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( ) MHOXUH X Ta Y, NO3Ha4aEThbCA
X XY, — ue MHOXNHA BCEMOXANBUX ynopsiakoBaHux nap (z,y), ae « € X,
y €Y, tobTo
XxY=A{(z,y) |z e X,yeY}

Mig (z,y) Byaemo posymiTu OAHOENEMEHTHY MHOXUHY
{z,{z,y}} 3i 3a3Ha4eHHsIM, KNI eneMeHT CTOITb Ha NepLoMy Micyi, TObTO
BNOPsiAKOBaHy napy (z,y) MOXHa IHTEpnpeTyBaTN HaCTYMHUM HYUHOM: Ha
nepLwomy Mmicyi CToiTe enemeHT x, a Ha gpyromy — y. OueBugHo, wo Toai
{z,y} # (z,9) # (v, 2).



Lekaprosuii ) MHOXUH X Ta Y, no3HayaeTbcs
X XY, — ue MHOXNHA BCEMOXANUBUX yrnopsiakoBaHux nap (z,y), ae x € X,

y €Y, tobTo
XxY=A{(z,y) |z e X,yeY}

Mig (z,y) Byaemo posymiTu OAHOENEMEHTHY MHOXUHY
{z,{z,y}} 3i 3a3Ha4eHHsIM, KNI eneMeHT CTOITb Ha NepLoMy Micyi, TObTO
BNOPsiAKOBaHy napy (z,y) MOXHa IHTEpnpeTyBaTn HaCTYMHUM YUHOM: Ha
nepLIOMy Mict Tb €/1EMEHT X a gpyromy — y. OueBngHo, wo Togj
(2,4} # (2,9) # (y,2).




Hekaprosuii (Kaptesiancokuii) MHOXUH X Ta Y, NO3HA4a€TLCs
X XY, — ue MHOXNHA BCEMOXNNBUX yrnopsiakoBaHux nap (z,y), ae « € X,
y €Y, TobTo

XxY={(z,y) |z e X,yeY}

Mig (z,y) Byaemo posymiTu OAHOENEMEHTHY MHOXUHY
{z,{x,y}} 3i 3a3Ha4eHHsIM, KNI eneMeHT CTOITb Ha NepLoMy Micyi, TObTO
BNOPsiAKOBaHy napy (,y) MOXHa iHTEpnpeTyBaTN HAaCTYMHUM YUHOM: Ha
nepLIOMy Mict Tb €/1EMEHT X a gpyromy — y. OueBngHo, wo Togj

(2.9} # (@,y) # (4, ).




Lekaprosuii (Kaptesiancokuii) gobytok muoxud X ta Y, ro oo
X XY, — ue MHOXNHA BCEMOXNNBUX yrnopsiakoBaHux nap (z,y), ae « € X,

y €Y, tobr

XxY=A{(z,y) |z e X,yeY}

Mig (z,y) Byaemo posymiTu OAHOENEMEHTHY MHOXUHY
{z,{z,y}} 3i 3a3na: EHT CTOITb Ha MepLwomy Mmicui, TobTo

BMOPSIAKOBAHY nap
nepLiomy micyi Tb €/IEMEHT X

{z,y} # (z,9) # (v, 2).

E€HHSIM, KW enern
(z,y) MOXHa IHTEPMNPETYBaTN HACTYNHUM HUHOM: Ha
apyromy — y. O4eBnaHoO, WO TO




Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
X XY, — ue MHOXMNHA BCEMOXNBUX ynopsiakoBaHux nap (z,y), ae ¢ € X,

XxY =A{(z,y) |z e X,yeY}

Mig (z,y) byaemo p
{z,{z,y}} 3i 3a3Ha4eHHsAM, KN enemMeHT CT
BMOPsiA KosaHy na (,1’. Y) MOXHa iHTEpPNPeTyBaTN HACTYMHNM YUHOM: Ha
nepLiomy 4 eNIeMENT &

