Jncrok Ned Teopunsa mMHOXecTB — 2 10.2014

Omnpenesenne 1. [IpaBuio f, comocraBisioniee KaxK oMy 3JIEMEHTY & MHOKeCTBa X

POBHO OJIVH 9JIEMEHT Y MHOXKECTBa Y, HA3BIBAETCSA 0MOoOpatceruem u3 mmoxrcecmsa X 7

6 mHoorcecmeo Y. Ecimm Y gaBjigeTcda 9uCcI0BBIM MHOXKECTBOM, TO OTOOpParKeHNe HA3bI- 9 :; 1

BatloT pynryuet. Obosnavenus: f: X — Y, f(x) =y, z+—y. /
Orobparkennst MOXKHO 3aJlaBaTh KapTuHKO#. Hampumep, orobpaxkenue f u3 MHO-

xkecrsa {7,9,11} B muoxkectso {0, 1}, s koroporo f(7) =0, f(9) =0, f(11) =1,  Puc.1. OroGpaxenue.

MOKHO M300pa3nuTh Tak, KaK MMOKa3aHO Ha puc. 1.

3agaga 1. Kakue u3 cjeyonux KapTUHOK OIPEIE/IAI0T OTOOPAXKEHMS ! a L Y
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['(f) € X x Y, cocrositiee u3 Beex map Buja (z, f(x)), toe z € X.
Touno Tax ke, Kak U 0TOOpazkeHusi, TpauKl UMEIOT HAIVISTHYIO HHTEPIIPEeTa-
muto. Tak, manpumep, rpadux {(1,a), (2,b), (3, a), (4, c)}, coorBercrByOMWMit 0OTOG-

Onpenenenne 2. I'pagurom orobpaxkenusi f : X — Y HaspIBaeTCS MHOXKECTBO c ®
b +
ae ®

paxenuio f:{1,2,3,4} — {a,b, c}, n30b6pakén ua puc. 2. Puc. 2. I'paduxk.
Bamaua 2. Kakue u3 npuBeJEHHBIX HUXKE KAPTUHOK COOTBETCTBYIOT I'PaUKaM 0TOOParKeHMii?
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Bamaua 3. Hapucyiite BceBo3aMOKHBIE 0TOOpaykeHus n3 Muoxkectsa {a, b, c} B muoxkecrso {0, 1}, a Takxe co-
OTBETCTBYIOIINE UM I'PadUKH.

Onpegenenne 3. [lycrs nano orobpaxenue [ : X — Y. Ecau f(z) = y, 10 y HasbiBaeTcsi 06pazom snemenma
x, T — npoobpazom sremerma y. MHOXKeCTBO, coCTOsIIee U3 BCEX JIEMEHTOB & Takux, d9ro f(r) = y, Ha3bl-
BAETCS NOAHBIM NPo0OPasom aaemenma y upu otobpaxkenuu f (obosnadenne: f~1(y)). Obpasom mmoscecmea
A C X npu orobpazkeHnu f HasbIBa€TCs MHOMKECTBO, COCTOsINEE M3 BCeX 7aeMeHToB Buja f(z), rme © € A
(o6osmavenue: f(A)). IIpoobpasom mmoocecmea B C 'Y HasblBaeTCss MHOXKECTBO, COCTOSIIEE U3 BCEX TaKUX T,

aro f(x) € B (o6osnauenue: f~'(B)).

Bamaga 4. [lis kaxkgoro u3 ykasaHHbIX Hizke orobpaxkenuii f : {0,1,3,4} — {a,b,c,d} naiimure f({0,3}),

FUL3,4}), fHa), f7 ({a,b}), f71({bd}).
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Bamaua 5. Ilycts f: X — Y, A;, Ay C X. Ob6s13aTe1bHO JTH BEPHO JIU, 9TO: a) f(X)=Y;
6) f(A1UAz) = f(A)U f(A2); B) f(A1NAs) = f(A1) N f(Az); r) f(Ar\ Az) = f(A 1)\f(A2)
n) ecm Ay C Ay, To f(Ar) C f(A2); e) eciu f(Ar) C f(Ag), To Ay C Ay; x) [TH(f(A)) =
Bamaua 6. Ilycte f: X — Y, By, By C Y. Obs3aTebHO JIN BEPHO, 9TO: a) f71(Y)=X;

6) fT'(B1UBy) = fH(B1)U f(By); B) fT'(BiNBy) = f~1(By)N f1(By);
r) fTYBi\ By) = fYBy)\ f(Bo); n) eciu By C By, mo f7Y(By) C fH(By);
e) ecu f~1(By) C f~1(By), To By C By; x) [(f~1(B1)) = Bi?
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Onpenenenue 4. Oroopaxkenue f : X — Y Ha3blBaeTcsd 63aUMMHO 00HO3HAYHBIM, €CTH JJisd Jiloboro y € Y
MHOXKeCTBO f~1(y) COCTOMT POBHO M3 OJHOTO 3JIEMEHTA.

Bamaua 7. Ilycre X = {2,5,7}, Y = {7,32,73}. Hapucyiire BceBO3MOKHBIE B3AUMHO OJ[HO3HATHbIE OTOOParKe-
HUSI U3 MHOXKeCTBa X B MHOXKECTBO Y, a Tak:Ke I'paduKu 3TUX 0TOOparkKeHnii.

