/20MORFI2MA GENISLEMELERI VE OTOMORFIZMA
QRUPLARI

Tonwm. F bic caim €, F nia bic celirsed geriplement ve u,ve€
olsun. Eger MEnF(u3= M‘c?:(o\ we uwile v, F dwcinde tlenik deviv

Omek. 26C olun. & nin IR iesnolels erlenillon 2 ve T dir.
2z€lR ire 2 nin R Grecnoleld mivimal polinomu 2~ dic Bu po -
Lnomuan tek Lok vordic; 0 dda 2= dic &R e 2 nin R
azerindde’ wimimal polinoru

PO = (- %)(5 %) R[]
oluc. Bu polinomwa ki adet kskin vacoie ; bualar 2 ve T oic.
"DolanaM\ala z nin R drerinoldes enlemblen’ 2 ve T dic,

5rne,k- @) azesinde {2 ve 3.«2_ S‘O\g(hrmm O leniblsiar belicle —
Je,&'m.. M.?Df\/—i) =% 9 w ME%{%): v} ofdua'unu
61&;j3m1.‘bo(a:j)hlgfa V9. nin eplnldeni V7 v VT ; V2 nia &
leniklect At W= :%ﬁ olmal atece 5\.[5., W2 ve W'Yz L

“Tanm . g R 58 fir halla ﬁomomor{r‘tmaf)f vo A, Ruriafic
obthallart obvun. frer a6 iGin P)=a ire ¢, A y sobit
ficalac  deaic. o= : A —>S bic halka homemonfiamar olwn. Caer
:f’[A.-_-.v'“ e T ya @ aia Aja\b/srﬁfawvs_t) ¢ ye T nn

R olen S g Lic Qav(/g[zmo)f olenic.




leravan. o= : E —5F' dic cotm f;zomorgf'mmx olun. ) tawov

0 (Aot 4 AAK") > Tla YT+ +Tag) 7"
slenmwsi FC) dea F'T) e bie halka  izomorfitmastdir.
Agrtoo. pew) € F (o] , F deerdnde inmer e o7 (p)), F
Srecinole inmexdir,

Kank. _)0(90 ﬂtﬂ)fF[%J ve .F(m)-—Zax R 3(9() beJ

olaun. Agrlw., T *(t00)= £ ") ve ’u:g@('xD- *(a) jﬁa@m
@em(ddj)‘. bowmadan m <n alabilicit- E:jq- m<n -wo)

ﬂm+{= - == =anﬁ

34%:34\&.
j@(w.) = _2- a; ol = Z a; o .
bicaminole 3«%1% il ‘B«umo(m Foo+gqa) = S @y +b ) ololu~

'=d

ﬂunofan
T fend #900) = ’210. 0~(a; b
= Z@‘(a N+ 0(b; E’ac

1=90

-Z Ul -I—Z 0(h; )x f{«)+f{90

=0

elde edilir .S;ma& _F(oc')ﬁ(%) Z C.'b » Cp =.2:6t,-6£_: Ofdlﬁaﬂd{aﬂ
t=o im0
O‘*(]Q(M)jtm)) Z T(Cb)'x ve

(r{Cb)- U‘/ £Z‘a 65-) 22 UY&L%:l) .ZTUWl\Ta%F)

olur.



\i=o KJ‘.‘.O y k.__.o )

e ?ma(aa 78*(2.3"(1).-_/2?03&;)1"\/ itr( b \ = .3:“ ol ok
k

o :.-Z o) (by;) oldeigundan ber £20 in TeO=de d
‘bofart%fa. o< 1E(')L)j('-\(.)) = je*(':'c) 3*(0(). RS alece T* bir halka
homomw{:"trmmdtr‘. “Tanimolan dola.r ¥ orfendir. A.arwa o biee Gir
olp&@um&m o Ao bice bicdit. Simdy pe) €F(%] | F dserinde jnma:
olsun. Kabul edelim b (), (o) GF![%] olwal, arese

o ( P(x)) = S(20) £(2)
obun. 0¥ drten olabuéuna(an S = T¥at0) | 4x)= 0% blx))
olocak biamele alr), b)) € F(%] vardi. Bu df‘j‘er&r a:dw’ne, konursa.
o>( Pm)') = 0 *(ae20) Tb(x)) = TXat) b)) ve urmdan pe=ab0bix)
elde edilic. Falnt ptx), F (zerinde inmed oulsunafaa a()eF w do.
by €F die. Bu v sGeF ya da f(a)eF’,amwmsaam

