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1.4 ®Pysrkuum m m3odpaskeHus.Onepanum

Onpenenenune 1.4.1 /lsyusennama peaauus F mencoy A u B ce na-
puva pyHKmus na A e B, akxo 30 ecako x € A cou,ecmeysa Hati-m1u020
edno y € B maxa, e (z,y) € F.

Ot ToBa ompenenenue ciensa, de F' e pyHKnUsS TOYHO TOrasa,
korato ot (z,y1) € F u (z,y2) € F cnensa, ue y; = ys.

Koraro F e ¢ymknus ce umsmonsysa o3madenumero y = F(z)
BMecto (z,y) € F. Cbmo taka ToBa, ue F e ¢pynkmusa ma A B B
ce orbenszBa ¢ F : A — B, KaTO €BEHTYAJHO Ce€ yKa3Ba MO KAaKDLB
HAUWH OT & C€ IOJIyuaBa Y, 3a koero y = F(z).

IIpumep 1.4.1 OuesBunuo F = {(z,y) € Z X Z | y = 2z} e penanus
B MHO:KECTBOTO Ha mesure yucia. Jla nomycuewm, de (z,y1) € F n
(z,y2) € F. CaenmoBarenuno y; = 2x u y2 = 2x. OT ABeTe paBeHCTBA
clenBa, 4e y; = Yz, T.e. F e ¢pyrknusa. Ta3m PyHKOus Moxe ma ce
3aInme 1M OO0 €IH OT CJIEIHUTE HAaYMHN:

a) y =2x,z €Z;

6) F - { Z— 7

T — 2x;
B) F(z) =2z,x € Z.

Onpenenenune 1.4.2 Pynxyusma F wa A 6 B ce napuua m3oopaske-
Hue no A 6 B, axo 3a ecako x € A cswecmeysa mouno edno y € B
maxa, we y = F(z).

Tt KaTO BCAKO A0 YUCJIO N UMa TOYHO €IHO YIABOEHO 2n B
Z, cnenBa ve QpyHKNUATA OT NPEAUIIHUA IPUMED € n300paKeHUe Ha
Z B Z.

Axo F e uzobpasxkenue va A B B u (z,y) € F, T0 y ce Hapuua
obpasz ua x npu F, a x ce mapu4da npaobpas ua y upu F.

Enno uzobpaxenue F ma A B B ce mapuya unexmusro (6.aa-
2ame, UNEKUUT), AKO BCAKO Yy € B mma maii-mEOro emunm mpaobpa3s B
A mpu F.

Jlecro ce cnobpa3saBa, uye F' e Biaranme va A B B TouHO TOra-
Ba, KoraTo or (z1,y) € F' u (z3,y) € F cnensa, ue 1 = 3.
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Enno nzobpaxkenue F' na A B B ce Hapuya copexkmusno (Hana-
2ame, CIOPEKYUs), aKO BCEKM eleMenT Ha B mma mone enun npaobpas,
r.e. ako R(F) = B.

N3sob6paxkenuero F, Ha A B B, KOrato e e ITHOBPEMEHHO BJIaraHe
U HaJIaTaHe Ce HApUYa Ouekmueno (83aumMHo eOH03HAYHO, OUEKYUT).

Bes ocobenu 3arpynmeHus ce BwKIa, de m300paKeHMETO HA
Z 8 Z, F(r) =z + 1 e 6ueknna, noxaro mzobpaxenuero F(r) = z?
e BJaraHe, HO He € HAJlaraHe, Thbil KATO BCAKO OTPUMATEIHO YUCIIO
HE e KBaIApaT HA HUKOE IAI0 YUCIO.

Heka FF: A— B u G : B — C ca nBe uzobpaxkenusa. Torasa
uzobpaskenuero GF ce mapuua xomnosuyus (npouseedenue) na F u
G u ce mepuHUpA MO CIENHWUA HAYMH:

A—=C
Gr: { = G(F(x)).

Onpenenenne 1.4.3 Axo A e nenpasno mroxcecmeo, mo ecaka Pyn-
kyug om A% xsm A ce wapuua NBYUIIEHHA OMEPAIMSA 8 MHONCECI-
somo A, a ecaxo uszobpaxcernue om A% xsm A ce wapuua OBYUIEHHA
asre0puuHa (BbTPEIIHA) Omepanus 8 MHOMCecmaomo A.

[To amasorus ¢ OByYJIEHHUTE ONEPANUU CE€ NABA ONPEIeIeHne
HA N—YAEHHU ONEPAYUY.

