml ' | |

Bieimlf ve d@:;\ml. bie (F, +, .) ha)tasmda halkaain  sifurr haf's

F nin hes elemsnnin qsr,oma ml@vme @orz ters) Varsa ha)kaya clsim

d@/ﬂr




8una éb’rz (Fit, ) Japisiain  clsion oIabﬂmaﬁ igia % |
c,)' (F,+) Abel grubﬁ olmaldir..
Cc3) (F \ EOK, ‘) Abel 3rubudur.‘

Cg) ‘ lsleminin + islomi & 2erine Agpilma daelli5! vardm.

Ornel ;, | (@)%, +) yapsi bir cisimdir. Bv_clsme rasyonel sayilar clomi dedlr

' "(“Q/«r/.) iz " vl 2 | alell ’ P >

Tanm : (Veltdr Dasyr) i

(% ®) Yopist bic abel grubu, (F,1,.) yspisl bic cisle olsun.

@ :FXVYV

, Ovg Tslemt verilijor
(%) (s W)j i

Biuxv > v j} |
() = () 7
Eger
Vi) YAEFA YXEY aOXEV  (espalil) |
V2) YSEF A Vo, BEV, 3O(% BR) =(300)O(aOR) (soldsr dagiina)
Us) Y abeF A et €\, (a+b)Q°< -;-@';S@ok)@ (5@5() (’.ss'd& d3%ilna)
Vy) ¥3bEF A ¥XeV, (ab)0O% = aB@(bOX) =bO(a0%) (bl
Vg) V’&_éVA 1€F, {@et==x  (bjnm ;/W) |
oner meler | d>05ru' foe (V,8) yapisi (F,t)+) Sismi_ficbrinde | bir!
vektdc vzayidic denfra : |
[((V, ), (F, +)°),@) Yyaprsi bir veltor Uz.adbh"-]
Janm: (Cebir) ! |
((V,@);(F/ t) ), @) bir Ve ltdr uzay olsun. V kﬂrhesinde y
0: VXV —V
(o) =2 (W@V) sleni ssgpidaki Szellibleri ssflyorsa V L iimen]
(F/*/') cism | Uzerinde bir cebirdir deair. | Al

Ce) YaEFAVYVEV, (aGu)Bv=a0(bRv)

{03
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' AR _,,24(.,'2.@943,_,_ {05
; Dosél -Sagllar | B =

Teorem Bir lujmele/‘ allesinde 'Laawzlanaa e§|’b 3:.)9'0 ” O/ma bé\ugwtaso bir

cimu.b, ba\gmhs;dor.

lspa-e// A Limeler allesi verilsin. B & da lir ézsgnnt: y e,s;-é-juc,lu olma

b&\gmtm

A,Bé\ﬁ« (A,s)ep =A kumes: B lkymesi :le, esit 3uqludur
1— VAE A T, Ao,m A |

X Talx) =X | = (A,me;s (yorsima )
2- ABeR , (AB)ER => Af, f AM& B = (BAIER (Smetrittir)
3— ABC €A f(n,ts)ep A(B,c)cp] => ' ‘
 ofanfa g A(ag 9 ot )]
l

->(30F WC) =) (A;c)é[s (3eq|§mé 8221155)

Problemler * |

1-; A‘Ea,bg 8=§x,3,az clsun. B kimesinia A kimesine esit giig N
olan -tﬁm &ltrk&v\elyini @iun.
2- A bqs olmayan bnr kime olsw.A u!e AX§a§ Lumesinin e,sﬂ:\gu -
olc\:{jurw ;sPaf edin. ,
3= ARC,D Limeler dsua. ANC = B ve BND =@ olmak fzere

AE%B ve‘ c\f\o e (Auc)W (BUD) oldusunu fsps'é‘e&in,._

4= ABC,D Wmeler olsun. A NG A cmo ise (Axa)w(csxo)
o‘e\u&unu \Spaf edin . |

| C;-ozumler'

= ?X/yﬁ 5912315"/2;

A e ortef\ .

| (—> £00)=(X,8) +

) vk,,xz‘eA, fx)=£0Q)=> Xi=X2

' VX, X2 €A, FOn)=F(x) 2 (x,8) =(Ye,a) = Y =Xz dir.
S 0, Al el

2.—




-281) MyeA X => [x,,a)éAx 3A flx)=y + XEA f, 'Ol"l:ezuilf
3= (anc) =@ A 60D = ¢, (Ame A c\b) —vﬂaucm(suw]

(AVB A ¢ VD) —>[3f A -—-ars) "(53 c ——so):(

F: AUC f:m &UD (== F 1o 1 —2 3(x)

X — F(x) ’g f(x), Xe‘A‘»Ts'e.-
i g(x)/ Xé C ise |
£11R — IR 4
x——»f(x)=§'zx*, x> | Ezk L XE (-1, =)
p GAPRIE "3 (A A BT xé(--o,—f]’
4= (AVB A cund) -—[a FaF AMMB)/\ (39 *C o> rw o)]
(Axc) U (6xD) 1 X—> 5x)
F i AXC —— BXD
(X9) —> F("':o)
{) v (Xi.y1) (Xuyz)éAXC F(x“m) F'(X?./yz)
= (£00., 3(90) = (), 9(x)
= [f(xo Flve) A 3y 3(32)] (swah iili esitligi w,mmdm)
=) (x.-xz /\\94 m) £ 12 dir.
> (X,g1) = (Xz;\tjz) il illesin e#&ﬁj:‘ndm.
= F {: din "
1) (F orteadir ?)
Tanim ¢ (soaln kime ,sonsvz Liime)
En a2 bir o2 alk Limesine esit gigli olan uﬁer sorsv2 kime denir:
 Sonsuz olmayan kﬁme\ye de. sonhy Liime  denir.
£1 p—b 'r',:& ALeA | A donsuz kimedir
fradhba |
Brnak// ‘Sir AG clogry Parqa.sgnm beliriigi(bu dggru  pargast  Uzerindele

Do'ctalarm) kumesi sonsuz Limedir.



R =

0F
i;pat// ceAe A Dgéms =

F As———-er | |
X —— fl=y , xv// 1 N S

Y e
v XiXo € AB , Xy F X2 => £()) #f(Xz) &
. R
=5 ¥, 1Y, {21 dir- ve ortendir.
9: AD— AZ Al A :
e sk Z /1
Y—_—.’S(Y)“z/ 7E’// b A zlcd— 6

gof*® At — &b |
X — (gof)w)= 2 cb < A
AB Sonsuz  klmedin Bl
P ferram: Bos Lime sonly Llmedic
I ispat, Boo Lhmenin highir 2ol lkimesi yoktur, sonludur,
Teorem: (af=A lkimesi senludur. | |
| ispat, A'nn bos Limeden forkli bir & okt Limesi yokbor A bir b2alk
kimesine  esit 3{5;16 olamaz .A soaluduyr. ' | 7
Teorem: A ve B ibi kime ve AEB olsun. A sonsuz kime jse B’de \sonsuzdur
lspat ), A sonsuz kime => 3f :A‘g‘%\) A <A = 1A el <A
AcB B de Somasvadur,.

1g:8+2 B <B 3(x)=§F(x), ’xeA‘ e Ll Ly
' B , X/ Xe B\A ;SC ' R ' i
£(n)=9(A) ve g(n) € 9(8)

£(n)=g(a)# 4 | |

9(® =9 (RU(C\A)  g(A)Ug(e\A) = £(A) U B\A

Xe B\NA ;) 4(0=X  TO\A  g(0\A)= 7

Tciac=—>c
X2 IciM=x = Te(d) =€
g(8) = £)U(6\A) < g(a) u(@\ﬁ), g (<8

{1
Sonvg olafek , g+ B Wg(&) = 6 halde B sonsvzalur.



| Teorem A ve B ki kume. ve Aszs olsun & sonly ,se.‘-A’da swiudun _

' L__ S8 VAR GRS T

'SPaf// Ase olsva, | 1 |
A Sonsp ,7—> 6 Ae \SQOSUzduF -(P -;-)E] = q’:$ PI)'
on 2

[

BV i B °F ; F
? ‘ P;"-”_q (5 sonlu (se A da Son/udur)

Sonug * Ave & ik LOme ve ASE olsun.
- A sonly isa R‘de sonludur. (Dejru olmayabilir)

2- P sonsuz ise A’da sonspzdur. (begrb | o)ma\gabiln’h) :
Teore}ﬁiEn a2 birl sonlu olan ki lbmenin Lesisimi Ae‘ Sonlpdur.
ispat// Ave & ik kime ve A Sonh o)vsun. ANR de  sonludur,
ANB SA ve A o oldugendan ANG e sonludur.
Teorem A ve B ik kbme ve A sonluise A\G de sonldur:
7‘]3pat// A\R & -An‘G' €A ve A sonlu oldvaung 3<'>'r<2 y

ANR! de, yai A\R & Sonfudur

Teorem * A bir Lhme ve 3EA ise ;A Sonsvz kime lse  A\jal da sqnsuzdun:

(Sonsuz bir Limeden sonly sayda elenann stimasiyla ekl edilea |
kimeye de sonsuzdur denir)
Dogal Sayilsr Kiimesi
A Limeler ailesinde esit guglh olma bajxdhsma gore elde edilen
denklile 5lmflarm| distnelim. XE W nn deaklik s o |
X<y y gmxf § daklle sifi; F=0=y° 3m¢3 ¢ 0
09 timesi sonludur (C,‘unlu tek eleman Ol kumeler esit @uql )
Bt =fytgufel] |
20,13 kimesi sonludufr.
E N REEEMEIEIY
ZO',T-,ZK kimesi sonlydur .
= G725 = 3={ gt yn 101,2]]

(Devam , § 3 Qg',te )



Tamsa\gtlar d | S 02
| a,b e olrn.sb Urere x+o —b dmldemmm | c’o&al saja/& : kuMeJlnde
ol __her zaman H2lmb olmaﬁb,hr. 2<b ise M/ dz ,,qo'ZUfﬂu verdim,
Tonim © (a,b),(c,el) € NXN olsua. Eger ard=bic Ise bu jbililec e

denttirler derlr ve (o)) N (c,d) Jjaz:hr G
| (a/b)f\!(c,d) => a4d =bic
: 5r’neh//l),(3,z>, (413)‘ killeri deak miclic 3

3+3-‘3 2+4' = e=6 (3,2)MN(4,3)
2 (3,2),l43) L
315 =8 24456 & 6 (3,a)p<f(4,s)
. Teorem* (a,b) (c,d) € IWXIN oleun INXIN cle &bt
(a,b)’V(c,d) c-) @+a b+c
b&:gmh.st bir AMUJL b%ﬁﬂ‘tl&dar
ispat /| l—i V(&,b)CIMXIM igin
| atb=bta = (a,b)N,(é\/,b); Yansima 5’2.4\/‘3&//
45 V(g,b), (cid) €Y M igin |
(a,b)f\/(c,d) = atd =btc =bic = Saley = c+b d-f&
| | _>(C/d)’\)(azb) Sime L | oz‘ var. - '
= ¥ (op)(ea)lef) €N X /c;m | | : L i
[(a,b)m(c,d)A(c,a)m(e,f)] =[atd=btc Acrf=d+e] éaf-nh i
= (a1d)H(c +f) =(brc) t(d1e) -Lersf {afa{a -boplavdéb,
= (atf) t(ctd) = (b+e)+(c-rd) ) ,,slmmm dgm,ve il 8. | |
=’>(3‘if”)=(b+é)‘ () il IV He. sadel. oz B i eI
= (&/b)\”(é,f) R \9&9“3% 02 . \/J//

fm beismtz I X /ﬁ)de_ denblik bc{'nﬂs&d:r |
~ 7 clef\ldzk bgm-tlsma 50!‘6 (a/6) elemasaimn olcnkht Slmfml (U/L‘) ile

- goﬁerehm

(a;b) §(x,J) (m)ewxw A (X@)N(s,b)s:



”bmet//@ (5/0) = E(X,y) Xy €M A (x,g)N(o,o)f
(Xzy)f\!(o,o) = X+0 '-3+O ENCEMEE
(6,0) = f(o,o),(l,r),[z,Z),--- ,(a/a),-*-—?"
@(1,0) f(xw) X,y EWXW A(x,y)rv(c,o)
(Xy) V(1,0) =2 xto = ytll = M=yt !
(770) = S04/ (2,0, (342, 2 - (Bt198) , - .7
® (Z4) =3 (xw)® Xy EMXM A (X;g)N(Z/q)j
: (x,&))r\')(z,c,)=> Xt4=yt2 => x+'2 =y
— ('.5.',':,)=§(e,2), '('/3)'/‘(2/‘1)/-3-7-' W8,842); - - °-§ w*

WY f—r

Y —— |

|

|

B U e Ty T Sy o

M : (5 b)ENKINCOmak Uzere INXIN dé taamlanan “u” denlklil bgfcntzsma
gbre elde edilen (a/b) dmbht snflsrindss  herbirine bir {amsa\j) denir:
B Sgyllsrin - kimesine de *’ie‘msegﬂar tﬁlf_tgé'g doic ve Z lle gdsterilir:

5mek// ('0';?))/ (32), (6;1), (&38), (i) cle‘/ﬂz‘lfl!r. sioflarinin herbi_ri bir |