(. p(ﬂ)), F' Stecinoe inmesdic,
a

Teorem. E=Fl0) ve E'=F () banit aeéir:c(JeMLu-ve,

o: F—sF bic coim "%omar{ﬂrrw olun. Aarrca. P(oc)=MmF(a)ue,
U“"(Pc-x)) = Ml’?:l:'r) obhwun. € 2awan 33&, dir 2:E—sE'ciam
iromocitmast vacde ki T =v ve ?{e_ =0 din

Kamt. €= )).Ftu.) : F(%)EFE‘K-J} ve €' {14(0‘) than) €F [ }
ofptu@anu &'&'gom'-z. Her )Crot)éF['x] 1Cin r*(.pﬂ):f‘(n) olyun.
7: E—>F ’ {mhu’gonu T: )c(u) Pe.p“(v) plorak. tanmlansm .
Aclea g,om(oﬂ.gu a’&n‘ hor a€F ictn o) =T@) ve 2lu)=v dir



Y 7 "._2". Lanwds ve bice bicdir: 76““)75  EFlu] ohun. U ve > ye
bacsilie ﬁcfm dnﬁer homamorﬁ‘bfm@tﬂ snmtafat 9‘5 ) ve ?,b‘r ohun. Buna.

3-3(\-_.

ftu) -.-..Jtu) SN ,’Q(F('x)) =¢r(3(or)>
« $ (o) 4fm) =
&> fi)-9(x) 6 Geb(9,) =< pa>
& PO £0x)- of%)
&> T pew) | T*(fix)- 9(20)
& ') [ £ ) - g
&> L) - ') € Gek(8))
& L)1) =0,
< £ =9"0)
ofoﬂuauno(an T iy tanimbs ve dice dicdic.
(i) T bir halla hmmrﬁtmloftr fru) = Z a;a' ve )= 26 0

n J OJ
olaua. m<n obua. Ay = - -+ 2R = ob.mno .,('rul ’E)a ' yar:
labilic. ¢ eamaa ‘Z(F(uﬂ = Z o (a; W ove '2(3(@) Zw(b Y e

ll::O J=0
?:(Z a;ut —I—ZB w? ) ?/Z (a+£>)u>
i=0 J=-0

120

= Z f(ﬂ; +b;) J'

" . n .
=2 W' +Z (b
'=0 J=9°

='E(;2; a,-u‘)-f-'z( 26 u)

j=oJ



min k
b
() glil) = Z CLU ZQ-G . o,
.ﬁu‘j ) Pt ;Ch:f'm $OL Odlgunian
m

k
7( L1 q) = 2 a(¢ )" o‘(ct)=i§ v (b, )

dic. Ote Z,ano(aa

,m N/ N N
7)) 2 gw) = 2 e ) mjw) =LZ Iy vt

oy = 5: ) T{b, ;)

. 7'3‘::;95‘46& he £20 (an o) =dy, ofa(ug"unofaa ?'(Fu{jub:f(f@)?@(u))
oluc. Do(azmlgb T bic halla hmmmfl?mau ohun.

T octen oldujumfm bic halka Vtomor{:‘?maowfm
a

Yutaridals teocewmole F=F; E=E" ve o =birim ﬁnhl’gm

e T:FW)— s Flv) f'i-omaffithJ , %,v* ile 355ferilic ve buna

temed t’%omw'{n,m fmonomor{-‘%ma) Aenit.