{z,y} # %(u

[Tb Ha nepLuomy Micui, Tob6To

apyromy — y. O4eBngHo, Wo ToAj
apyromy — y. QueBnaHo, wo tog
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Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
X XY, — ue MHOXMHA BCEMOX/IMBUX ynopsigkoBaHux nap (z,y), e « € X,
yey,

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BigHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
X XY, — ue MHOXMHA BCEMOX/IMBUX ynopsigkoBaHux nap (z,y), e « € X,
y €Y, tobTo

XxY={(z,y)|z€eX,yeY}

Mia ynopszkosaroto naporo (z,y)
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
X XY, — ue MHOXMHA BCEMOX/IMBUX ynopsigkoBaHux nap (z,y), e « € X,
y €Y, tobTo

XxY={(z,y)|z€eX,yeY}

r X
Mig ynopsakosaroro napoto (z,y) ByAEMO po3yMiTh OfHOENEMEHTHY MHOXUHY
{z,{z,y}} 3i 3a3HaueHHsIM, KNI eneMeHT CTOITb Ha MepLIOMy Micui,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
X XY, — ue MHOXMHA BCEMOX/IMBUX ynopsigkoBaHux nap (z,y), e « € X,
y €Y, tobTo

X XY ={(z,y) |z e X,yeY}

r X
Mig ynopsakosaroro napoto (z,y) ByAEMO po3yMiTh OfHOENEMEHTHY MHOXUHY
{z,{z,y}} 3i 3a3Ha4eHHsIM, KN eneMeHT CTOITb Ha MepLIoMy Micui, TO6TO
BMNOPsiAKOBaHy napy (Z,y) MOXHa IHTEPNPeTyBaTN HACTYMHUM HUHOM:
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Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
X XY, — ue MHOXMHA BCEMOX/IMBUX ynopsigkoBaHux nap (z,y), e « € X,
y €Y, tobTo

X XY ={(z,y) |z e X,yeY}

r X
Mig ynopsakosaroro napoto (z,y) ByAEMO po3yMiTh OfHOENEMEHTHY MHOXUHY
{z,{z,y}} 3i 3a3Ha4eHHsIM, KN eneMeHT CTOITb Ha MepLIoMy Micui, TO6TO
BMOPsiAKOBaHy napy (,y) MOXHa iHTepnpeTyBaTu HaCTYMHUM YMHOM: Ha
nepLIoMy Micyi CTOITb €1EMEHT X, @ Ha APYromMy — y.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Lekaprosuii (Kaptesiancokuii) gobytok muoxnd X ta Y, no3Ha4aeTbcs
X XY, — ue MHOXMHA BCEMOX/IMBUX ynopsigkoBaHux nap (z,y), e « € X,
y €Y, tobTo

X XY ={(z,y) |z e X,yeY}

* X
Mig ynopsakosaroro napoto (z,y) ByAEMO po3yMiTh OfHOENEMEHTHY MHOXUHY
{z,{z,y}} 3i 3a3Ha4eHHsIM, KN eneMeHT CTOITb Ha MepLIoMy Micui, TO6TO
BMOPsiAKOBaHy napy (,y) MOXHa iHTepnpeTyBaTu HaCTYMHUM YMHOM: Ha
nepLwoMy Micyi CToiTb es1eMeHT x, a Ha gpyromy — y. Qu4eBugHoO, Wo Toai

{z,y} # (z,y) # (y, ).
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3a iHAYKLUiE BBOAMTLCA AeKapTOBUii A00yTOK TPbOX | AOBILHOT CKIHYEHHOT
KINIbKOCTI MHOXUH:

/Yl X /Yg X 1\’3 = (X[ X /Yg) X 1\,;),

Ta
XixXox---xXp=(X1 XX Xn_1) X Xn,

ANS JOBINBHOrO HaTYypasibHOrO Yucna n > 2.