Y ISV (v Ny Y Np—"| —

tamsayl goskermektedir,
Esitlik * \ |
B () € Z olmsk lhre (35 = (£3) < (o) (ey).
| < atd=bte
5rnakl/ (172) , (374) +eomsayler) esitmidirler ?
{+4=2+3 =2 ([2) = (374)
Toam * (Toplams lslen) -
— LY 02> Nt B 4
[EB) EA)] —— (&F)+ () = (ot /brd)
Tonm? (Gorpms Islemt)
|- el i I |
[(5m),Ea)] — (50) (53) = (3¢Fbd, adtbe)
| Teorem:  (Z,%;°) metematik yspiss birimli” ve de@émh bir Nalkadir.

lape{// 1)@2 +) Ysp1sy bic abel gvbodur.

| 1 | |



P |
f HE

LY (s;b)éz igin (53)"’[)(/3) C. (X/J)"'(Q/b) (a'b) / 3(@) ez |
(58) 1 (X/:}) (570) = (3+& /b1y) ’(alb) * "\5" Lanim)
= (at, bty MV (3i8) &bl Aaiim)
= (atx)tb =(b+3)+¢:3 o deatlie tanear |
= X=y g bir, sad B2
ne =()?7>?) &z ‘birfm eleman verdir
@ Te"zr.s elemas
Hablez, 3 (GV) €2 , @,b)—f{u,v) =(5v) +(3,6) = (XX)
(a,b)f(u,v) = (X)) => (31U, b1v) = (XX)
= (ot brV) v (xx)
=> (3+W+X ={o+w)rX
= (v+8)= (vtb)
= (bN)NV(p)3)
= (5= (b3)
= (557) = = (35 =(E]5)
2) Garpme l,s'le/m * birlm elunan
V(ap)€ 2, (5)- (X19) = (%19). (a,b) = (570) dlacak peklde (V5) €2
Go) # (%,x)  olsun. = (a,6) 29 (¥,x) = atx # b (S Ah | || figjo
=(akb V b<a) ' ’
{- bea olsun. = (a5).(X9)=(3,6)
» =) (aXtby,aytdX) = (3,6)

=> (g x%by ¥ aﬁfbx)ﬁf(a, b)
= (aX+by) +b =(ayt bX)ta
=) aX-bX = ay—-by + a-b
= (a-b)X =(a-b)(9+1)
= X= gyt |
= e=(¥y) : ww

- a¢p = e-{\yﬂ,@ dir. |



e T/ T S E , .
bt (&’b)[(cld) * (67)] * (alb) (c,d) +(a*b) (en") o hin + de. sol. dag .
= [(Q,b)f(c,d):( (e/f) = (53) (ef)+ (E’Q)+(e,€) . nm + {2 5@, dsp. 5z,
'reorem V(a,b), (c,A), (X9) €=z
, {- iy *[Ylﬂ) = (Czd)+(’(w) <__) (a,b) (C’d) Z de + igh sad.gz.
= X7y lgln (5%).(%y) = (c.,a) (¥39) <= (578) = (53)
= (Gp) =(Za) = @_)(x@)- (c,a)(x,g) | |
ispat i// (a,b)+(x,3) (c.,d)-f(x,g) | | G
| ‘ i (&*’X/ bty) —,(m;@‘ epithl tonm) |
& (3 +¥ /b'@ v @}'x, d’{y) et koo
=) (a-rx)*(d{y) .=,(bt9)+(c+x) denlelit  taamn,
(2 (a1t (x@r = (b te)+fry) + Bl biel. dej &2 .
(= ik pre | |0 sl | Sedelpat. Ba- |

c\a(‘.l\

B <=;>(;;,b)fu—(c,d) et tearma,
S(3/b) = (c,d) el deam -
2, Xty = i<x>yV ii-gox
‘1"- X>y osun.
: {:3 3 &,-e/U S X 33 e _F/A)da e,s:‘{sizl."é, A1l
> (T3) =(T7E,3) @
<=>(35). (¥g) = (7a).(735)
=2 (a,b) (5+k,3) (£:d).( 3+l:/3)
<—>Ea(3+g)+b&,,a5+b@+k)] [c(&i-k)i-ol& /cyY +d(3+l¢)]
<=>[a(3+k) thy, &J+b(3+k)J J [c(ytk)%d‘y/ = +a(5+4¢)] esithl tajmi. ]
=[agrok +b&j"'[ﬁ9+ dytak] =[ay+byror] +lcyicttdy] |
<=>(,a+‘d)k—’(b+c,)k pomes |
(=) atd Fhtc
<= (3/0) V(c,d)
(e @R)E(El) | L TP T | |




43

P et =

‘feorem 2 (2t ) halkasi bic ﬁsth bo[je.sfc!fr.
‘tqoat‘// V(Xg)é zZ, (Xzy) (a,a) (Xa+da, Xa-Ua) —(a/aj

=) (X.9) (3,8) = (5,5) (Y 0= 0)
V(X/ﬂ)/(U/V)éZ/ (X/y) (U/V) (‘9/3) "’[(X/j) (S/S)JV[(U.;‘V)V (5/5)]

N aa

Zabu) edelim i, ()(3) 7 (,ss,a) o!sw), (édev) i

Probw les

(a,b)+(b,a)- | (5,5-1)+(5,5=2) =7 thespaelerini cle§ew olms s1.
(5 | | , | o)

J@'ﬂe ne daulmah

iginl 2 |
‘a,b,br-éN/(&m,x) (97‘//’)/ (s/b)*(l'/f'> é—b

(50 (57)= 77

Ltf'éarw-(a/b)éz olsun

e (5/b) = ()m X)S a=b+bk
u 2- (a,b) -'(‘X,)()<—> a=b

13- (s,b) = (X, X3k) &= beatk J

= (FFCx ) <=> (3.b) 0V (X+t/X)
=> 34X b+ (X4e) [ dehelit taam)

tamsayilada ¢) il Sad. 52

VXéU ve b,r (Léu lqm
Ohermelerinder sadece birls) 'dgwdgr.

ispaty 1= (30 (Esitiin =) derklit 4oqimm )|

== &‘=b+k, |
2~ (87b) =(XX) = (8,6)0M (X,X)
= S X FhEX |
7 = 5ep |
(a,b) (x,xw) =) (a,b)N(x,xw)
= 'a+(>(+e) =b+ X
= ath = b

® s €N vilyor. = ab, a=b,a b ancal birlsi d@wd'ul‘.

adb = ALEN, s=brl e | 5 R
a=b = JLeN ac=b |
a<b = 5keN b=tk das sadece ﬁbf’rﬁsi dagrudur,

1;'9 l a.l‘ gtuduf‘



1

5onuqlafj’ i e alsun. ¢

ayb ise (a,b) (bﬂ b) (k/O) (a—bm)
§ ">(9/b) (a=b b,o)

a=b l.se (a;b) (0,0) (5/«9) 1

3 - &(;b :se (a,b)—m:a) ﬂed -tenlc(,.‘l,r

Teorem : 2*= g(a,b) ‘Gh) ez A a),bg olsun (z +, )Ma'bematnb. Japl.sl ;

(N,t)*) matemastik yaplsna 3aom0fftur
ispat, fiz¥—sIN | (Gpez¥= (a,b)éz A 33b/
; (cas;r,)=(a,.b,o; “(c0) , LEN
| (/o) — f(m) = k dlsun
? B f(x) t
L) V(a/a) (b,o)ez*‘ icin |
(a,o) F ( bo) =¥ ( 3,0)75( b,0)
= |a%0 #o+b => a#b _|
= £&5) # £(6,0) = + f:1 dir
IL) YyelN iih Ixe z¥, f(X)—y , X= (jfo)éz”‘{f ortendir.
m) Vv (50). (5o) € 2¥, ff(sxo)*"(bmﬂ = fl(sm)] *FUW)J
F}:(a,o)-fb/o)] £(5F5;070) 2z de (#) ish tanmi
bt E £ EFRI0) ] |
= dtb {oAkSJoq ta11n11.
= fl(zm)]+ £L(a9)]
) fl&n). (b,O)] tlebrao, a0ou)]
=flleba)] 3 abl | [l

=flsm)].£ [(50)]

T b da b L

z*nv N

(76) = X. (5B = (3-by0) = a=b
Aomsay oo yISéd( a>b

()= (F) =1 Ge)=o




{5
Tonim aXa,b) €Z olsun. ajb lse (&/b) 'tmadlama pozrhf fw%,

t;t,

d@nr ve (58) = (5-b0) o= -b
b) a=b ise (8)b) LamsayIsing sifr denic ve  (8p)=0
c) bya ise (s;b) ‘thSéylSma ne gortif tomsay! clenir. (57b) = (0/ -—a)—-(b-a
@ekl;ndea\rﬁuns 3ore pozitif {:w..;éjna:m lzume&m Z"} n%ahf -LaM.——
sayllann kumesin 27 ile \9asfarmz |
IN = z*ufoj’( z=NVUzT =ztupuzT
(Vo) =X , (6B)=-y
; z=§ 1 lodij=a,44) o,f,z,-_;_f |
I‘l’_‘-‘-'-"—— (Gikarma islem) *
’ Xy€ER olsun. )‘“‘(J) tomsayisina X ve y 'ta/vxs&ddafmm fark
(X ten y nin farkr) denir ve X-y ile gés-l:ex;h'r. X J»f-Xf(-—\g)
Far'u bulmak iqfn Yapllaa {.s‘me‘ clkarma islemi denir. |
Il Fotrent 2 Yxiyz €z gl 1 || Rl
a- Xrd=ixrf-i)y | |
b z{Xy) =ex)=(ay) g e (0] o digg 5]
’( -Y)z -(X%—(y?-) b s
| iSPat//a) X=(3k) , y=(54) = ~y=(djc) = X+(-y)=(5/6)+ H7c)

= =(a+d/ b+
xt(=1)y = (80) + (0,1).(d) ki1

= (&) )+ (ot {d,0.dt.e) (a,b)ﬁa,c) - (aw, b+c)
= Xt(y) = X+ (-1 , SER DN
b) z(X-y)= z[x+(vj ZXfZ[—_y) —zX+z/-n)3 = zx+(—:)(2y) -(zx)—-@,)
Problemler -
1= (3)*(r2)=(-5)
2o (=X)(dy) =¥y

3- ¥Xe2, Xi==X = X=0
4= x%=(-x)?

5—  X-(=x) = 2X  Bnermelerinia do\'}ru'@u/;u ispat edinfz .



A= (—4)4'('2) =(073.)¢(o_,§;) (oro 9 3+z.) (o,s))-m.s

2 (0)(y) = EX Ry (1)(-,)09) =y

YL e Y B PR I Y

(4)(-,)=(o,:)(o,:)«(o,o“ 7,0, '+1<>) = (i) - f//

3= X==X = Y= (-1)X =¥=(GI)X => (55b) =(6;1)(8/b) x=2(3%)
| = (3E) =(3a7 1,067 -3) = (5%) = (55)

= (3p)V(bs) 2. Sta =bith =05 =2b =)g=b

= X=(53) =(578) F0 = x =0
Tanm? ab€2 ,3 "'(mm) ) b"(u,v) olsun..
() a<b <= m+y Ln+y veys b>a |
5=k veys  8<b " Gnemest lsace &b ! yazllir
2°) a&b <> mtv < nto
Teorem* a,b €2 olsun. a<b O}M“m i in 3yek Ve \yeter sart 8+X b
Olacak sekilde bir poaitif X tomsayisinin bolvamasidir.
StX=b =5 acb
lspat,,  &=(Mm) , b=(GV) olsun.
a<b=> mtv<ntw <= kel \ o], (mtVire Snto
S (Mrl)tv =ty <= [(e,n) M yy) e (mtk ,n) = (0,V)
= (Fn)* (o) =(0) & atx = xezt
Teorem?* a,lfs,C,A,Y €2 olsun.
o= alb < ate < bte
b- (a<b A cKd) = satc<ptd
e~ X20 fgin aX<bX <= ady

| d- X<O igin 8 X<bX <= &b

ispat, a=(n), & =WN), = (75) ., &= (£W). X=(9,2) olsun
) ok SPLATE) < (6f) <=} miu<ien |

| = (MAV) T (r4s) < (nto)T(rs)

(=) (m-fr).+(,)l'fs)((nfs)‘f(ufr)'



|| & atcebre

1’51‘ = (mtr, nts) £ (vFevts) @(wmat (F75) < (). +(53)

1%

=

. ‘ i et ¢ | M 2 : B
ﬂ ¢r60®n‘.' = {Mssaﬂy kbme\slﬂde ‘éé/)lh'ﬂaﬂaﬂ \< 6%!’\“51 b?r

- sislave bspntisidir.

j % kﬂmﬁsl‘ bU bgm.t‘da \93r3 +am Slf&’ldjr

j 7Proble/Yl12r >

- xez ve \9&2* ise X-y <X-U oidu.gunb ispat edin.