Sonus. F ve F ki o ve fualaca bicer cebicsel qenaslemeben’)
Sumrjfa € v E' olun. Aanoa. r:F_s.F dic cnim iZormoofrmast
olaun. PG%)-GF[%J bir inmuz polinom ve p(a) In T iclade bir
Ests u obsua. D 2amaa o nia Flw) dan &' icine tanmd her
gewwlemes' o yu, T *(p(a)) n bir Lsbine as-mn‘ir.‘bo!aatstala
g N 5-cw2¢.h.wwf.e.n'm'n Sty AL a*/ P(-x)) in E fcinoles £ Heeinia
Stywina eniteir |

cBuIM . w€E') T*(pea) in bic LA nre o bic

7: Fw) —> F'(v) izomordnmart vardic & e = T ve 2u)=v d.
Larst olawlt T :Fla) —SE' bic cnim homoww:)/u‘?wm olmak



“2ece 'Z/F =T ohun. pOO=a, +amt - --+a, %" ohun. p{u)::OF
ola{t:‘jundm Ao +a U+ - --+a,.bl"=0p dAic. Es';{f iain“;b' ?nma 7 Umu(a_
nicso. T (a,)+T (aJ'Z'fu)+---+n’aﬂ)?‘(u)"=OF, bulunye e .aamha

o*( P(x\\ = (a0 + g ) o + - - ~+ Tlan 2"
o[ofl:‘junddﬂ Tl ) : (T"“(P(m) in bie bsla oluc Anrtw T ma G‘YP(-xJ) in
/ﬁacw totlene Lacsilil Je(m Juﬁ@lemdm'm‘n de {aréft o/acad‘t acilhic.
ﬁb'U[za. tantd %amam/an;;.
Sonuc. E=FU), F nia fic baat ceAirrimbgh:mi, plo) = M:'r}__(a) ve
dec ( P(ot.)\ =n ohun. € nia F tj,r, sabit icatan bic FloMoB/ﬂmadl T
ohun. p(n) in € lgnddes bic Lsli v olwak arese ?.-:'zﬁ.v dir.
’bolq:jtstﬂ{a T, E nia bic rfomotj’i?rmuldlr. ’Boalm. £ wia ng:oés‘t‘
brcakan olamocfizmalaciain saaml pla) m € icwoleb éb'ﬂzr:}n}tmrma
wittic. Buadan baska her 6€€ icin o \ci,. . ,¢, EF olmat ages
b= CodCoth+-- --I—q,_,u"" ve Tlb) = eAC. . 4C, ok,
Lanrdl. ?[F = IF— olohdundm Uubanda&' sonugtan dolagx p@)in &
icrnole Sule bic bk v vacdic b Tt =v we Y =T ;oo =Y, »
aic. '@oabzce, 7 : E=Fu) — > F{t?') bic l'%omorfimtr. F[J'):E
alglué'unu acstecicel. T € ieninole bic m‘wmr{ima. olac. H»)<E

o lduig o (6:F] =[E:R)]-[A0):F]. = [€:F0)]=4

= G:.FN") . "

. T € nia F aj,'. sobit bicalkan 61’:‘ O{-om:mﬁ?madldt[‘.



BéiULece, E nia F Y sobit Suakan bidin hamomo:/s‘?mﬁrmm bamest
-{‘70")0_ : v€EC ve P(v-):O}

Lanmnsidlic,

Son bnim acibhr. ﬂSU(OCL taact tamambonic:
" §

Sonug. £ea) elR [ obsua. €3‘er 26 C olmal dzere £)=0 »e
.F(i-')=0 oir,

Kanit. 2=a+ib olun. C=IR(:i) ve Mu'néu') =aol+4 Jir.'bolajmala
1 nin eslenitler’ 1 ve ~1 Air.

] ’-'

\P. o C—C -&moé homomo cdizmasin 83% onune alalim.

a+ib€C ica ¢ . (atib) =a-ib di
L) = Ao+ A +- - +8q %" ﬂa%a(tm. 7B(.al+ila)::.0 olduzundan
Go +a, (a+ib)+ - F+a,(a+ib)"=0 olur. Her ity -Eaca{a L@,_; uagu[amr:m

Qo+ Ala—ib)+- - -+ay,(a-ib)" =0 Suluur.

flo-ib)