Hapani, ans 4OBINbLHOT HENOPOXKHBLOT MHOXUHU X | AOBIIBHOO H anLHOro

4yucna n 4vepe3s X" nosHavyaTuMemo ge i n-creniHe MHOXMHN X,

TobTo:

X'=X, X’=XxX, ... , X"=Xx...xX.
N———
n-pasis

3a aHanorieo 3 fekapToBuM JobyTKoM, TPbOX
enemenTig (a1, az,a3) = ((a1,a2),as) Ta 8o OBaF IeHTIB

(a1,a2,...,an-1,an) = ((a1,a2,...,an-1),an),

ANA OOBINBHOrO HaTypasibHOro 4ucna n > 3.
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3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT
KiNIbKOCTi MHOXUH:
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT
KiNIbKOCTi MHOXUH:

X1><X2><X3:(X1><X2)><X3
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT
KiNIbKOCTi MHOXUH:

X1><X2><X3:(X1><X2)><X3

Ta
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3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT
KiNIbKOCTi MHOXUH:

X1><X2><X3:(X1><X2)><X3

Ta
X1 X Xo XX Xp=(X1 XX Xp_1) X Xy,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT
KiNIbKOCTi MHOXUH:

X1><X2><X3:(X1><X2)><X3

Ta
X1 X Xo XX Xp=(X1 XX Xp_1) X Xy,

LNt AOBINBHOrO HaTypasbHOro Ymcna n > 2.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT

KiNTbKOCTI MHOMMWH:
X1><X2><X3:(X1><X2)><X3

Ta
X1 X Xo XX Xp=(X1 XX Xp_1) X Xy,

LNt AOBINBHOrO HaTypasbHOro Ymcna n > 2.
Hapani, Ans pOBINbLHOI HENOPOXKHBLOI MHOXMUHKU X | AOBIILHOMO HAaTypasbHOro

yncna n vepes X" NO3HaYaTUMEMO AEKapTOBUil N-CTeMiHb MHOXMHN X,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT

KiNTbKOCTI MHOMMWH:
X1><X2><X3:(X1><X2)><X3

Ta
X1 X Xo XX Xp=(X1 XX Xp_1) X Xy,

LNt AOBINBHOrO HaTypasbHOro Ymcna n > 2.
Hapani, Ans pOBINbLHOI HENOPOXKHBLOI MHOXMUHKU X | AOBIILHOMO HAaTypasbHOro

yncna n vepes X" NO3HaYaTUMEMO AEKapTOBUil N-CTeMiHb MHOXMHN X,

TO6TO:
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT

KiNTbKOCTI MHOMMWH:
X1><X2><X3:(X1><X2)><X3

Ta
X1 X Xo XX Xp=(X1 XX Xp_1) X Xy,

LNt AOBINBHOrO HaTypasbHOro Ymcna n > 2.
Hapani, Ans pOBINbLHOI HENOPOXKHBLOI MHOXMUHKU X | AOBIILHOMO HAaTypasbHOro

yncna n vepes X" NO3HaYaTUMEMO AEKapTOBUil N-CTeMiHb MHOXMHN X,

TO6TO:
X'=X, X’=XxX, ..., X"=Xx..xX.
N————

n-pasis
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3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT

KiNTbKOCTI MHOMMWH:
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yncna n vepes X" NO3HaYaTUMEMO AEKapTOBUil N-CTeMiHb MHOXMHN X,

TO6TO:
X'=X, X’=XxX, ..., X"=Xx..xX.
N————

n-pasis

3a aHanorieto 3 gekapToBuM HODYTKOM, BBEAEMO BNOPSAKOBAHY TPIAKY TPbOX

enemexTie (a1, az,a3) = ((a1,a2),as)
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N————

n-pasis

3a aHanorieto 3 aekapToBUM AOBYTKOM, BBEAEMO BHOPSAKOBAHY TPIAKY TPbOX
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yncna n vepes X" NO3HaYaTUMEMO AEKapTOBUil N-CTeMiHb MHOXMHN X,

TO6TO:
X'=X, X’=XxX, ..., X"=Xx..xX.
N————

n-pasis

3a aHanorieto 3 aekapToBUM AOBYTKOM, BBEAEMO BHOPSAKOBAHY TPIAKY TPbOX
enemeHTie (a1, a2,a3) = ((a1,a2),as) Ta BHOpPsigKOBaHMi Habip 3 N eneMeHTIB
LS} a”l—l)v an) )