.2-‘ st &N olsun. -1 <(5/f)<, 1se 5-"‘3 OH%U(\U »s,oa—t edin.
3- O lle | arasinda higbir temsagpain bulw\maa J/m (ispat edin.

qg”m// 2——1<(S,4:)<1 =s[ I<ER) A (5E)>1]

—')[.(0/’)<<51t) A (S-r_t.) ((‘Ioﬂ
= (opt <118) A (s+o t+1)

=> [t(sﬁ/\ si<lel]

= 441 L st A Sttt

= (£4£s A s+)

=) s‘:-t

3= Aksini Labul edelin.Yari © fle 1 arasinda: bir tamsay varse

= 0< (5¥)<I A’ (SE)ez
=2 0<(SH) A (55)<I
= (0,0< (%) A (53)< (10)
= 0+t {ots A sto{t+{
1+ s Al lsgdtt]
= 4SS kA SH S 4
= £<sA s€t celiskidin
=2 kabilmiz  yealistie
Tomm : (Mutlsl Ogger) * ;
X X220 se
Xe2 plsvn. |x)= E—X,X('O ise
sqyistng  X'in mutlak defer! denfr.

seklinde  tarimlpaay IX}.dajc:I



| ‘Teoremt(,, Defe '{:f.fﬁz—ah’k)er'w-‘ V Xy €2 igin
PRENECEE ‘xl J-x) ol N

b Ix|Ei= )y = |

- XS IXlA —x glxl A =X € x < x

d- X<y = X<y V -xK y |

e M2y S x0y v X3y
L F= xy) = leyl |

g- Ixl=ly) < Ix+y)

h= Ixt9) S Ixl+lgl  (Hegen esitsizlizi)

L= |x=lyl € | x~yl " |

= Ix=3)< Ixi+lyl |
I’spaf// Aa) )= g Xs X3 0 ) x) g(xﬁ()/ _E;X/XSO

Xl x<o X)/—V<0 1, X2o |-
=> le-l ><J .
b) |x|= g"x ;‘j; /x)?='IX’)-.lxl="

213000 =) [|x]%=)y X% x? AN EEmn,
, : il f/x) = x?% = x|

2° x<p =) Ix|teEfex) 2 x0T ] ]

£ Ixyl=)x|ly)

X%0 = \X)=X ve x< 0= [xj=—K

X0 ,3>o = xyl=Xy=(x).0y)

X201 4<0 =) Ixyl=={ty)= X(~g) = Ix). 1y
,‘x<0,3>o = xy] =~(xy)=(-x)y = Ix).]y]

. X<o, y40 = | Piyl= Xy l= (=x)-y) = |x].ly] = VX/362/1Y3)=)X)alyl//'

9) Ix|-1y} < | xty|
(x20,y%0) => 1x)=ly) = x=y < xty < Jxtyl
(>(>/o,3<o)=> Ix)=lyl= xty< Ixryl

(%<0, 4% 0) = |x|= \5) "X‘S”(X%y) <y Ix)=ly} < )xty)

: (X<0,3<©> =X|=]y) = =X1y < |X1y) _ (Pevam s: 212 éle)‘

<..1_—-—‘ 2k

|
=
i
13
15
| 4

T [ ) TN (W) e e



(i Teorem? abez ve b #0 olsun.a sayisi b sadzsma kalanli @larab. bo[ i iBbidie.
| { : 9

Bu bolme ipleminde  bolim ve kolsn tek-t.r
ispak, a=bq+r A 0Lr< b |
1° Varlgin Ispats .
a) a=z0 ise 0=b.,0+O geir=0
b) 5#0 ise | ga bX * XéZ} =A olsun.
i- b<O ise bS-1 = blal £ —lal  he ikl 4ot /B/ ile qafpafée
= blal & =lsl £a )
= bla| £ a
= a-bls) )0 A é?b)a) EA
tt- p>oise byl = bflal) Ha)
= b (-]al) S‘,lal{a
= BEaEa ]|
= a-p(-18)) 30 4 3-b(-js)) EA
: Sonvg @ A nin nejaﬁ'f olmayanf elemanlars ds vgrdrif;
' => r=a=bg olan poadif seylarin kimesoin bir ensll r
elenan vardirs (12 a=barr A r 30l din ) |
Agrica r?<Ibl =) _ALsini kabul edelinm. 3&01 r> lo] olsun.

= r=b)p0 - |p)= E r-b, b>o0 =§a-b1—b, b>o
| rtb, b<o a-bqth, bLoO

P Z s-5(a11) ; b> o
a-bf@-1), b<o

Ly il F =) ga-b(qn)&r | by d | , |
a-b(4-1) €r , b<0 | gelskidin Mani kabuldmiz Jmhg.
€ 7o) yaahg. =3 ~<[b] dir. = &rbc’ tr A r <o) verdir.
.« Tekhjm bspatt
Alsini farzedelim Yo (a =b 9,41y /\ 0<r<lb]>
(a=batr, 4 oS < ]b] )
=) bt b quir,



-1 =) Blhde)sira —y =2 5B fn-r, |

RS TeTT T iget mz/,-rz p———

Y4

EETE lb)/lr,-rz) A lr.~rz)<(bl
‘-"5 lrl*r ] 'O

= Gk rz =0 | => r-,f—'r2

o —’b(‘h 92)‘0 _b#0 dir (h,fo—tezdwl)

I ’ pLE Y "> ‘h ‘\z A r’, | onermeu do\gwdur

; Bic lLéJaah bolrne |alwmde bolum ve lzalm 'é.ek-br. P B 3l

U Ter‘orem." a,b,me gl Oksun. a nin bge ksl um.uﬂde [kala,q))) ‘é«‘o’lﬂm 9 ve
1
|

kalan I ise ma nin ,mb&e b&lummd& bilim, q ve kalgyn mr din
ISPa-!:// as bq+r A ogr < o] = rna ‘(mb)q+mr A mO\<mr <mlb}
‘f = a3 | B | _,‘-’ ma "(nb)‘) +mr A o<mr £ fmb'

Teorem: a,b,m éz+ oLsun 0 nm mb 3.3 lumunde both q ve ka lan
|

l mr ise a’nin blye Bl ﬁde b&lum 4 ve kslaa r dir. (B:r ancekz teoremm
| Aersidle.) | S i |

ispat, ma- (mb)Q"mr A 0§ mr<)mbl
' ‘f’ma- m(bqﬂ') A moSvnr<MIbl

= A= bonr /\ O<r<lb)
Teorem: a,b,m €2 yo! M ¥0 olsin, 1 N
| : (a=mq+r /6 r‘<’lm}) A (b'*mq tr ! a O<r <Iml) olmak 7:3'2,@@
| m/ab<-5r‘ Sl | | | [
ispst, m/a~be=> Jt€z, &-b=mt | (631iine bilme taajonnden)
' L Y | gl

’<=”A 5= mq'tr/+mt (b&en'ne dleperi '\yazne/at)

=) aﬁm( 4 ‘t)”"’"A o(f]<)m : (pafanteze alarak)

<_> (5.. m (4 1-};)’*( A 0<r <Iml)/\(&-mq+f/\ O(f'()m})




7 -f’r;oblemler : ‘ L= ‘ ' - 24

[ Arahslk il 4!f-l: .S&y»daa birfnin dor'!: :le boluneb.lecgm: \9os-l:efm.
; - a ) n.oon 53\7'"‘“ garpminia 2 ile &4 __b,lg(_@;m | 1er 1. ]
T m) f‘ ! “ | kplert farkinia 2 eksigiajn 6 ile b'él&n.ebfle,cg?fni, )|

"3'—‘ ik} basamatel bir Sayl ve buaua basavsllannin ters Ydzimasiyla elde
\ ‘ed;‘lé/\ sajnm"l:oplwmm H ile bé)ﬂmb?la@‘fnn' 36’3&@%.
4~ Al basamatl bir _ssdm'm birler ve binles , oaler ve onbinler, \94'/'21(/ ve
&uzbmlef b&samauafmdak‘ rakamlar "”Jm ise bw 5@Mm ?/H ve i:s fle
bo)unebﬂcca:g)m stcrm
5 e/b/c,é_z olsun. 3/a+1 A 3/b+l‘/\ 3/C+l ise
a) 3/a+b+c | b) '3/a’+b"+c?- c) 3/s%-ut  snermelerinin dojry oldyguay
| lspsrt edin. | | | [ | -
6= @ doBel sayisi ‘el ise bu dofis! sayinin kare.sf/)m 8“” peUmda yazlle =
| b\)caﬁlm Ooj‘tefm | |
7= T23%4 saursmm 23 e bdurﬂi'mden elde edilen béi’ijrn've ‘té‘i&a’ nedir 7
8~ 2 tamSsysvin b ‘ts/hsa&:sma boliimin ce béli';m 3 vé kalan T el
atkb, a-kb k€2 -&amsadnlarmm bye boldminde Lolim ve kalani bu)muz ?
9—ave b bnsajllarmm bir d -kamsa\s,asma bolmbinde eJde. c’.dilen kalon Iar,
- ver! ise sb-rr! ism&ad:smm d ye bBlindyginl 305£er:n :
{0~ Rjr —t&m.sajwﬁ karesinin birler ‘,basama@nda : 0,{,4,%,6;‘7 rakamlarindan' bagks
ralamin oulunmayacafin gdsterin’
Goabmler : 7
- kez | a=2k b=2Et22 afut)
o b deb =) p=2rt] P 2k+2 T2frHIH)=4(rH) = 4 foLr2 , ez
cLgift = k=25 A s€2
= 2 =ys = 4 /2k = 4/a V 4/b
3= X=(sb)o = 10ath

(iahel= it j"*& Harlis = Hfare) = #/xsy {odhinebilma tarm
J“leeo = a | ‘ : :



¢ )'ol'-"' (A2 6710

b+|oc+!o arIOlo+c |

5 C(f*’03)+f0b(lt la“LHOOa(Lwoﬂ) il e

(1*103)(c+:owfooa)

—(7 1. 43)(¢+ lObHOOa)

—>('=f/x A “/x A '3/)()

5- /st 3/b+l 3/c-u b

= (arez, st1=3r)a(atez, bH=st)A(3s€2, cr1=3s)

= 5=3r-] A k=3t

a- 3/a1b+c.‘ i é+b

s 3/5, 2+b,2 .,é 2

c- '3/53 Peb® | /

E 3(3r,43{112f,+2{—)‘ 2 [3/a0-02 |

6—‘ a J;ek =) a2kt Akez

_3 a!-(gk”‘)z =

:A c=3s~1{ |
tc —f%r—l)ﬂl‘t n)*r(sM)
= 3(rrers)-s

‘3 (rf-tfs- l) = 3/a+b+c

"

’+b ot = (;sr 4)"+ (3t 1) f{:Ss— 1) il

= 9r kel 94.—2 sul t9st-bs+]
= 3(ar —zrfﬁt"-.&fﬂs 22541 )|

=>| 3/31%1,"_._2 g

: -b““ (3" - (3t 1)2

: -(9r —6r+|_) (%z-emn)

= 9?2 —9{‘ e.—+et

a? 'LMH,M = 5%= 4k(kﬂ)+i

, i4 uet = 4= 2r+l/\réz

- ,,&’=4(2‘r+1)(2"".' )

= at= g(2eai)(c

= a?=8n+|

‘ii% Efqi{i => k=25 /(:s,ez

_-_) 8}' = 85(28

= at= 80w

) 41

n= (2c41)(rh)

1) 41

\[= .5(‘275“)7 |




M 72 | ~2378 F23q1tr A O0S$r<IR3) g 423
il -2378 |23 , |
E 23 |-104 ~2338 = 23(-104) + 14
0= %8 ' $ |
= | | 92 | bl lslan
- +14 !

- g~ asbqtr A O\<r<‘lb)
s =) avkb “hqtrtkb A 0&r <|b)
T atkb =b(qr)tr A 0K < k)
Qﬁk‘—'b?:wm‘ r = kalan
° = a=kb = bgqtr-kb A 04£r <]k}
D a-tb= b(A-t)+r A b$t< Io)
qfk =Lolim r=lkalan.

. 9-(a=dqitr , ofe<b]) A (b=dqatr!, 0K < 6] )

=) ab-rr’= (dq;’rr’)( dq,=r!)-rr!’

=> ab-rr’ = d%qq,t dqur' tdqar +er! !
N ab~rr! = d(dQ(QQ"’QU"'quI')

=) cl/..:)b—rr'

— Bir Tamssgnin Rolenlert —
Herha(xsi bir & tomsays ver'ulsa'n.Ejerr a=0 ise 0 ‘don farkh her ’sta\\", 7
& nin baleﬂio\ir.Eger_a%O ise =l,4l,-3,+a tawmsaylari a hin  Wolealeridir.
a’nin by bBﬁen}erdm basta bolenleri varsa, —p-1),----,-3,2,2,3,. .., (a-=1)
saylarinin 53n bolealeri arastinhie.
A 5me.k” 8 saysinin bolenler) kumesini bulunuz ?
| f—&,-?,--. =2,~1,1,2, ---.,-7’,83 Lumesinia alt komesidir.Rw da,
2-8,'4,—2,-1, 1,2,9,8} Lumesidir ve 'sembohk olarel {6(&)2 'v)eﬁ&s{er“s'r-
C@fs)f=§-a,—c,,-z,-4,1,z,c.,sf
- Tamsaglern  Ortak Bélenleri —
Tanm : Sifrdan farkh a ve b tamsqyilarinn her ikisini de bdlen X“»}‘-\anﬁsa‘-ja—

larina - a ve b 'Lafvlﬁadllanmn ortak bblealeri denir.



|

77777 o }\M ile \9ostanl.r A fdels g
EOG(a,b)z 23k x/an/b&Z fx xe{a(a)}A xe?a b);g?