3agaga 8. Ilycrs mHO)KecTBO X COCTOUT M3 M 9JIEMEHTOB, & MHOYKECTBO Y — U3 N 3JIEMEHTOB.
a) CKOJIBKO CyIIECTBYeT Pa3IMIHBbIX 0TOOpayKeHuit m3 MHOKeCTBa X B MHOXKECTBO Y 7
6) Kax MHOro cpemu 9Tux 0TOOpazkKeHuil B3AUMHO O/JHO3HATHBIX !

Bagaqa 9. Bepro i, uro eciu orobpaxenue f: X — Y ynosnersopsier yeaopuam f(X) =Y u f71(Y) = X,
TO f — B3aMMHO OJHO3HAYHOE?

Omnpenenenune 5. Komnosuyuets omobpasicernut f: X — Y u g: Y — Z nazpiBaercsa orobpaxkenne h : X — Z
takoe, 9to h(z) = g(f(x)). Obosnauenne: h = go f.

Bamaga 10. /lokaxure, uto ho (go f) = (hog) o f masa mobbix Tpéx orobpaxennii f: X - Y, g:Y = Z
nh:7Z—W.

Banaua 11. Orobpaskenns f : {1,2,3,5} — {0,1,2}, 1 0 0> 3 3 o—e |
g:{0,1,2} — {3,7,8,9},h:{3,7,8,9} — {1,2,3,5} 2%1 1 T 2
n3o0pazkeHel Ha puc. 3. Hapucyiite kKapTunku a1d 3 2 9 e 8 8 3
caejlyomux orobpaxkenuit: a) go f; 6) foug; 5 / 9 9 o5

B) foh; 1) hogof; n) fohog; e) gohof;
X) fohogof; 3) gofohogy. Puc. 3.
Onpegenenne 6. Orobpazkenne f : X — X nazwiBaercs moorcdecmeaenmvim, ecin f(x) = x s moboro x € X.

O6oznauenue: idy.

Omnpenenenne 7. Ilycte mano orobpaxkenne f : X — Y. Orobpaxkenue g : Y — X HazbIBaeTcs 00pammvim
K orobpazkenuio f (obosmauenue: g = f~1), ecsm orobpaxkenus g o f u f o g Toxaectennbl (g o f = idy
u fog=idy). Orobpazkenue f, st KOTOPOTO CYIIECTBYET OOpaTHOE 0TOOParXKeHUe, HA3bIBACTC 00PATUMBIM.

3amada 12. BreisicauTe, Kakue u3 CJIeylommux orodbpazkenunii ooparumbl. Hapucyiite KapTuHKE J1j1s1 0OpaTHBIX
K HIM OTOOparKeHU U COOTBETCTBYIOIMINX UM I'PadUKOB.
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3amaga 13. Ilycts jyist orobpaxkennit f : X — Y u g : Y — X orobpaxkenue f o g Toxjecrsernno. Bepro i,
uyro g = 17

N R

3amada 14. /lokakure, 9TO0 OTOOparkeHne oOpaTUMO TOrJa M TOJBKO TOI/A, KOIJIa OHO B3aUMHO OJHO3HATHO.

Bamaua 15*. O6osnaunm uepes t : X XY — Y x X rakoe orobpazkenue, 4o t(x,y) = (y, x) 1 mobbix € X
y € Y. Jokaxure, uro orobpaxenne f : X — Y obparumo Torma u Tosbko Torga, korya t(I(f)) C Y x X
ecThb rpaduK HeKOTOporo orobpazkenus ¢ : Y — X. Bepno s, uro B aToM ciaydae g = f 17

Bamaua 16*. [Tycrs n — dpukcnposannoe narypaiabHoe ducio, oroopazxkenue [ : N — N craBur B coorBercTBHE

kaxomy k € N ancio n—=k ecm k<n
f()—{ ’ ’

n+k, ecmn kZ>=n,

Bepro s, aro npm orobpaxkenun [ paznumdanblie s7emeHTbl N mMerorT pasnmanbie obpasbi! Haitnnre obpas
MHOXKECTBa HATYPaJIbHbIX unces N.

Bamaga 17*. Kaxxjomy TpeyroiabHuky 7', JUTMHBI CTOPOH KOTOPOTO CYTh a, b U ¢, CONOCTaBUM TPEYroJbHuK 1",
CTOPOHBI KOTOpOro umeror jymsbl (a+b)/2, (b+¢)/2 u (¢ + a)/2. Pacemorpum orobparkeHrne MHOXKECTBA BCEX
TPEYTOJILHUKOB B ¢e0s1, KOTOPOE CTaBUT B COOTBETCTBUE TpeyrobHUKY 1 Tpeyrosbauk 1’. BepHo i, aro npu
9TOM OTOOPaAYKEHUH PA3JINIHBIM TPEYTOJbHUKAM 1’ COOTBETCTBYIOT pa3judHble Tpeyronbuuku 1’7 Bepro s,
YTO KaXKJIbIIi TPEYTOJIBHUK SBJISIETCS 00pa30M KaKoro-HUOYIb TpeyrobHnka! Kakie TpeyroabHUKH SBIISTIOTCS
HENOOGUNCHBLMU INEMEHTNAMU ITOTO OTOOparkKeHust (TO €CTh COOTBETCTBYIOT camu cebe)?
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