Koraro emma anrebpumuHa omepanus € O3HAYEHA CbC 3HAKA
"4+7, 1A ce HApUYA aduUMUBHA (AUMUBHO 3aNUCAKA), & KOTATO € 03-
HAUeHa ¢ HAKOU OT 3Hamure ~.”, "*” — myamunauxamusena (Myamun-
AUKAMUBHO 3anucara). EmeMerRTHT @+ b 1pu aquTUBHUTE OmEpannu
ce HApUYA cyMa HA eleMeHTHuTe a U b, a a.b — npoussedenue HA @ U
b.Yecro 3a mpomsBenenueto a.b ce m3moa3yBa 0e33HAKOBOTO O3HA-

yernue ab.

Onpenenenue 1.4.4 Edno mmoxmcecmeo A ce Hapuus mosyrpymna |,
aK0 8 Hez0 € 868€0EHA AAZEOPUNHAE ONEPAUUT, KOTMO € ACOYUAMUBHA,
m.e. (ab)c = a(bc) za ecexu mpu eaemenma a,b u ¢ na A.

Eounuya (neympanen eaemenm) Ha momyrpymara A ce Hapuyda
TaKbLB eineMeHT e € A, 3a KOUTO

ea = ae = a
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npu BCAKO a € A. BesAra mosmyrpyma Moske na uMa Hafi-MHOTO €IHA
eqVHUNA, Tb# KaTO, aKO € € Apyra eIuHWUIa, TO € = €€ = e. Koraro
omepamnuaTa € aAUTUBHA, HEYTPAJHUAT €JeMeHT Ce HAPUUa Hyaa 1
ce bOenexknu ¢ O u 3a Bcako a € A e B cuna a+0=04a = a.

Axko B e moaMHO:KeCTBO Ha mosyrpynaTa A, TakoBa ue 3aemIHo
C BCEKU MBa €JIEMEHTa CbAbDMKA U TAXHOTO IPOU3BeNeHME (CyMma),
To B ce mapuua noonoayepynae Ha A m decTo TOBa Ce OeneRU C
B < A. Jlecno ce moka3Ba, 4e CeUYEHMETO Ha IPOU3BOJIEH OPOM mom-
moayrpynu Ha A e mommosyrpyma Ha A.

Onpenenenune 1.4.5 [oayzpyna ¢ eQuHuya ce Hapuwa MOHOU,

Emur ememenT ¢ Ha Momouma A ce mapuda obpamum , aKO
chIlecTByBa eqeMeHnT a” | € A raka, ue

aa - =a "a=e,
KbIeTo e e enmannara Ha A. Exementnr 0! , QKO C'bIIECTBYBa €
eIUHCTBEH, THU KAaTO, AKO G € APYT TAaKbB €JeMeHT, TO

a=ae=7d(aa"') = (@a)a ' =ea"! = a7t

Yecto a~ !

ce HApUYA obpamen eeMeHT Ha . Korato A e adumu-
8EH MOHOUOD, T.e. OlNEPANUATA My € aAUTUBHA, OOPATHUAT €JIEMEHT
HA @ Ce HApUYa NPOMmusonosoxcen W ce DeJexu ¢ —a U € B CUIIa

CITeTHOTO PABEHCTBO
a+(—a) =(—a)+a=0.

Axo A e MOHOMI, TO BCAKA MOMIOJYyrpyma Ha A ¢ emuHuMna ce
Hapuda noomornoud Ha A. Ila orbenesxnum, ye e IMHUNATA HA Ia0€H
NOAMOHOUJ MOKE Na HE ChBOANA C €OUHUNATA HA CAMUA MOHOWI.
CeuenneTo HA TPOU3BOJIEH OPOM MOAMOHOMIN HA maneH MoHoum A,
KOUTO MMAT €I0HA W CbINa CIUHUIA € HOIMOHOUHD Ha A.

Onpenenenne 1.4.6 Monoud, na KoUMo 8CU4KU eaeMeNMU CG 00pa-
MuMU ce HaPUYe TPyma.
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Enmmo momMuOkECTBO Ha mameHa rpyma A ce Hapuya HErosa
nodepyna, aKO € TPYNa OTHOCHO CHIIATA ONEPAIUs, COPAMO KOATO U
A e rpyna. Be3 cepuosHUM 3aTpyIHEHUS C€ MOKA3Ba, Y€ CEUCHUETO
HA TPOW3BOJIEH OPOM HOArPYNU HA M3 AEHA IPYNa € HeHA THOArpyna.