‘ | =} Sos(a,b)g ?ela)f n§cs(b)? ’
OrneL// {6(8)? = 8,-4, -2, -1, t,z,a,sz
| i fe(e):é, § SIERIIIRY 6}’
] ] =fanTege]
| 'M sk €2 b#o: olsun. bja = §oe(a,b)2 {B(b)’j’
: 15pat// b/3 = 39€2, &=k

| I vxegs{b)_? =¥/ = arez, b= by

—>a=rx<l = x(rco - x/a = xvefar(a)i |
o4 vxeisrb)z = xe{@(a)f ] |
| | B 56&) < §e(a)3 |
= Eoeta,w? = Ta(0) nfa(a)] - T (&)}
= §os(s,b);? ¢ e(b)}’ '
Ornel. // 6 ve 24 sddarmm 08  kimesin bulunvz .

6/24 {06(6,21,)3 =6 6)3 s g 6,'3, ~2,-1,4,2, 3,6?
f,m b €2 ve b #0 olsun. d=bqtr A o<r<lb) ise
¢l éOB(a,b)J *gae(b,rf sl
BE nspa’c,/ | Wxe §0g (ap)] & (x)a A x/s)
= (x/o-bq A X/b)

S () A X/b) | |
= xe fos(r;n)} = x€ {06 (/)]
= Sog(a)] < fos (oir) §

= fog(byr) < ?oe(a,w}

' fos(a,bg §oe (w)}

af.vé;b 't?nsa\«,:larmm ochalL bo)en)ennln kumes; stmbohk darak/ —
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= ('5rne|¢” 28 ve 36 nin 08 “inl  bulwnuz .
g ‘

i~ 36=284+8  fo8(28,36) = foe(zs,e)g

li- 28=8.3+4 f08(28,8)f = § 06(8,4)]
Cii- 4z fon(8.)] =§5(,4)} <3 -bm2,00 02,48
Sonvs ) | 306(36)28)3 = BT = =6, ~2,-1,1,2,4 |

_';‘T-r'ramm= Sl‘f"‘daﬂ forkh ay,82,---,an +am sayllarinn herkirinl tam olaral

:I’ _bolen bic X tamsayisina by sqylsrin bir ortek bdlenl denir. 8185, --- ,én
tamsgylarnm  ortak bolenlerinin kumesi, | 9
- goB(ai,az,--—,an)z - sellinde 335&0“;?- Ve
goe(a“az,-. ,an)}‘-'gs(a.)}nfe(az)} O ngﬂ{an)?  edimesidie.
T‘amm (‘ramsaylafm ortak bolelesinin e by '5'513' DIt |
En a2 blrl sificdan farkl' -tamsa\y» a veb olsmlar.a ve b nin orilak
bolenleri kiimesinin en bl@uk elemanina a veb—tam,sag:)snnm ortak .
. ledlenlerinia en hﬂujij denir- Ve [0GER (2,b) Jile gsterilir.
)6mek// ?06(28,36)3 =§'4/"2/”/ '/2/4} 7
OBER (:28,36) =4
Teorem * ('O'.klicl. H‘l‘ggri,émasﬁ_) :
En az biri sifirden farklh ki tamsayr & ve b dsun.OBER (s;b) = p
olacal gekilde. birtet m pozitif {:amsa\ym vardin. Bu Vssa\,-',lsl
a ve b 5gdilarmm lineer toplami clarak yazlabilir. (Ysni , a ve b verildi =
3inde > mve n tomsaylen vardic € 60 = mat b yazilsbilir.) |
Ispst),  OBEB tenmindas dolayl ©06EG(sb) = 08ER ([3),]bl)
' 9) a=b elsun.- OREBR(a b)=la =h
2°) a%b Ab#0 olsun. = 3a=bqtr 0£r<db ki durum vardir =
I- ) r=0 => a=pq = b/a =) 08e8 (ab) = b
b) 40 =%08(s,8)] =fos(br){ = 0GES (3/6) = OBES (byr).
T~ by rye kalaah olarak bé’»[ch'm- b"fo“ thl A log i<l
8) =0 = b=rqy => ot(br) =18 (r)] = o6Eg (bur)=




('*7’0__1%1 }Aﬂiﬂ'l' b QPR 55 77’-7 |

g e

.1

i 8) rZ'O => = ri‘lz ‘~>506(r,r,)_? EG(’?)B—’ 0555(’/’7) = f'i mE

'ie kala/nb olafa& lad)eh}yz '—> r rqu,-rrz LAl 0<rz<r, il

g |
-

*) OBEIS(a,b) = oﬁez(b,r) = oeec(r,n) r,

b) f'z ‘FO = ?06("#4)3—?05("“&)3

JI" r, ’; rz 34 !Lalmh olafék balel,m = r, Fz qJ -rrJ /( O <'r3 <r2

83 "3 0 = F_: -fz 93 = "2/"/ "ZOG(W/&)K ffs(f'z)f-'-" Oésﬁ(rurz) rz_
;,” OGEB(a,b) = f | |
I Tb’)‘lrs'#o ~>§oe(mrz>3 ?oe(rsz L N

+

2 Bty Sntin ve 4=0| = = ocsrs (e,b) 0868 (b:r> OBE. (F)ry)eer

-eal = okEG (rn.z, Fn—:) <, r-n = ocea Lra l/rn)

1 rnqn—i-o |

— W\/\N ‘ S ‘ .
L= OGE&(a, )'—-rn ot Lol el il |
LA veb tn tin lmee-;r -b:qblaml OlamL 3azmr 21 ae s

‘ l’n- rf)-z "f'n«: 9n
: r‘n.g = rn.-z. °m'i t rﬂl—j; ,-;":.)‘ f,’h,—t =rl)-3- Fn_.& ‘:ln::l

R R BT AR R M

cn rn-—2(1+ °ln :)°m "Fn—g 9n

_rn?c,,_ rn-—3 ‘m 2l o (?;-z Bt fn z "f'n._j, —'l’n an_z
‘ B N S 2 N s O e i

: W
Ry r',q- ma*nb

Omek/ ‘-118 ve 26 sadllafmm 0856 ,M bmuémlve‘roas@":bu }sa‘j}v/aﬂzh‘A
olhﬂ—&bmtmsbfm) bu‘ua. = NN

pg;ee(,—i.fg,‘ze) rn rn m( Ha) +n{26)

_ | logen(-118,26) * oefe(us,zé) :

1 I EMIT =26;44 4 A 0di4<2

BETE LS NETENE o<42<14 NN

N 7 Hgl=2. 145 | |4 O<2< 12 |
W dd=lolgr® | | | | lodep(iug zg) e @ = | T T



DL R AR | 127
2245 T2 =) 2 F g - (2,6—“,)_ |
j2=26-14 =) 2= 14-26+14

=l2=2.14-2¢ ]

L 2= 2. (HR-26.4)-26 | | EERIETS
P 2=2418-8.26— 26

L | | lo=2.418~9/26

—
-

| | 2= m(-18)*tn(2¢) 2= (-2)(-1/8) r’(-e)(2é) M= =2 nf-é
 sonuglar: fos(a)F = §8(rn)] = vve foc(am)g = (xX/a, X/b)
. =3 xejk(ra)] = x/r

N Bic 4 sadnamm a ve bnin 0geg’i old@mu 3os’cermek 51N ,
12 dfa A dfb
g | Scez igin ¢faAc/fp = </d

'_\63rneb.//, 5517 ve 21,7211 ~saylarinn C8ER ini bulva ve bu -Sécgile.rm Naeer

A toplom! o’arak,\gazm.

| , oeék'(ﬁsl?;zgzl) = 9
8513 = 2421.2 +635 |

1] 9 = m(ssl?) +n(zz,zl) m=7 n=7
2421 7 675.3 +396 = | N
625=139631 11939 i |

396= 2294 +413 | . 9=(log) (5513 +(133)e4al)
229 113.2 [t 45 N n

3 F 4S.2 23
45 = 2%.4 +18
23 = 18.1+ 9

I81=19.2+0
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_n_ mfarda/l -}}rkh el -L-ama%p Q Ve bﬁ!sua-_74 st

\

| ) = oastsgo,a) "’:’fi:’ Y
uspat,, ZOG (3,07 = samgmfa mz Ee(b>3n§c(»>§ §ou(b,a>3
| f:)' o&eg(a,b)--ﬂ oses(b}a)gf el RS
‘feoram En az bm srfzrda« farbh ,iki famsa\yl & Ve b o/aun. mé z“* |
oaeﬁ(ma,mb) m 0856(«94!:) ,_ 32 el fl : :
*;igf;aag,,s*m S A=loqdc A ofadinll | I
N ma%mb)q'rmr A o<ﬁ{r§'}r<lmb)‘ nE
’;7 i‘b rcn’*r: /\ 0<f'o<r
;i'r.i"r"q:l +f'2.A O<f‘a<r, 7
rn =3 = mH qn+rn A o<rn <rn 4 | .
‘ ';rn-;‘ 2 fin cmu +o OGEG(a,b)-r'n |
- ‘>mb (mr)‘\ "'/Y)HA O(Mr,(mr H 7:
| mr (mr.)‘!z "Mrg i o<}mtu_<‘mr4 HaNN |

T — — o

il"ljmcﬁ-ﬂ=(mm.4)fan +mr A 0<men (meney =
m&l-! = (mrﬂ)q0i1 +O OBEB (ma,mb)= mt—n 'mbﬁEﬁ(Gjb) L ‘

’Som.;c,w f-‘ ‘ el [alodo Joe Pl | 5 [VREY f, Ly ]
* - Q&E&jg,b) —1 wﬁima,mb) THNNENERD R E

s bl b/a 0&55@,&) =‘-Jbl ’ _ BN RX

T Tk &#Q '-> oeﬁts(a,&) —Jat st - [dodade [o /20 €T T [
[ 0 ) A o Al% L hpa]e ] 7'7;” L ‘ ‘7 1 lmrr ; 5 ;,J__.‘.‘_J,A. b
L g ?OG&“Q (J’ | J SR L SA3 7F Sl 7S | - :,,5,; ,‘_,,?‘;,,é BN

(= =

Teorem Enaz b\c: §|-E|rdan -FarU| i'u -tamsa&n 3 ve. b oLsun me Z* olmak

- dzere, m/a ve._ M/b J:;e; Oses(a tm,bim) = Qeas(a,bﬂ im
] l"’P‘M// ” m/& B b m/k‘ Qu"\?““d”"‘ (o rn>m 3 /\[b m)an] =b :' ] IR

¥ "> OBEG [(a m;m (b m)m]- m o&&ﬂ[@-m) (h-m)] = OGE@ (a,b) —
tf?;.;:‘-“’ OBEGB;-: m)r (b.mﬂ [OGEB(@,E)J m i , EEEN :ffi

4
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I Sonvg ® 06€LR(8)=d ise oa_eaf(aw),(b;fd)jﬂ» 1)

_lspat, OBEB(sp) ={ => hays
(aidru A bidEv D amau A b=dv
08€8(e 'd, bid) =k => ogeB (UV)=k = IMMEZ, u=km A v=kn
=> a=dkm A b=dkn = a=@)m A b=(di)n
= ([{)/m A (d)/n = dbe §os(ab)]
=> olké'?OG(a,bg/\ OBRER(a,b)=d
=de/d = k=1 = 08eB(uw) = ogeR (a:d, bid)'f—.'l//

| Team:  En 2 bid sfirden farlel 81,3,,--4 50 temsaglast verilsin.

Bu syllarn ortate bblenler kmesiain en boyslk elemaane ortal
biledernin en bipyiigli deric Ve senbolit olarat 0 €8 (84,82, a5/--.,24) ile

usten i

| Teorem:- EN az birl Stficden fakh 91,32/83,.--y 0 tamsaylars verilsin.

OB%K (51,82, ---,30-1 ,80) = OBEB[ OBEB (81,82 - jan-1)2n ] dir
0=$ = 08EB(21,32,23) = 0GEG [0658 (a1/62), 33]
ispat ,  OBEG (31,20, --- ,a0) =<y ve 08| 06EB(ar 52, - - yant),aq) =42
@ ORER (l‘haa/ ce-s@-lyan)=dy olsuaein 1512, n 1§10 iy
= dq/ai => i=lp,_..,n-1 isin  Hfai A dl/an =) dy /d;
OBER [—OGES (a’g»,az,-.., an-1) an_:] =d2 olsun.
=>{d2/o_ce‘e (o\q,az, - y8n-t) A ofsn] 21,2, .0t isin d2/5iA dy3a
= {=1,2,__,n g d2/8{
=) dpJdp = (difdzA da/d) =)dj =dz
Teorem: £n a2 birl sifitdar farkl ay,82,---,4an saqyllernin 0BER’E by
sdyllerin|ineer toplemi olarat  yazilabllie.
Jani OBEB (8y,87,.:.,8n)=d ise . d=a1t|tat2*-.-tantn ,

dida ) | itin €2




Tanm (anajsﬂnda Assl veys. Rolahf A iedad |LOGTRTIA L ol
!_L‘ff im? T—.n a2 bir 5/f(rdan fafldl a,b 'téM.SA&llaj‘lAln OtéaL bdlentenom @1
C bd&j) 1 ise (0sEB= l) ave b Oéjl]efl arslaninde (re/e{-;f) a_mldtr)sr
Ornekll 0666(16/5)‘1 old@unda/\ iS ve: 16 aralarinds assldin

.KJCr aveb 5r&lafmda a.sal se (0866(a,b) I) bu rJUNM/

(@_L) =1 sellinde sombalil olexsk 95 terilie

Omekl (f/a/—fs)f | el sl 1 bl U4 NSRS

{ ( | | | | |
i L } T e ~ |

Teboremsil Enlab Heick s:ftrden —fafkh & vd ol t&nsgynlar/n:n re)ahf asa!