Teovem. RIxT in dir F(2) polinomunun R. dazecinde inmet: olmon icin
je«.k ve jaEa- sart L) in derecesinia L olmas ya Aa
£1) = an’+bx+c ve b_tac<O bicimnde olmardic
Lanth, okc(fom) =l ya da fo) can®+bx+c ve b*-4ac<O

we () in inmez Ofawa"t acikthin rbolmgwala tobud eolelim Lex
.g('z..) inmet Ve o[u—(.la(?t))éﬁ olaun. C Cefnm’f Eafaﬁtoutﬁuno‘an



(o) i bic k:m?ldm ksta =2 varohe. jQ(QJ---() obuﬁmobn ve. .Fm)
IR tzecinole mmet_- ololuguadan 2+ T dic. Fakat $u duumde

(2 — 2 %n-TZ) 1 L) oluc. (n_D(x—7)eR[x] o[o(ugunafaa
Lo =a (-2 n-F) olacak sekildle $ic a€lR vardic: 'Bbblece istenilen
3&Sfcri[mft4 olur.

Ornek. € = QUE) ciaminstea € igine tanmli ©._yu sobit
bicokon biidin monomon{f?mafarl (waca fatin @,_manomor{n-_
molart ) Y P Jir

e T G-

RBucada ‘10,,-

2,

\b@_ﬁ Q02 — Q) e C
a+bVo -5 a _bLVo.

6< L bicm oldndiatm ve
2_ []

pluc.

O”rn&h @I’F3 ctrminden € icine tanmle bikin Q —mono.lact
Se.(;cfzjeéum E. nin @ u‘lerr'ﬂdda fakan (Afm e’ w—:_{_'ﬁ‘_"_—. olmal.
Caeses \(_ wr e w“‘/_ die. () zaman bokin dl_mono las-:

%
1 =L ¥, . QV2) — sQWVT)
%= Tew 0 T,
i Wz a+bVE +CVy Fsarbuiz. +cwdw/¢;
Ve ?” 2 S (Q,{%.)-——}Q(N”?/I)
Vz, w2 a+fos\/5+c"v;r—>m-éwﬁ 3)/5 + cww
olus.



Bic Cismia Ofomorfizma Geubu ve SWbit Climles

Tanm. Bic € comindin beadk drecine fanmlt hie :'Zomoi‘b/:‘anJct
E nin bir o-!omarz(nmm: denic. € nin %08 n ofomar{ﬁmafanam
Lamesi  Aut(€) ile SQsI'c.ri{fr.

Teoem. & bic ciaim olaua. Aut(€) bilyke plemr “0" ya g3re
éierPmr.

Aut () ?,c € nin o{-omw?/ﬁma acubu Aenir,

Tanim. € bic cwm F, € nia bic alt comi ve. H#, Aut(E) nin bic
alt geubu olsua. O zamaa & nia F yi sabit brakan bitin oto—
mocqizmalacian Limess G(1 E/F) ( Veye Au{'(é'/p)) ile ve. E nin
# tacagindan sabit birakilaa eleynanlacia Eimen’ By ile gostenilic.
7338lece.

G(E/) ={ reAUt(E)  hur aeF igin ota)=a

Eh‘ = { REE : her TEH l.i.l'ﬂ- T(a)=a}

dic.

Teoem- € bic cuim ve Aut(E) nin bic alt 3@1&( # obun. O zaman
EH kumari T nin alcismidie.

Konit. 7€H icin T(I)=0, ve o4 )=1 °,‘6’J“M,M %, 1.6€

ve bb;ﬂkce. [ E,_,/ >4 dic. a,beé‘,{ ve € Aut(€) olsun.

Ula—b)= 1) - 0(b) =a-b , 0(ab) = )M (L)=ah old«.ﬁundan
a-b,ab&€y olur Ayrea b0, de (6"=rlbY < b old.



F"&EH ofur.'z)o/a?nlzlfa é;) € nia bic oﬂa})mio:;(‘.

€, ciamine H# nia € iginolels' Sebit cismi olenic.

leorenn. E/}; bic caim aenﬁ'q[e.muc’ olaun. O zaman @(E/F)
bameni Aut(€) nia bic aHgméudur.

Lonit. I € @(ee) old. GERI+D . ©TEGE]) ohun
fer a e F icin T70@) = 7(2@) = C@)=a ve T 1a)=a old.
7, ' € QUE/E) ve byyere- alfgup Lot gescgince G(E)R)
Hut(€) nia bir altgnb o(ué.