(a1,a2,...,an-1,an) = ((a1,az2,..
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

3a iHAYKUiE BBOANTLCS AEKAapTOBUIA [ODYTOK TPLOX i AOBIILHOT CKiHY4EHHOT

KiNTbKOCTI MHOMMWH:
X1><X2><X3:(X1><X2)><X3

Ta
X1 X Xo XX Xp=(X1 XX Xp_1) X Xy,

LNt AOBINBHOrO HaTypasbHOro Ymcna n > 2.
Hapani, Ans pOBINbLHOI HENOPOXKHBLOI MHOXMUHKU X | AOBIILHOMO HAaTypasbHOro

yncna n vepes X" NO3HaYaTUMEMO AEKapTOBUil N-CTeMiHb MHOXMHN X,

TO6TO:
X'=X, X’=XxX, ..., X"=Xx..xX.
N————

n-pasis

3a aHanorieto 3 gekapToBuM HODYTKOM, BBEAEMO BNOPSAKOBAHY TPIAKY TPbOX
enemeHTie (a1, a2,a3) = ((a1,a2),as) Ta BHOpPsigKOBaHMi Habip 3 N eneMeHTIB
(a17 az,...,an—1, an) = (((Il, az, ..., a”l—l)v an) )

ANSl AOBINIBHOFO HaTypasbHOro 4mucna n > 3.
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Mpuknag 1.2.29
Hosepits, wo A X B = & Togi i nmwe toai, konn (A = &)

Posg'ssok. Akuwo A X B # &, To icHye enement (a,b) € A X B. 3giacu
Bunaueae, wo A # I i B # 2.

AHanoridHo, skwo A # @ i B # &, To icHytoTb enementn a € Atab e B. A
omxe (a,b) e AXBiAx B#w.

Mpuknag 1.2.30

Hoeenitb, skwo A X B # @, 10 A X BC C X D Toai i nuwe Toai, Konm
(ACC)AN(BCD).

Poss'sisok. (=) Hexaii (a,b) € A x B. Togi (a,b) € C x D. OTox, siKo

a € A, to a € C. Ananori4Ho oTpumyemo, sikwo b € B, to b € D.

(<) Hexait (a,b) € Ax B. Togia € Aiac C. Takox, b € Bibe D. 3sigcu
sunauneae, wo (a,b) € C x Di Ax BCCxD.
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Pozg'si30k.
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Poss’'sizok. Akwo A X B # @, To icHye enemenT (a,b) € A x B.
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Mpuknag 1.2.29
[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.
AnanoriuHo, sakwo A # & i B # &, 10 icHytoTb enemenTn a € A ta b € B.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.

AnanoriyHo, sakwo A # & i B # &, 10 icHytoTb enemedtn a € Atab € B. A
orxe (a,b) E AXBiAx B#d.
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.

AnanoriyHo, sakwo A # & i B # &, 10 icHytoTb enemedtn a € Atab € B. A
orxe (a,b) E AXBiAx B#d.

Mpuknag 1.2.30

Joeegitb, sikwo A X B # @, 170 A x B C C X D Togi i ninwe togi, Konu
(ACC)AN(BCD).
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.

AnanoriyHo, sakwo A # & i B # &, 10 icHytoTb enemedtn a € Atab € B. A
orxe (a,b) E AXBiAx B#d.

Mpuknag 1.2.30

Joeegitb, sikwo A X B # @, 170 A x B C C X D Togi i ninwe togi, Konu
(ACC)AN(BCD).

Po3zg'si30k.
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.

AnanoriyHo, sakwo A # & i B # &, 10 icHytoTb enemedtn a € Atab € B. A
orxe (a,b) E AXBiAx B#d.

Mpuknag 1.2.30

Joeegitb, sikwo A X B # @, 170 A x B C C X D Togi i ninwe togi, Konu
(ACC)AN(BCD).