~ olmas »qfn 3aet ve Jefer ,.sme 1-'m& tnb olscak ,sekoide m,nez

S -

S8y Harinin bulbamasidic,

= dff >d=|. oses(e)=l = (sb) =1

l:,pat,/, |-  Geel sart: (a,b)-l (& veflo' aralarinds ‘relatif sasel kSe:) , Tl,ﬂ:
11 = opeg (a)0)=1 el j_f

| =3 m,nez 1=ma +nb | ~;¢:

27 Jater sef+ &2 = ma ‘lfnb m,ne 25 0868(3,!9) —J OJsun. 7‘2

| = dppez, o:kd A bokd | i

i *?@/s, A "I/b) 5 t
= {=mkdtntd i

= (Munt-)a ={ C

17(@,&:) = | 4= 1= matanb mnez
| Teorem:: - a,:b,ée-z ',dsun (&,c)-—i A (b,c) { 5 (éb,c,) =l
ispat, (sse)=1- A (ye) =1 => (2 m,n €z, l=ms +nc) A (Su,vez, & 0b+vC)
= 1,?,(maffo¢) (bbtve) o[ Bk

=) | = mapbbtmavec+ncvbtvnc?

=> { = (mo)(ab) +Mavtavbtnve)e
EEE AR

SR k(abr):’*?rr'_c; Lrlelz] |
olabelet T T

2 ST R PR R T L % o P



2| alohail 0 131
. Teorem: 3a)b,c €2 olsva . a)be A (3,b)=1 =>_.9/c: L g |

| ispaty (ab)=1 => 3 mme z , 1=matnb
b = crmac trbd
’ afbe =>3 eez,:\;xa},—:aé
=>c = mac-ff\nk;)
= , =>‘c—=(mc+m¢)\fa = afc
. Teorem: 3,b,ne€Z% ,o)sun.[a/n A b/n A (a,b)=4_] = ab/ﬂ
‘ispat// a/n A bjn A [o0)=1 => AxX€Z, n=aXx A b/n A(3,0) =1
=> ax€z,nzaxA3yez , n=by A (s,b)=1
B =) aX=by A (a,b)=A
1 Blax A (ah) =1 = bjx
~3/byA (sb)=1 = a/y

= b/x =>arez, x=br => n=af=abr => n=fb)r = ab/n

=)

Tenm: A8, --.,8n temsaylarinn OBER ‘{1 ise bu saylera sraleriada
 asaldicler (relatiftirler) clenir. | '
 broek),  OEES (.:s,zb,«zz) = oge 8 [ 06€R (15,20),22]] = 06EG (5,22) =1
08e8(5,8,11) =1
Teorem! =02 dein B3ybi€ 2N\ Jo] Ve(a,by)=1 ise (a/ﬁ'lbi)w} I
7 ,l'sloat// iﬂolﬂksyon (tumevarim) meteody ile d&fllac.ak.
(a,{‘[ll' bi)=1 Snermesinf dosru)aym- i saylarian kumesi D olsun.
2 n=ligin  ab €2 V0] A (3,0)=1 = (Sb1)= (a‘rr bi)=l =) 1€
2° | halaBiudlsinl. | =12, 1o b Yern a,b{éz\?OZA(ézbt)—i =)
=>(é;1‘7:bi)=' olsun

3% n=kt| :qm 1=1, 2,.- Lkt icia a,b{€ 2\[0f A (a,bz) f =D |
e (a,'ﬂ' bt) . [a,(TT bt>beflj’>[(3/bltu) = (&/ TT bi) =1 :‘

= [8/({3{491) ben 5L = (%»_T,r bi) =1, kt1€D



T 1 ——————— T
' |

S e L - | led e e T

| | L TIE ' f L I e S e

b6z ve Iz,ief ‘sajllarmm éralaaﬁ\df_ﬁsal sDIduklamnl \905{-,@';0, 3
: _&_‘_71__" 4

- ‘Z‘— 0355(14,24,20) L S P R e e T

!

0855(,08, ’F”ﬁ) a ve d-—wsx 643 :se d =17 X=P | y— o:,xw cz

4t 04 ac.ssv,\m alanlan 1260m ,4%0 m" 2??2 m"‘ d:r- Bu arsalar |

olabdd Jlnce btyuk alaqda e@r& Pé’géjafé (odlunefek paf:selle/lm;pht. 8 i |

par.sehn als/n kaq mz dn’ ve h@b;r arss ka4 panseld:r ? | | |

25 YS" a,b 62 ve. (a,b)=l :.se (aﬂ,&b)‘l old@mu Upa’t‘ edm L
| 76—- m _ségmm 01368 m; laulmak isia Japilan )dmlw donucunaa s;rasd)a

8/2,? eoldmlern elde echl 30( I3u .sewtlafm QBEG’( 12 fse ng)lar) bulun‘. '

? /\ ff,z 3,1,,‘5,6 ?, 5,%!0 II 123 VUI/JO/‘. Vx,aeA ng OEE&(X.Q;) ola«. | |

b:r l;slem tamm)amjor o n,slemmm Gize 3&5141 (-{,alalp) du ml{ycreg,xéae,llzkleff'q:' o

mcelejm _ | NS

’,9? aez*olsun,(a,a+i)~: ,(a,Z&ﬂ) I/(aﬂ,z.sm)-! [uq ju‘v A |
fo- n,a,b ezt 051)/). (a,b)-! ise (a,lo) =4 cO/dlaunu :.Spa-k gdm,
| ‘

TR cb,n,bez olsun‘ OAEG/a/b) d => OGEG(a/b") d” o'du\junu&osf

- b/c A (a,c)-i ise (o‘wb)‘“l colduJMU :spa{ ec!mo

CFozumler | | - | 48
1= 1062745242z o6es(1062,425)= I Skt
et -1122+1 s O L
o 2m-12m+o

})

2- 06E8(16,24,2o) ﬁse& fé,?tt),zoj 0'66&[0@68(16,;4‘),29]"_ |

088 (820) = 4

n

4- 0666( 1260, 1760, mz)

oaea(mo,ﬁeo) 20 | 0663(20,2??2) = L,m" lzéo 4 = GISFemu |

1260 = 12601 1500 29727 20,138 412 17601 4= 440 3
, iZbOr‘soo.auao BrTERTINY SNNNN ]
_$00 2 260,80 %260 2 =8.44%) | | | | (2332 «,4:. 619; "

2607 240.11¢0) 1 8 I={0)d 40
240"20.11240 ! | |
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6~ A =p81ry bi=r.2 4+, = F2L s A f'g 0 :
OBER(3)b) = 12 =1, r2 1.7 = 84

b= 284+/2—18// a= 180.8 +84 =‘15_24//
7= 0(123456'%8 9 40 {112
TTAA AT e o Xaoy = 0REG (X
2141214121112 41241 |2 1.2 - , A
3113413113113 vxeA, MIeechA Xoe=eoX
oIt 2t 411121014 42414 . _
s[4t islTifITl1lsi 14 birim Yek.
6111232161232 16 kapalilik yar
A LREEIE IR IR AE R R L birlegre var
811 2 14 12181 214 ters eleman yolk
gyiil i3 i413/114/91111 3 deflsve var.
lol412 1j2i5121(2(1/104 |2
IR AR R AR RE R BN
1 12f1 12314 )16/114|3 21|12
8- O8eG(abc)=d ise, dYab
ORER (8,bc)=d =2 ("‘/a A oA d/e )
- P 3er ez, (ssbdpberdAc=td)
=> ap = (kd)(rd)= krd t =) Qb =(kf)d"~

| = d?/ab
9- aezt  (ajalt1) ={
atl-=a.|t!
a=|la+to ORER (&H,é)"’ =3 (atla) =1
Bir Tamsé&mh Katlar)

[ ‘ / | | \
Tom: S€2Z\j0} ve n€Z olmak zere na tevisagisina alnn nlkatr delr

a’m)\ tum katlarinin kumesi gg(zg)j ile gosterileceltir.
' | EK(G)K B Z«/"na/- .y=28)=8,0, 9/23‘/ = ‘;/ na, ”"f
6mel(.// 2,3 ve -3 mdulanmn Lat)ah kﬁmediqin bazt elemanlaring ya23lim .
ST = i btz 0 rbye | !
ck(3) 3 =§--.,-‘7,-6, '3/0,3,6,9,..---‘37 | ce(s)s ’5’4'("”5
{V (‘3)3’{* saey9,6,3,10,-3,26,79 .. 3
sonvg, ¢k(2)] = fu(-a)}
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6= | 2 FEH 84y b2 dte, =gt A M ed :

’ QBEB(a)b)'-: 12 =Ta = rz.?:84

| b=2.84+/2=180// 8=180.8 +84 =1524//

T o[f_gzqsé%s 910 {112

3 FIAA L] e it X0y = ORE G (XM

) 2141211121112 61241 12! ]./2 d , ()
3113413113113 vxea, MIecA Xoe=eoX

b ql1 1211 412141 214 | ;

2 541115’1415'1 @\‘f;/v\yéh

2 611128 12/16 1232 16 kapalilik yar

T AR IR ISR NkAuACRREE AL _ . billegre var

) 811 2 14 124181214 ters eleman yolo
91111134 11181111/9/111 3 deglsve var,

F fol41:2 12i8i21|2/1104 |2

A R AR

| 2[1 12341 61432112

8- OBEG(a,b,jc) =d  ise, ycl’“/ab 7
| OB (a0c)=d = (Sfaif dfppdfc)
a 2\ e, r b e&2 (a‘=td,/\b=rd/\c='&d)
=> ab = (kd)(rd)= krd? = ap =(er)d?
i L | = d?/ab
E o aezt/| (a,alt) =4
Atled a. [+
| a=l.a+0 ORER (aﬂ,é)=1 =3 (atla) =1

i | Bir T&ﬁé&mm Katlar

 am: se Z\$0% ve n€EZ omak zere na tevsayising almn nkatr dealr

alnn tum katlaring  komesi gll(a)j ‘ile gb'stefﬂecek{-fr. _

H
_.i_/ ‘ EK(&)S B Z,.,—ﬂa,. ) '2@/ ‘CQ/ O/ &/ 23/ -y na/ -.—-.?
~ Ornek g 23 ve =3 seylyion katler Wwesinin bazi elemarlanion ys2alim .

:?‘ EK(Q)}‘?.:'- Sb,=4,m2, 0,2,4, 6/ LI z

il T S N S TP TR N o S e (=3)]
il [T 20 1E2 VRS0 N BN M E
+ sonug, k()] = Fuc-a)}



"‘ﬂr.%mm (o‘TamsawnIam Or+&k Z&'Ugr,) ¥ | 745 aev ey gt

- Her st de slflralg\ faflch llu alve b t&fnss\,ﬁaﬂnm her /bsmm de

kati dan ‘tafnsayya b,u i Séymm bnr or‘halz. kat) desrs & ve b | |
'bsmsa\yulamm oH:éP— katlarlnm kumem Eom(a,wj le @as'tcrahr‘ ! all 3
EOK (a,b)f g)( X ama bic ketudur ve X b vin bir 'ld'(:ld"’\?‘ 13

=9x * xefke@)f A eru(b)j fz(&)j N gz(o;)‘5 1

’bmejg,) oy ve 3 sad,lamm

ke

et

F—

s@lelal] el bl 8 Al tuley L Ldrd

'{oz /3)37 fz(—z)jnfz(g)’é Ry Wi e

=S
z_-;-./ 4/—2/ O,‘/é/é/-'ng (\ -‘/6[ 3/0/3/‘/-¢ ‘3

f It:gL

Teorem: a,b ez\foi olsun 0BEB (s)b) = o ise foz (2,6)3 glé[(a,b) a]j

| sy ,afmynéZ’/

0BEB (k) =4

. =>3rseZ2, a=rdA b=sd A (r,s) 4
nsd A (rys) =]

a=mrd =b'=

mr’=nS A (r,S)‘l

X= ma =mrd =nb = nsd

X= (a:d) std = (Bid)b ot = [(ab) FRENES Xégk[_(ab) JJ:{
Cefpe)tad) v e byl
2°~ Jéfk):(ab) a]5 = dkez, &_euab) :d] = a(b:d)b=b(a+d) d)k

,—5 ?ov_ s,b)j

sl 05642 ks | z :

y=r

" O.K. tanum.

=> (a/X A b/x>
X=ma A X=nb

bo)uaeb»bm. o2.