&Gl E/,::.) aﬂu.f;una. E nia F yi sabit bieakan a-bmmz{f?mdanmn
gﬁbu -34 da bnaca, E na & cteanolde 3@-\&4 deair.

Teorear F bic e, €, F nia {ic cebinel 8«'(“0[0""41 ve
E=Hdi,...,u) obsua. O zamaa Q(E/F) nia he T elemant
dg,...,u, del o{.e.jec[en'zjlz tan olaral. beliclenir. Bundan barlon
€9er G(G‘/F) nia e~ ¢ eleman icn

Tfuty o u ) € Jar, . ul
e o0 taman G E/F) S, P““'“:"l"”gm Smbuna immorz{w
e la@p||E! dir
Laatt. U‘eé(é'/;:) ve de’&“ohun.

Mm;. .
U:ZC b{,_{...u:"k, C GF

ml.t i Ml‘k’ M‘fc . .m .‘k

Selindle. yatlabilecgindlon

TCY) = 2 Cpuy gy T 00 )™



olus. 'bda-?nrz& 0, ) ,. .., 0 ue) a&j‘ec[m'ﬂfz fam olosal
belideaic

U= ay. U} ve he TEGER) ian ) U olaua.

73 una gﬁm.ffu.r reC'l(G/F) iGn 0‘[ U —U

/- { ve 603&% o ~tendic. ‘bo!aﬂls.g/a G(G/F—)p{.m U nun
Simebel &M*Su Svmf(/() ya,

G(g/f-‘ o Sam(u-)
A
.;w..(c&‘no&, taamlanan Adnilatine bic bree b v Akl faompmor{.“z-_
montdie. S-a,m(b{) 28, ve /Se{-_-. Ll ofo{cgunofan tatenen

ssterilmy olac.
’20 - |

5[‘ML. C’?(Qﬂ//p\) = '{ ‘712’{ 5 ‘g’_‘,} D(?I'- A‘a"l(’a’ G(@/[ﬁ>
nin sabit comi R i

Orvck. € = QU obous- @le/g) = 1Y AP A, g
7)0[&3»% aJa. G(E/@J Warfebent' 2 olan 6c oevicds dmf\‘ur
E@[ﬁ/&) = @_, olur, & nin & ve &naaf.u'noﬂw 6@9[’.4 alt ct'am;')



G(E/g ) nua bicim ve lendistaden baska alt am‘u. g_pu-ur*.

Orosk. €= Q1) oloun. GUE/Q) yu belilogelin:
E = Q(ﬁ)(@) ga&&'g‘ﬂ'%- V3 £ Q) ofalugundan

Mia (&) =o_3

Q)

olur. BSylece: V3 iin QUE) daecinelld erlenibles’ VE, V3 +dr.
(bobﬂwuyfa. Rz) o sabit- Sienkan lzpﬁ’ﬁ , "Pﬁ,_ﬁ O-‘-OYHOfJRW\alaN
Ho\ula&'!{r. Bualos elbette ki & yu do. Sabit bitakuf. Benter selilole
QB) & sabit bieokan SD@,@ ) ‘f,};, g Otomorizmoloc ?aﬂ(abi(if-
Bualac da. E nia L vy sebtt- birakon O'Fommjﬂ-mafqnol\r.
Aslada \{lji,{i= IE'= L[:;._,ﬁ ve. ha a€Q icm

\zpﬁ’_ﬁ : g——%’ € ﬁljﬁ,_ﬁ: E —_— E
alb—> a alrL Sa
Gl >z Z a3
V3 —> (3 V3+>-13

QE.G Y U—_—_'..‘f, ?.-_-. e T =T6
sSeklnoled ﬁ,—fiw \};3:-5 olen T

bilegkesi ole. & nin Q yu Sabit birabaa bic ofotorfimast olur Buna
g.&rc.
{Ie)r, v r7 {2alEly)
aaat[a.ésﬁ‘r:. Acaba 50/.}&@\ o-fom/?%m vas mw(:r?
Simdd o &€ G(E'/Q) alalim. o= (2) ve ¢GE) o({jeritfl'
ile. tam okwab felichidir. ¢1V2) e{Va,-va ve 0‘(@6{@,—{3}
ofatua'unut éi&‘a,orut-%um aém g olocrt j/a.r% 6:’9:-’«056 scqilcéi(fr‘.