Poss'sizok. (=)
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.

AnanoriyHo, sakwo A # & i B # &, 10 icHytoTb enemedtn a € Atab € B. A
orxe (a,b) E AXBiAx B#d.

Mpuknag 1.2.30

Joeegitb, sikwo A X B # @, 170 A x B C C X D Togi i ninwe togi, Konu
(ACC)AN(BCD).

Poss'sisok. (=) Hexaii (a,b) € A X B.
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[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.
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orxe (a,b) E AXBiAx B#d.
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Bunnueae, wo A # J i B # 2.

AnanoriyHo, sakwo A # & i B # &, 10 icHytoTb enemedtn a € Atab € B. A
orxe (a,b) E AXBiAx B#d.
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Joeegitb, sikwo A X B # @, 170 A x B C C X D Togi i ninwe togi, Konu
(ACC)AN(BCD).

Poss'sizok. (=) Hexaii (a,b) € A x B. Togi (a,b) € C x D. OTox, siKwo
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a € A, 7o a € C. Ananoriuno otpumyemo, skwo b € B, To b € D.
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Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.
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[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.
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orxe (a,b) E AXBiAx B#d.

Mpuknag 1.2.30

Joeegitb, sikwo A X B # @, 170 A x B C C X D Togi i ninwe togi, Konu
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[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.
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Mpuknag 1.2.29

[Hoeegits, wo A x B = @ toai i nimwe Togj, konm (A = @)V (B = 2).

Posg'szok. Akwo A X B # &, To icHye enemenT (a,b) € A X B. 3Biacu
Bunnueae, wo A # J i B # 2.

AnanoriyHo, sakwo A # & i B # &, 10 icHytoTb enemedtn a € Atab € B. A
orxe (a,b) E AXBiAx B#d.

Mpuknag 1.2.30

Joeegitb, sikwo A X B # @, 170 A x B C C X D Togi i ninwe togi, Konu
(ACC)AN(BCD).

Poss'sizok. (=) Hexaii (a,b) € A x B. Togi (a,b) € C x D. OTox, siKwo

a € A, 7o a € C. Ananoriuno otpumyemo, skwo b € B, To b € D.

(«) Hexait (a,b) € Ax B. Togia € Aiaec C. Takox, b€ Bibe€ D. 3sigcu
sunnmneae, wo (a,b) € C x DiAx BCCxD.
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JoBeaitTb Taki piBHOCTI:

(i) Ax (BUC)=AXxBUAXC;
(i) Ax(BNC)=AxBNAxC,;
(1it) Ax (B\C)=(AxB)\(AxCQO).

[oeeaite Taki piBHOCTI:
(i) AxC)N(BxD)=(ANB) x (CND);
(1) (AXxC)U(BxD)=(AUB) x (CUD);
(1i1) AxC=(AxY)N (X xC);
(iv) (Ax D)°=(A°xY)U (X x D),
e ABCYiC,DCY.
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Bnpasa 1.2.9

[oBeaiTb Taki piBHOCTI:

(i) Ax (BUC)=AXxBUAXC,;
(i) Ax (BNC)=AxBnNAxC,
(i17) Ax (B\C)=(AxB)\ (AxCQC).
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Bnpasa 1.2.9

[oBeaiTb Taki piBHOCTI:

(1) Ax(BUC)=AxBUAXC,;
(i) Ax (BNC)=AxBnNAxC,
(i17) Ax (B\C)=(AxB)\ (AxCQC).

v

Bnpasa 1.9.10

[JoeegiTb Taki piBHOCTI:
(1) ((AxC)N(BxD)=(ANB)x (CND);
(i) (AxC)U(BxD)=(AUB) x (CUD);
(ii1) AxC=(AxY)N(X xC);

) (Ax D)= (A°xY)U (X x D°),
e ABCYiC,DCY.