___l',_ -

|

=> ma=nb

—".> (da A d/b) |

] F— i

4

- :~..._., fhenas
"

™ A Aoyl W ¢

(r/n»s A (l',s) 1) (S/Mr A (r,ﬁ) /)
=c/a NV S/m
,zs*

bid=zs

) 54:62,

o T e e RS

r=a:d

m -
= 17775 BT

=> y€ Z(Dl( (a,b)}
= fx[bb)id] & § 0t (o)

sy by

: '-‘3{0!& <&/b>3' ’5 K[(&ub 'dJJz



S o = R R SR TR Y < -
ispety fou(—gﬁ,eg)} Seflemsd]] ==} A0 JElnh |
= OBEL (-18,24) =6 - [(ek):d] = '—'9—6‘3-5 = —?2//

 Temm: Herbid sifiedaa farkh  ay,82/--. 80 teamssyller: Ve;“dﬁ)'ndé«

by saylann herbirinin kati olan temsayiya - bu -sa\«,;lam ortak lkat)

cnir w2 sembell olarake by s%lls/m Lordak leatlan lvdmest . o

[ : fo.‘c(a;,az, »‘-»:,an)g \9‘0’54.&{!"&
 Teorem®  Sificdaa farkh a)b tamsayleriin pozaitif ortsk kstlacmin kimesinin

bir en el eleman vardir. |
la.bl & ve b nin bir ortet  Latudir (pou‘h‘f.), i

a ve b nin po2itif ortel latlanmin. kdmesi, d@al saytlar klmesinin i

| bic alt kimesidic.. - . - s |
'Tammé: 5»,fpédan forkh .a)b v-l:amsadolannm P‘ozn“ti‘f ortal katlar) kﬁme.s}m'n

\

en lkigll elemanna bu Sgylarin: prise katlanin e iglzl denir

Sevbelilk olarak  OLEL (5b) e \9b'sterih'r. '

......

| lspat ), 1= -Vxe-'fz(u.)} =2 . 3ceZ, dnke AR

| Ayrics hipotesdsn, OkE (b)) =k =2/ A ¥i)
L | | =>2p,9€Z, L=pa A k=g a

&

=>3rpqe2, X7r Al=pa A k=9b
=> x=kr =psr A X=br =qbr
=>X= s(pr) A X=b(qr)
=) ‘x&fov.(a,b)_? :

'; ) I =X (]S oefam)]

2~ Yxefou(op)$ = xe fz(u)z = k/x

| Alsini farzedelim: k)(X A Xefau(a,b)f A okEK(a)0) = k.



‘ = X Lt Aoogrlk =>(3/k A /%) A (e AYE)A © = X=kq
sEEREEEREEREE AT YD |
[ abiad | = reEou(a,b)f_A 0lr<k
Fobolbmiz yanhstir. r =0 dir. Yl Lfx Ale, (x N ‘nin bir fb.a{';d-r.)
xe fu@] = fov_fa,b)j € ey |
= You(en)] = e

| ITeére;n/, Pozi’c‘:f bir 'tam-sadtsmm et &,=b ﬁs«v\ssdularwn‘ OrEL /1 olmasi ;,'gln |

......

i ;Spaft// fb OKEK(a,b) L => Ep,q €2, k=ps N k= qb
Ayrica * oeea[(k 8), (L:b)] = 08ER (p/9) = 4
=>arsez, p= rd A g=sd A (r,s) 4
-f>k pa—a(rcl)/\ b= qb b(soi)
1 P es@r)d 4 ks (bs)d
‘{(k id)=ar A (k b.sj
=>(k ‘a) 3 ve'b nin bir ortak Latidir.
’ =5 (0 a)éfov_(a,b)fl\ OLEK (5,0) =k
‘ = g(etd) = d=i omahdir
} = osesﬂm))(pb}]#
=’~[(k=a),(k=b)]={ :
Berzer sekilde 3e-ber sart ,rlkpa{'lé;lab“ff‘.&or\u{'Olaralc ”
OLEL(3,0) =1 <‘=>f(b.‘a),(k=bﬂ=1 |
Tecrem;, Her ikisi de sifirdan {afkh &b -bamsoynlsrl fsin
’();.;;C (a,bj*oéésb?a,b) -I ab|
ispat// OQEG(a,b) d = Fyvez, a=uvd A b= vd A (u,v) 1
| "(av-uvd A by = uvd)

= [_(L)\/d :a ), fuyd) b] (v, u)- =4

\
A A "
e —

-

L

"

= o

| i
e ey ety gy >
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=> Quel(a,b) =k =[u.vd ’

=) 'abl = }U;\l.\/d, = ’U\ld.&l; :"-,,U\/,cll-,al;
=) |ab) = OLEL(a,b). OBER (a,b)
Sonuk;lar (A 9

......

2- MEZ, OLEK(M3;mb) = "

[na.mb) = OLEK (Ma,mb) . 0BER (ma, mb) ..
\\Jab| = okew (a,b). O8ER(a,b) 80 15 51 B G
|m|%|ab] = oker (ma, mb) ORER (ma,mb)¥ 08€ER (Imal,fmb)) -

- =0geq(Imllal, |m] bl )

= \m) 0B€EB.(Jal,lbl). -
7 |ml 0gER(2/b)
|m]/{abl= OVEK (ma,mb) = l/ml 0GEB [a,b)
=> |w|[ab| = ovek (ma,mb) = @GEB (a/b) ke o 11
=|m| ozem(a,b)o_c/eafg b) =ouelk( mMs,mb)0 GEIS’(a;/b)

..........

5= OLeY(af) = |2] :
Tonm Sifider farklt 84,8y ) 4+4.,8n sajxlaznlq pozitif ortek leatlar

Limesinin é.n kig ik elemanna bu sgyllerin OLEK * | denir. Ve

| OKEW(syaz,---,an) il gésterilir

 Teorem: Herbir Sificdsn forkh &y, aé,.-.,ank?sj%l)af) verilsin, -

OLEK (ay,39,.--,23n) = .OMEK[OZEK (81/82,---,an-1); an ]

Problemler L '
{ - H8ve ~26 saylarinin OLEL ‘lai buh)n 7 _
2-6,8,9,12 seylarmin herbirjyle b8linchiginde 4 kalanm veren en@b’;.&'

peeltif tamsayyr bulun? |



3 = 31, !3 sgj)lsmmn 1000 000 dan QﬁqﬁL Lag. tare Q({a‘_ Lati ey i

4= Bid vﬁq;da —tahmm: olarak QG Jle 68 It ara.smcla s'rlee Vat‘du‘.

- Bu snrte\w 2H: na ,3l£ lile ve 4& ut kaplara vl:amaman bq:alimak
| ralmlihn old%m& 3ore, ﬁqada a\ az Ve en qok kaq 1t 5irl:e olab;hr‘?’
5= 12ve 18 ile boh.mm 2Q \le IOO &feomdak: saylarm lwme.u lled/r

E aez* ise. ouEz(a,zaﬂ) el

= glaeu (zz,,m 52)—”

8- a,bEZ* olstm. B = 54840 ve OtEk (a,b) 2.160 olacak §ekzlo)e a=7 b"":‘

<Fozumler
;f;- oaez(ua—ze) o
| QQEM(a,b) 'Méﬂ(a,b) lab)
0sEB (1S, -26) = 0366(118,26) =9 |
| ,;ozeuua‘,:zg).jzs |u,a,.;(—,zs)|,f
=) ceeufis,~26)= 118,13 //V 4 |
2= ouew(6,8,9,12) = ocef6saie) ;
:)owek(oteg(é,je),'?) = L okEk(eB)® 0s68(68) = 68

= 8=6.1+7! NS
2 =>OM€(L (2(,,9,) 3‘2 okek{24ﬁ)oaeﬁ/z4 A) 2 24 9\ ‘6032683(22) ; DL 2l = |
/
-—>ou€k(92/12) ?2 i é’ ff? g Lglee& (6812748 = ozek(6,8)-”4
I NE | -

| ouek(z{,;@) 92

R %// -
ov.et(s,u,m) *:s (l. 13 -33.13 429 | : |
L (Ok(a,bf M(k)f 1000~ooo '429 -zs:s{w =~9ka e |
WEE ov,em(z,z,z,) t 0 5 vl
 oute, 3,4)3 \mezg i ﬁzz‘,\%,%,\e& 92--;39 )
9_4\<x\<6o, C‘ABZ 2 It, mqok 60 l%._,-

REFYL Qwek(a;'zé%i) = 5(2341) (a, 23#) —I = ol <a,2a+f> 2@24;@/ |

‘s-,,-ogfz(g, o&&&(am) be)

260 0uetfi) = olfho TSN T




Pf—'i”

(el NS

| TR

i chesiaheleal | 139
ope(emo) =d = (fa A dfb) AT s
= 3uveEezZ, 27 0d A bEvd A (V)= 1
= ab = (uvd)d ’=

. ab=uV.d? |

51840 = L.V (24)* .= v =90 A () =1

U v = e=ud b=vd - ,

1 90 1.24 24.90 3=24 | bz24.90=2164 . .. |

2 45 2.24 24.45 Q=48 b=980 S {2

8 18 S.24 24.18 az120 ! bol. .. Bkt

9 lo 2.2¢ 24 .10 832l6 bc 240 ER, Sy

(- Asal Sagilar —
x

bolen yoksa bu sayys asal say denit.hsal olmayan ve

forkle olan Aomsayiya blleslk sayi deales

Broek, 2,-3,5,-Il /41, =9%, 8191  asal saplerdic.

Teorem i P bir asal say ve A heshangi bir tamsay olsun.
P/‘-] V (Pa)=1 Bnermesi dggrudur.
Fspat// p asal => ogen(p9)=t V oses(p,9) =|pl
0l (ha)ed Py |
Teorem: abe€zZt e p aSal olsun.
| Pfsb = (P/o v B/b)
iSPat// ° Zger Pla ise teorem dogrodur.

2 P/Ya'ise =>[(P,a) =} i P/ab_] => P/p

- Teorem: 8,8y, - --,80 famsé)&l/ar ve p bir assl say! olsun.

P/T?'a; = dai, P/&{
ispat, TUmevarmls yspilacal,
t° n=1 P/'IT 8f = P/al
22 n=k . :qm onesme dagru olsun
P/Tr ay = oy, P/a, olsun.
30 ekt |, P/Tron = P/(?T ai)edui) => P/TT&:) v '7&w

Tanm: —1,0,1 den farklt bir p tamsayisinin ~Ps=1,4 ve p den baglks

| P g

_I/O/‘ dea

-

nE N olmat Jze,re;



-- =>‘(-5 a{) P/ai> V P/aul ) | Rag, p/&l ‘

TeOre.m mnkma%i&m 'I'emel Tearan)

17 dlen buylik her 4avsay) Yo a.salchr, ys de bu —tamsadg,s/ra newlr

| onlfhemat Jzere asal .‘sa\l;dsrm Garpimi. darak 'tela tur/u,dazflz,rf
i.sPet// i) Varlgin '_&fii Tumevasimle dapalscoki;,
E Teocenmin paf«tla.rm/’ ¢§Isdaa ?6&vxsadnlarm eiimesi D olsun.
)2, 1./en bquL er Lls b tomsey S8ebl | ’
20) 2&kle olmal G2ere LeD olsun. -

_139) kﬂ""& isih = & assl ise o€ |zl o halolad. loeh ,'

| & .8s58] dgilse B=WV., UNEZ |
' &D
= ==t asal ise 0V

(\.)(3 A v<a) => ~ v 6&,&3”%

| =l o= PPz Llpe | ANF m,q“ .80 asal sayda/m qéflel

= e-uv’ = Py.Pye. P, ‘h Dlz .ar 2 aep

2 ) Tekhgm Ispatt ¢ Aks\m fe!zedahm. a 'La/v\sadtsl asal sadtlarm -t

c;érpum olerak ki Lol -\9&\1&3:/1» 'ﬁsraedebm
L 22 P Pz,“P a24y.92,..9r.
rr"> . f’zu.f/) “N 9p.i-.FC ,” P'/Ql GIZ..."H’
E. 5’qt("’2/ .' n/"fz |
SIF= A f2eq AL L WP qk
Sonuq// 19) a=f. Pz-,“f’n
b al fein o tane Gar pan Pge esn‘:

,Fm, 0 ‘,da,‘eﬁ”é

S — e PR o T R

A Y % 4: Je em’c o)sun
B P“ ﬁﬁ.,,.tﬂ:

20{) )éef\ bi‘)yﬁl h.of {amsdmm enaz bur asai bolem vsrd,r

b'nin &ml qarpa/\)era | &\L}rlllﬁ bqun

3°> P Abs\ seuos Oir la Madnsmm bir kuwe&rm Ia:se, a\y» s ba”)

R / bl = F/a ol

?0/9 A 7 ?'? P/a

JQ?I & I

|
%



L] el : o ! - i O o 14t |
i ‘-’-re;)‘ret‘n’ Po2itif bic —twsa‘\,mm 1/clen farkll Golelerinin en kﬁq“jﬁ. asal -Sé’jld:r. |
':-”ispaeﬂ a pozitif bir say) oLsun. a asal Ise 5:,3? poz:ﬂf boiealen |
uumesldnr. {7den farkl olanl a’dir ve asaldir |
& a3l depllse 1<p<qd-.~-<a
P a5l ise  teorev dafrudur.
r ass) depllse  1<P<p '—teorev\ degprudur.
i Torem® Fo21tif bir a bilegit S8yisl verilsin. k* £ 3 olacak selilde
ea b&bﬂt Pc;itif rl;swzsadp L olsun. 8'in Liya epit veye Bdm ’t'f"qﬁk
| L olon en az bir asal bbleni vardir. | " 7
‘lspaf// & f\m en a2 bir asal pdlent véfdlr. Asal'b le/\/e"m en luzbgd p olSun
/ 7 =1 é’p&4 .:Szumda gazll@buhr -'> P<a4
erxca' P<h Lo byl edelim ki, k<{p olsun.
~> (k(p/(P(m) =) (k(pl\ ‘L<a4)'>(ul A ku<a()
T (QH) R Pé‘,;"‘?f“(’""")l'\ a  kabuldmiz é(p \9anhs4.nf =) F<k dir
“Sozrrw//» L ass| Mldi‘r? k?La < (fkt1)? veyd \k?< & <(eir)? O/acéak—.
sebilde pozitif b temsagnsi bulvnur k yo est Veya Ligil olan

| asal seyller lelnde s 41 bdlnl Versa la bilegil seut , yolss 5 asalk
Y J S qerses

\ 5rne,k// 359 s‘%ys/md ssal dup olmadiin aragtrin.
'Z 439 1 g4 3o (94 | | k=18 | | |
| 52,3,‘3,?, 11,13, 1?5 359 ssel 5&710\”.
A Ornel, 37| B 9t B71dd0” ?2,3,5,5*,44 4349,,49§ %;Ze boldnde. cma/

4

_ Teorem* Poznhf asal .saJ;)arm kimes! sonsuz ve sa\\}dabxhr bir éumdm
) 1 — Poeitif asal s&dnlef Qumeét, Sonspzdur’7 Alksin {e;zede hm.\‘ﬁam
| fozﬁtlf asal Sd\y,def Lumest, Sonlg o/Sun, 52, 35,9 L onlsun. |
} ; a=(2.3.5.9..P)t1 alshm. L] |
éﬁ | a Syyst A elovarlan jle bé'ﬁn&djb’n&, | kalaainr  yerir. a¢ A
a ass] = A Ljmesl isin —&amrw&a/\ioﬁtm " alp '

& o5a) efil = 2 N0 en az bir asal bslen vardir.