B mamema rpyma A mIpoOM3BENEHUETO G1G3...d;, C€ ONpPEneJsd
WHIYKTUBHO, YpE3 PABEHCTBOTO

n
a1as . ..0, = H = (a1az...ap_1)ay
=1

” TO € eQHO3HAYHO ONPENeNIeHO, MOPAIU ACOCUATUBHOCTTA HA OIe-
pamuara B A. Amasoruuno, ako A e aguTuBHA rpyna uMame

n

a1+a2+...+an:Zai:(a1+a2+...an,1)+an.

=1

Ot Te3u paBeHcTBa mpu ¢; = @ 3a 1 = 1,2,...,n moixy4yaBame
a™ 1 na.

Enna rpyna A ce mapuua komymamugra, ako ab = ba 3a Bceku
IBa eyieMeHTa a 1 b Ha A.

Onpenenenune 1.4.7 Hexa A u B ca dse noayzpynu (mowoudu, 2py-
nu) u ) : A — B e uzobpancenue na A e B. Ile kazeame, ue 9 e
XOMOMOP(PU3BM, KO

P(ab) = (a)i(b)

3a ecexu dea eaemenma a u b na A. Koeamo zomomopgusmsm 1 e

buexmuerno uzobpaxcenue, mot ce napuva U30MOPOU3IBM Mencdy A
u B.

SBanmaumn
1. Kou or caenaure ¢pynknunm ca Omekmuum?
a) F(z) =2>+ 1,1 € R
6) F(z) =2,z € R
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1
B) F(z) = m,x €eR

2. Ila ce mokaske, ue obparHaTa pejanua Ha emnHa (yHroua F e
¢yHKIUA TOUHO TOorasa, koraro ot (z1,y) € F u (z9,y) € F cuensa,
e r1 = I9.
3. Ila ce mokaske, ye oOparHATa pejanusa HA OMeKTUBHO m3obOpaske-
HUE ¢ OMEeKTUBHO m300paskeHue.
4. Ila ce mokaike, ue ako F' u G ca GuekTuBHU U300paAKEHUST MEKIY
MHOKECTBa, TO U TAXHaTa Komnosunusd GF e OueKTuBHO m300paske-
HUE, aKO C'bLIIECTBYBA.
5. Ila ce mokaske, dye ako F,G u H ca OuexkTuBHN M300pasKeHUA
mesxxny MEOkectBa u H(GF) cvmecrsysa, to H(GF) = (HG)F.
6. Wzobpaxennero f : A — B ce mapu4a enumopfuzsm, axko 3a
Bceku nBe m3obpaxkenus g; : B — C,1 = 1,2 or ¢1f = gof caensa
g1 = g2. la ce mokaxe, ue f e emMMOpPOU3DBM TOUHO TOraBa, KOTaTO
f e croperTuBHO.
7. W3zobpaxenuero f : A — B ce Hapumda MoHOMOPPU3sM, AKO 33
Bceku nBe uzoOpaskenus h; : D — A,¢ = 1,2 or fhy = fhe caensa
h1 = hg. Ila ce mokaxe, 4ye f e MOHOMOP(U3DLM TOYHO TOTABA, KO-
rato f e MHEKTUBHO.
8. Ila ce mpoBepu KOU OT CJEAHUTE MHOKECTBA Ca TPYIN:

a) muO)kectBoro {—1,0,1}, orHOCHO CcBLOUpaHETO ;

6) muOKecTBOTO P(A) OT BCUYKM IOAMHOMKECTBA HA HEOPa3-
HOTO MHOKECTBO A, OTHOCHO 00enUHEHUETO;

B) MHOKECTBOTO OT BCHUUYKU BEKTODU B DPABHUHATA, OTHOCHO
cLOupaHeTo HA BEKTOPMU.
9. Ila ce mpoBepu HaJiu CJIEAHUTE U300PaAKEHUA Ca XOMOMOPGU3IMU
MeKIy TPYIU, aKO:

[ R—R*
a) 9 { a — 1%
5 o R — R
) ‘p'{ b —s log, b,

kbaero RT e rpymara (mpoBepere!) Ha TMONORWTETHWTE pEATHN
YMCIa, OTHOCHO YMHOKEeHWEeTO, IR e rpymata Ha peaJiHuTe YuCia,
OTHOCHO chLOupamero u r € R e uncmo 3a koero r > 0 u r # 1.