'Do(agm-.y(a. ng:anafa Luldul apmrndan baska o-Fomo:)/:?mol ﬂi{ur‘
ve Q(f‘/;) = )J I:E, S T,0T f olur. Ditlat edilicse.
=T =" oldugundac GleR), Sy in Kleia-Y alfyosba Ve

i -Eomof‘-fffur.

Ormek. lubocidobs 3eackle budagumt: GE) gosbuman alt-
amf!armr ve bunlacta sabit cirimleriac Gdirhga(im:

G =GCE/Q) ohua. @= -?i,r, ‘Z,a-‘Z} R =l ve TT=%0
D(ofu'gundan G nin alt gmfafart G, 14}, <>, <>, <> du
Acikboo ﬁﬁr&ld«lg& 3“5\‘ EG=Q ve € =€ dir. 0(®)=Y3 old.ﬁwl..
oan Q) <€ che. Agrlw. 2:-[e:uR)=[E: t—:u.JCEG_: QVR)]
olo{ug’undm LE: G‘_] =1 ya da LE.: E‘rjzﬁ. olmalde Bicined dunim —
o €=€_ oluc. Takat T(Z)=_VZ #VZ ofolugundm bu celinbidir.

%ofaawafa, (E:E.] =2 olmaliol Buradan [60. QM) =1 13’""

Er = (3) bulunue. Renrer i goﬂa E? =Q(V3) o(du‘ﬁu 3E'xrlzﬁ|t5i1:‘(.
Son olarak e Yt éefc‘r{:jef:m. 7 (V&) = r(T(E)) = {TAD)UR))
=0(-V¢) =-CWD TH3) = 6 Oldugﬂﬂdﬂﬂ V6 ¢ 60'2 ve, buradan
Q(V¢) < €, olur. Aynen [€.QU8 )] = 2, o!o(ugundan Er ma
{eliclenmerimoe o/da'a‘u 3&5:’ Eﬂ_? ~QNT) bdhmu: G 3fu6uﬁwl a#amfs
bogesi ve € nin altcuim tagost Magw{a_ Szxfecilmuém



G €

AR

Lo > <oTH>

<t cﬂ(@/@fﬁ:)\@[m
NN

11} L

Omek . €= QNZ+4) obun. E nin bir Q -baun ve. G(E/R,) gméunu

Bel r[zsefmn Once C= QNZ,i) ofofuauw ys&mﬁm Sol ‘(:amﬁm 804

g icinde ofolugu acildv. Dte ga{l‘aﬂ (NZ+i, =0 42¥Gid =

| +943{ € oldugundan VZiEE ve VE{(Vi+)=2¢VI€EE
ve b‘éalef.e, (\{“-}-i?-}-(ﬂ.i Vi) = %7 € E olur Bumdan i¢€ ve
VZ = VZ+1-1 €€ eloe edilir. ﬂoa&ce sag tacf so( tacafin iincledir.
'Dofaguﬁfa €= (Q,(\r-‘iﬂ) ﬂa%a&(tri'-z Bl[ma&g\ ?6 Mm Nz) =
2.2 w MMQ(tJ.. 224! dir. 'Dola?rwa!a QN2) nin bic Q-ba?:t
14,72} yawdabilir. Ayrea id Q) olddgundan Miay (i) =]
dur. Bucaclaa & nia bic QNZ) _baw f:{_,cg Sulunur. "boloﬂur.jfa
E nia bic Q_baz {1 V3, {, V2] yoilabilic. Qimal¢ realep)
olsun. VZ ve ¢ nia @ -Urerndd csleniden’ simryla 2,\2 ve
A,1 o!o!uguna(aa (fi.ﬁ_ ve 50 temel Dt‘omor{'%mofau vaedir.

-ger 0—=ng. g Ve U= ‘{f_t konula{m C"{/G/F) ji r,T o‘tf
Elein =Y amﬁu elde edilsr.
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