= A mn tany yahgtr =2 A kdmesl sonsuadur.
: ;-:U:l fQ‘ZJ*f:Tf ss.s&l .sadn)afm Lbmesi .Sé:ﬂlaéubf* ve .sonsuzo/uf- 5

Probiemler e Loy -
{ - 4")9 539 26?,78' 859, 93? 228? Séjllanmn hm§:lU) &soldzr. : |
72 & fx 'Y asal SGJI w2 'fOKX<3oj meésmm elmanlanm yaza . AR
3—- Vnez i n’l-—n+44 asal .S@Jldlf',// onesmesinfn dgl‘uluk dggenwned;r 7 |
4- én- 1 ‘sekhndz 3azdsbnlm c;sal sedxlem JaJMesmm \sonsuz olclgunu 7

\Spa{' edm,

6- 4 v@s A,_ten Ib{yuk her q:f{: ss\jmm ﬂu asa) 5@9:4;& -Lopbm olara&
i \9az\|d§n bnlmajme &ore,?'elm bl@ﬁk her %ﬁh dJal .chmm 13 asal
 sayina. &oplm1 olarak \_L)sz.nd g 3454&{&. !
Géalimler : : Leh s |
1= 539 2] <539s 242 *,Ez 3,5;9[11,)3,,19,:7,‘_2.3j? .
2287 ©  1*<2289<48 % T R
A=¢ 2,3,5,2,11,13,12,19, 23,29,34,39,44,43, @3
JRETH 2 AT iy —2,2,3 8,3 ,H 19,23,29]
3 \‘d ne 2t mn n -»nu,i asald:r,/
EDEE LY R ]
sk, 4hebilles)

<[ {1 61
lab | | .4,2)_, ,
al e L §E 7l o Y 1 P B B
4= [P Py Pr)=A P:(Pz<fg<._-.<9,g | 1)
M - 6(Fy Pl ?n)'i A sonSuaduf.
g

6- n4el ve n7?"=> (n-ﬁ 24 A 0=3 qiﬂ) _i)Qﬁ,q q;a} 0=y ptq
_AEIN | =D 7dkpiq Er e i PR EATE IR




T Bic _Tamsayinin Bélenlecjurmt 1711 1 ety b |0 LONSSI bl o

Snemli olmanat uwe,asal say)anﬂ c;arpmn olyok ,tek {:ur/u O/afak

ﬁazihf' )

_’omek/, 60 sa\«’lsmm f’oflh’f' Qalzdlef/ ﬂédtf

IANEETER LY
149) | 72(0/72',‘27_2 16010 biver pael'éff belbalaitrts lal
- ) ’ |

- 29) 4, la2) 3p4 ‘de 6O ‘in poeitif bdlensdr. , |
W RO | 5,2 5.4 5.%06/8.32., 8. gu4 60 pou'hf Jogzwlma.r
fcs(eo)g =§1:2,4, 3/é,fz,5,4o,2o,f5,zo,5o? EEEN
| 6nr,a,.'tansad:o,mm, poz,nhf bélenlesi by Mal,n'n alexnm 3&315-:01, |

- V(B) ile sembalit olaak Gosterelim. (b
‘T'eorem &r 8 —Lamsaytsmm paz:-l:»f asal c;arpanlavwn kuvvat/e/me ﬁre
: \9321)15 blqmm a= P;m Pg A AP,-NE ld%un@ 3ar¢ B .

| V(a) = oml)(:xzu) caifXet]) # Tl" (otitl)

lspa-(:// a'on bir paz»-\nf bolz’m v olsun D= WV pC&hf)ck’. bir v pozd'rf

bB)a\T var'dar.

ﬁ U F/ﬁ‘ fzﬁz JJ_“,,\yazHab“lr a= UV o(du}ur\cla/\
o P ) ? X2 | ﬁ_?(f P an, B2 15 FN' ;31 quff_ Proq-_pr ,
; ﬁfa .-‘. ‘5‘ lfadesmde = f’, .2 *'F '

\,-,f, V @. \ujennc O,l 2,--_,°<4 éaJl)an) \/c’,relm/)
1L = sy w,e, qafpan ,‘(bolm) ,b»maur. .
L Balyerine @,(,,z;’-;-;,oé,z?f‘ seyllarint yeselin.

e D(z t] tone ?arpéf\(bolm) bu}unur

gL | ﬁr&y}‘/\e‘ Oly2,-- . ,%¢ sayiarin verelim.

=>o¢rit] -i:a/\a rc;'afpiaﬂr(‘ba)&;), bulave.

e fag |

j <Her {M\Say ya 'asé!c’hh,\(eja‘r ssal Lsajllanm qefpom::@lam@ 5;&3 ‘



\’u(B) (°<W')(°<2ﬂ).- (otrﬂ)
Omak// 1400 say/smm Pout:f bolm(m \ kag 'l;aned:r7
| imoo 2,5? | paindiaf
Pi=2 00 =8 (2| A TS, X222 ; K;—?,d;; -i AT Eis , B
Y (1400) = (3 r1)(2 u){m) =24 tsre | | Lol
Positif Célpleri T2 o 3bli | PEIERTS UEE A a
() [ 20 =i, 222, 22=4,2%28 | 1400 ln pazitif bSlenleridit | Bl

o) | 521 ,|8l=5 , 5’28 7/ ‘ i | E

a=) 82, 54,581252 25‘4,268 AN N B R
4-) M=2, 2j2) 3.4, 7, 8 #.5 ,7.25, 2.5.2, %.5.4 , 7.5.8, ?25,2,9 25. 9, 3
,725.8 s 1400 un Poz:flf bslealeridie. & Lol | ]
Teorem' ,Eoz%k‘i»f' bic & tomsayisinn pozitif bblealesinio sayisi- )B) ise _
5 /00 pozitif béleleciain gacpmt , = 4 il b
[BIEr] Le - BB
!s,aa-l:/, a'nin pozd-.af bir bole/ll v olsun. &=,V setlinde daz:lébnhr.
v é\e pozrl;uf bic bolenchr a’'nn pozﬂ:rf béimleﬂnm kumess/
AF 51;3:/92A83/e-/ An-2 (30-1/33
1<@l,<32<83<.-—‘<‘a‘;1—27<3n-l <a
V=l = yv=a = a=la ey
W) B2VEap-l =) AT §.3n-| Tan-=l-a|
Y=Q; => V=8p., =’ a"ay.an-2 ’én-z Sz
PGl =(f a)(a; an= l)(auan-'z)—--‘ (an- z/az)(&n—, 317{8 4)
| el &V(a) "(4 ay 91 -i-&n—z &nel 8)2
( Y/) (1815 .- Q0-2.. 801 -8) {
Oenel, 60 [ pOzd:lf bolentumm Garpimi neahr”
60 = 2%a. 5
x/(éo) 3.2 =12 kahe |
60?76 < 69 6 46656000 000



Ff—

-

, 3 - s
itif bir a ‘—tams‘adtsmm asal - garpanlsrinin luvvetlerine 9bre

—t— e P ; ¢
yazihs bisimi BRI R ATT

 Teorem *

' u 2l 1y ¢
Olvguna gére & nin pozitif
| blenlerinin to,ola/m 0°(3) ise

+1
; cv(a)— Pl ‘.t-l F“zt.'-l d_0d ﬂ'O(f’ ——
| P"’ PL—I Pr =1

|§pat// 3 yp,aralafmda asal vlen L,V ftdmsa\jnafmm' ?arpm/ oly&kjazallm
1 Yani va“UVA (uv) =1 olsun. U ’nun poaitif. (dlenleri ,
| by, upp-.-,
v/nmin pozitif b&)e/\w./ Liviva, - - v
Eger dfa [se d=0jvs setlinde \yéz:lab.hr

e LA, g, Hobgy d o) b | WA A A

élenleridin
Lo~ Vl}rl, Vi, Visug, - - ,,x/'v,,u, Y v 4e 78 |
3~ *"2 J, Ve Uh Vz U2y - /\/z.U 7/ bt b o sl
(| = E N - K |
; VI,VoU“\/Uz,-,-,,VU 4 ‘“ )

N

o)=L+ :..\J,+ P LI & AEVIL &'/ & R0 VIE L & PR V3.0 L Wyt Ly

R SV b A ATTR -,‘.~:*7h.|.’v
= 0(U) V. O (u) T Ve OC(0) + . ..+ v O(u)
=o—(u)(1+v,+va+ v |
C()o(v) | |

=> [aé,u-“v/\ u,v)=1J =2 0‘(«3)"'0’(0).0’(\/)
= o= PR S = gefe) = o?(P,“‘.Ffz,_. ).
= @) =0 (PR). . o (eS) |

PX i pozitif bolenleri (P asal )

fo=1 |, Pl=p Lo €31 P
= 0(P¥) = 1+ p+p2tpdt.__1p™

PlG(PN): P-{P?_,PS,}PILY ,t‘g +P°(1'
{ o< 1.
0 (P%) (P-1)= P~ ) = G'(P“) -';-:;-‘—‘-



-
|

| ) o
Plg” { PD(“ el Y P N £ O e LI 1
=2 E(A)z ﬂ” !  , P:,-l i bt a2t T | |-

A+ nin POM'{:;(: bo/ezllcfldu‘-
Omek,, !20 SéJlsmm Pozr%.if bblef\lm toplami Md:r7

o =2%3's"
‘ oAe b
| (Yda)s- Pl'x”"‘ L PZ“”'L el i:—*—--i-
A=l P2 Fr-t
Al=2 =3 23” [ 3“_'.1 "L ;94"' R e
P1z5 X371
| =119.4.6 = 360

Iaﬂﬂ‘_ (mu)twml-?ef{cci ;‘ﬁéékm s@.z .

s&€2Z olsun. 0 (a)= g[a) ise & sajlsme mukmmzl (yetlin) saji dealn

———— e g

Omek// 28 says: \9e+.l¢m Wnohr ?

.28 2 7 _
S8 ils L8y f‘.« Y3 P P P R A N
0'(28) "’T" el 2.8=256=2.28 jaic(«mchr,‘.

Teorem: P€27 olsun. 29—1 asal seyl Ise 2P (2P-1) .Se!dmde Yazilan
‘her tawsayl geékmdsr
lspat//, a‘lp ‘(z”-c) olsun. 2'°—| =n olsun.F
s la=2ltla = o-(s):.e-v(z"")a,-(n) G 2:,', (14n) .
== (et - 2.01(2") 2 ae)= 252 2]s]
! & :

6f-neb.// ‘P=5‘, 2P = 251 = 81 lasalelir,

496 szgj'isn ’ z,%'::sl 16 524'Q3/ =25".(25*!/\ yetkindir,

Taam (qok Kath Yetkin Sayi) !

ak ez’ olsun. 0(a) = (kt1)a ise 5&5,sna k. defeceden ge—tkm
533\ denifz (ke sin1ftan Jctum Sayl dwn") k * gok lLath Jeﬂcm SayIno Snifi d
Ornel:.// lVQO Says) kaginc) Snrftan Jeéhm Sajtchr")
 0-(120) = 360 =3.120 L¥1=3 k=2
2, dereceden(siniftar) yetkin ssyidir,

S T LL...L_..L__L._S;.L__L...._Lx N RPN NS DR S M R



Problembr' s - i e ) L9 W OO Le ) '; ,uﬁ'

|- ' B840 Ss&lsmm pozrtnc bolmlermm/scylsm// qarpmnml/ tof/aMlal /éumeym "

o a- 4680 /1235, I:S.?.I Sayllasinin ,oozu—hf bole/:lefmm fc,}oiwmf ?

3~8!28 SQJlS} yetkin Syl mndu- !

C;E')zﬁmler:

| 1-540 22%30 is! |

V(540)= (241)(\,;“)(!“) "1.4.2° 24 tze bdlni var.
o) I = B B &=
040 40 qarpleat

241 34 ! HI !
424 =5 L
EIANEE SSl S eSS e

2 24 2% 144 3'3 337 5! 3,?,2‘7,5'
S,5.2,3.4,300,3%2,3%4,3%0,532, 3%, sl1, 52,5 4,53/53

3.40.6% 1680 Loplon

5.3.2,5:3-4, B:9 ) 5.9.2, 5.9.4 ,5.2% 5292,5 294

g’ 2/4/3/9/2?/ 5/6/'2 18/36 54/ 108/ ,'0/20/45/ 45/ ’35/30/60,90/480/290;
] i 1940

. 3- 8!28 7 28, ,,23,

0'(8/2'8); ‘,4 iy’ ’12’2%6 ‘I“Z ,QIZé 2 812 8‘ &efééi!\ Oé\\ﬂldlr

& MODULER nei'rmeﬁk =)

Tenm Me—z* olsun. Xy €2 g X-y Sqyls| m saylsina bolunu\yard& I sayts!

n 3 S&JIS!I\& m modd}une 3ore denletir denit Yo |
X = Y(/YIodm) <_) M|><",‘

\,ehlmdc 3@5teﬂbr BN EZ olmalk uzefe Luvey —tam sa\yﬂa/mm m modulune

\90{@ denk clmadig
Y F V(mod ") sellinde  gbsierilir.
5met,, 5/la=al =l HE I(modS)
bBrnee, F/-12-2 | = —lzaﬁ(mod?)
»JTeorem: Xy €2, mezT olsun. X 3(modm) <) JLe 2 g X&ﬂnk olvasidir

= Labl edelim Li, »3 (YV)OC\M) Ols’dn

ml A=
=) 3p ezl vardr ki x-i,,:'mv. dir. =) X=ytmk




& uabal edelim i auez fsin | X=yrme olsun.

=) TV,X,—& =Mk lir.

= m| Xy

=P X:J(Moém)‘

2 Teoren’ X,y€2, mEZ Tolsun. '&fmoam) olmési_iein X ”"'»"}’"i” el

kol

-

nmeamdm elde ed;le/n uala/\larin esit olm&lﬁereknr ve Je'&er

1> kopyl edelim bl X = ymodm) olaua

)(-mf’,—rr ;08 rdm die. - - ~@ | |
IE mqts, 0&£s<m vardir.

™~

25 ‘«J(modm) o o MIX'_\;

3

= 3kez, Xy =mb
=Y Eytrml i}
Ty PRy )
:)x:m(qr-rl“)‘t—s L2

ve @‘dcr\ dola&/ r=s dir.

<=1 Xzmptr , 0Srm

)

_b)

y=mats , ofs {m QabUl b deliw r=s olsun.
Xzmptr = C=X-mp ] x’MP Yrmy |
\"} _ma+s = S“J’M‘}j L M=y MP;M‘}:M(P"’)
| m&x'g =y \g(wmolm)

| 3Jeorem: Xyi2, W/ 0,V cz AN uze/e

X =y(modm) ve 2= wimodm) fse apdaki nermeler dogeudur.
XA = ytu (Mo dm) | ' ‘ ‘
Xv 2y v (Modm)
Arz §3+w(Modm) £
X-2 2 y-w (M'Od m)
Xz = gw(nod m) - i
OXTVZ E 1y +uu) (Modm) | ir:



El; t, a-XZ y(mo&m) =) m}x_:; (wa —ta«\mn)

5 >(¢; Mk /‘ 3&62 V (h;po-(ﬁeda\)

,’. | | |
j PERE Hal s 4-=>X=3+mk : ,(X’»' mweu)

- IEEEEENE ‘-”(X*u)*’@‘fu)fvmk (-F an d@n&u. oz)
.'_: ¥ = Xfu \9+u(modm) (md f(aww)
S Xu gu(modm) = M/)(j
| = X=ytme
RN RS T
| T XuEyu Mk i 413
& =y nlod )
l,'reorem\' X,362 ve mnezt ols‘un'.’ ‘
£l . 38 3(m<>dm) =) X" "(modm) chr
lspst,, TJMévarimla daﬁsllagaktm ' '
_STeoren’ X,z €2 ve me2? olsvo. |
=2XZ 2y (modm) , 0BEB(2,m) = ve m=dm! fse L
B e e el ]
ispat, zx=z\9(rho&m) 08ER(zm)=d ve m=dm' olsun-.
| 0668(2,#1) d =) dfz A | | |
z =dz/ o!;?,cak,(semlde 3z'ez verdir. |
zX‘-’Zy(mbdm) = Fke Z nqm zZX= zg%mk Sirt
—>dz’x—a23+dm'u_ adaih .l ol 5 5
=4k = d (z&+m'k)
EXTE 2y +m'l | : |
= 2/ (xy)=mle | [Bdew (i) 27) = 1]
=) m}lx-g =) ng(modM’) del -
'”6 Teorem —3(modm) Ve dlm is e X 3(mod d)d\r

=1 Xt =\9+MI‘4+O (e ftamf‘d u c&(e‘je;retd

lspat,/ X< J(Modm) -2 N\]x—g ol/ =) geciSne B2 dm, d/)(—j a’z(

- ER i => ¥ 2Y(mod d) dil-



Ornek// 4z =Flmed 2 ise . el e

*"”3/,2 e [y = 43 = (—n(w«oaz)

| | B 4&— 1) {mwa)
‘?.Te,orén"nf X,l,}eZ/Mi/mzeZ ve OZEZ(M;,M;) =0 olsun. —

%=y (modm) <=> X = y(modm ;) Ve X = y(mod me) Sir.

ispaty = O (miyma) = X Zyffaodm) olsun..

00y Ve M /
6. Leoremden dolay , X = ylmodmy) , X EYy(med )
= XEy(modm) ve X =y(modms) Ols;m._

OLEY (1) = X2 y(mod mi)= mi Jx-y

: ! {OKZK(MUMz):moldugunda/\/ |
xzy(Mod M) = IY)z/X—y ] : ,
It rn]x—y =) x53(Mode b

Ocnek),  32% (04(mod &) A 32=2(0¢(medi2) ve OLEL(812)=24 ise
| 32 104(mod2u)  nermesi de claftudurs aufauls
Teorcm; (Gerelitstirme) lvmi‘-({?l,,é/-,,/'n)éZ"" (m{,mj)?df o.lsr,w,\
XE\QI(N)odmi) &) X'i';g,(MOd m,,mzl--.,m4> :
Sonui // Poz‘n’cif bic m —l:amsadlsmm asal sad;)arm kuvvetlering gore J&Zlhﬁ
bigimi m = Pt PYLENRP IR TG
X = y(modm) ¢=> X = y(mod pf‘i)
Oraek, 425 = S(mod6o) A 60=2%8.5
= 425 = 5(mod 2°) A 425 = 5(m<>d:s) A 425 = 5(mod5)
Teorem * x,géz ve mezt ve X J(f‘ﬂodm) olsun. 5 1|
[()( td) =0 ve (5 d) =V ve (m? d)'-'n] ) g = = v(modn)
ispat, ) (X:d) =b A (yrd)V A (id)=n=> XFud A ysvd A m=nd
b) X g(mocﬂm) = JLEZ y X-—J’rkm | B
= Pd=vd=k(nd)=> 0d? =(W+kn)d =2 p =V +kn =>u'v(mod n)

5rnek, 98 = 12(mod8) => 7.4 =34 (med 2.4) = F =3 (mod2)



" Problemler ¢

 ERCGEEIE = 0(mod 8)

qowmler' '  il
b= | 3P 'x(mods)
3= 3(moas)

7 54({140&5)

= 5.6 =
¢2 x(mod?) = 2L=

= { (MOd 7))

i R— | 23 ’5 ;I(mo& 24,3)

L

o _ e

Zl { "X(Mod?) e x=1 (e/s LOsl X €2 )
2 ‘
- 252"+ = y(modzq) ba:,mt/sm, éef/ayan en Ieu;.ut Pozrtf-F i34

abez?t &(m A b<m oliuh. a-b{Modm) =5 3=b| bld. ISP 7

6~ s8,be2" vem asal olswa . (G16)" = a"+b" YN EPVARAE,

2(mod s)

I(mcds,),

11|

m

~%

1S

 => 23% = (‘.z)ziw(modﬂ)”, i

= zazzjl(ho,dzz,)

=) | 277 “1(ﬂ10d214)

1= [(209)"= 25w 1”(m0d24) |

=) 128 24 # 4iad (wodzz,) 22371 % 23l(nipuias) |

4~ 349 = O(mod 8)
Lo Q= n(mba) |
= 2% = {(mods)

= (12" 1" (modg )

-4

,.T':’ Qing'l,(rnodﬂ) =

-

+ f[Moqu)

1
=7 2n+)
- 23%""4) = 0(mod 24)

rY)odS)
(moda)

M lll

3

3""#7 0 (mod §).

25 o00= 1257 | 1]
(34) sgl9f= (Mod5) =) J’OOE/(MO&S‘)

45!

3‘“‘" ‘u‘n S modildne 9&re denk oldygu en auqué poamﬁ:f fams?yf Mdm




5— abezt, adm A om =) aﬁb(mbdm) =) a‘?=b 0 | ;
& = bfmodm) = Mfa-b A a-b<mn  a>b T
| = 9-b =0 =’a=‘bi |

6 ‘&,bv,é 2t ,m‘asal =) (a?rb)"‘? é’,'“f-b""‘(Mch“)
pre= 2 (1)a"et = (5 ) & () ()" o z)a f
' | | _r(m')‘a”"(m") -1y (m) =M, m

M~

r
(a+b) +ma b+m{m MT2p% % . "_’l(___)a -i:_"iiﬂ‘&—b’_W

(a+b)m —[ MHoM] mk kez | e

= b)) = ""+b”‘(m0dm) @Y R | ENENN

Kalan -Sxmfiar;) , — | | . 2= 3

‘ramsadily Lmesinde m moduline 3ore denle olma bgm—hs; bici| - | -I§

enledile bajm'tlsldlr. (5ansma, smeftn,jcqz,smzh) : 7 | |

lsPa{:// X‘ﬂ(modm) = m/x-y G218

o Y Xe 2 lein! _IX=X=0 =2 m/o = XtX(modm) G (X,X)éﬁ

o X,362 icin (X,g)é[@ =) X'\h}{ModM) -’m/x\, "3m/ @-x) =) m/g} X

| B i CRPTISE R

3 Odev// 7 :

i

| ‘ramm m modulur\z gére dlenk olma olenu.l: bgmusmm tanseyllar kumc‘

sindea &Jifdﬁl dentelik 5m:farma m’nin kalax sinflan ceir.
YXEZ igin X gg \962 AJ X(modm):{

Teorem t 21 de temmh m modulune gore  denle olma bgmf'&nm z ‘den
ayrd@  farkh denklil sml-fo sayisl m tanedir

ispat// Hefhagg'\ bir {emsayinin m"\ye bilominde bu)unsn"kaleﬁlari Vi

01,2,38,-. lmlel seylarinden | birisidir. (m -La/iec‘h'r.)
Bo m Lo kalen birbirinden farkhdir- Qunlarn derklik smfler
0,123 - mT (n tenedir.) '

| ?’5,7,5/3, L mflg Limess 2 nin bir a\jrtMidm




_— | | = | & 153
=z/m=§5/'t'/‘z',,-./f¥7-—l§ . — e e

Bune gres X5 €% olmst lzere ;. SEX = X =3(moam)

_  bey = y=a (modm)
S -(a+b)(modm><_> 75 - 7

2" Xy =éb (modm)<=> )@
'._"j'ann'\m‘ ( Z/m ale. Top)amé) :
| @ Zn Xz/m"'"’z/m | |
(X/y) —TXay = Xty  olarsk &/ﬁ)mm Eu f.ste Z/m dc
,;,.5 kalaal) toploma denir. | : |
Tomm * (Z/m de qﬁrfmé) -
I %/m Xz/m +Z/m |
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i =D y=1{(modm) =)V:g’fe =f |



F S I - Dgtlma 320.1!{5)' vardic. = (z/m,@, O)

L'l"eor'eurm m esal Sayh \se Z/m bir 4;amhk (aolgesmhr

lspat// /J éz/m Olsun XQJ =20 ‘—)( =0 V3= 0)
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.

e T
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NS (xo+o tl.40) (modz) =) &% Xo (Mod 2)
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| froblemler *

:, 1~ Bolme iglemi Yyapmadsa (32961 sad'as;nm 99 & bdlYmdndet kalent bulun.

i 2- 23 73427 scgy[s)n(n bi(lef baSamégmdaka" rakami bulun -

4—- ‘19‘:{ 288 % S8ylStan S ile B8l Smindel balen buln. ,
4_. 573+912 S&gisinin 7 ile | bdlimindels lealant |bylun. (5'31"-)
5- ¥nCl kin F2'-2" sspsnn 7 ile bblindighnl gbstern.
6- 9nel isin 1071342 ts , 9 il bBlindisinl gBsterin.

3~ XEIN , Y= 9(Mod9) =4 0x=1 # |~ o A NS 1P
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\L ; ! 30//
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