(v

A
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— Ue NiAMHOXIHA AeKapTOBOro A0DYTKY ABOX MHOXUH.
BigHowennst f, o3HaveHe Ha fgekapTtoBoMy aobytky X X Y Take, wo ans
KOXHOrO enemenTa = 3 X icHye He Binble ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBaETLCA 4acTKOBUM BifOOpaXeHHsIM, | NO3HAYAETLCS Tak
f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHoXMHA

D(f) ={x € X | icHye enement y B Y Taknii, wo (z,y) € f}

Ha f, a

Ha3UBaETLCS 0b1aC
NiAMHOXIMHA

O BU3HAY€E€HHS HYaCTKOBOT(

E(f) ={y € Y| icnye enement z 8 X Takuii, wo (z,y) € [}

Ha3MBAETLCS I

3aysaxknmo, sikwo f: X — Y — yactkose BigobparkeHHsi, TO N5l KOXHOIO
enementa € X muoxuna T = {y € Y | (z,y) € f} € ne binbe Hix

O HOTOYKOBOIO, x04a MHOXUHA §J = {x € X | (z,y) € f} moxe byTn i
NOPOXHBOLO, | OAHOTOYKOBOI), | CKIHYEHHO, | HECKIHYEHHOK), B 3aJIEXKHOCTI Bij
Bubopy y € Y, T06TO Big BU3HAYEHHS 4aCTKOBOro BifobparkeHHs f.




BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsa f, o3HayeHe Ha gekapToBomy AobyTky X X Y Take, wo ans
KOXXHOrOo eniemenTa 2 3 X icHye He Dinblue ogHOro enemenTa ¥y 3 Y Takoro, Lo
(z,y) € f HasnBaeTbCs , 1 MO3HAYaETLCA TakK

f: X =Y.V ubomy » Bigobpaxae X B Y”
MMiamHoxMHa

BUNAAKY KaXyTb, WO *f HacTK

f)={x € X | icnye enement y B Y Taknii, wo (z,y) € f}

Ha3MBa€ETLCA 061 BU3HAYEH KOBOro Bifgobpax 7 f,a
nigMHOXIHA

E(f) ={y € Y| icnye enement z 8 X Taknii, wo (z,y) € f}

Ha3MBAETLCS I

enementa x € X mHoxkuHa T ={y € Y | (z,y) € f} € He binbe
OAHOTOYKOBOK, XOHa MHOXMHA 1/ ={x e X | (x,y) € f} moxe byTn i
0, | HECKIHYEHHO0, B 3aN€>XXHOCTI Bif

yBaxkumo, sikwo f: X — Y — vacTtkoBe BigobparkeHHs, TO 415 KOXXHOMO

HI>X

D,

MOPOXHLOLO, | OJAHOTOUKOBOIO, i ¢ “KIHYEHHO
Bubopy y € Y T06TO Big BU3HAYeHHs 4acTKOBOro BigobparkenHs f.
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BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHs1 f, o3HaveHe Ha fgekapToBoMy Aobytky X X Y
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BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo

(z,y) € f
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BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETLCS YACTKOBUM BIifOOPArKEHHSIM,
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BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

fr X =Y.
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BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
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BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHOXMHA
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BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHOXMHA

D(f) = {z € X | icnye enement y B Y Takuii, wo (z,y) € f}
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BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHOXMHA

D(f) = {z € X | icnye enement y B Y Takuii, wo (z,y) € f}

Ha3MBaETLCS 0b6/1aCTIO BU3HAYEHHS] YACTKOBOro BigobpaxeHHs f, a
NiAMHOXIMHA
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHOXMHA

D(f) = {z € X | icnye enement y B Y Takuii, wo (z,y) € f}

Ha3MBaETLCS 0b6/1aCTIO BU3HAYEHHS] YACTKOBOro BigobpaxeHHs f, a
NiAMHOXIMHA

E(f) ={y €Y | icnye enement z 8 X Takuii, wo (z,y) € f}

Ha3UBaETLCS 061aCTHO 3Ha4YE€Hb YAaCTKOBOro BigobpaxerHs f.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHOXMHA

D(f) = {z € X | icnye enement y B Y Takuii, wo (z,y) € f}

Ha3MBaETLCS 0b6/1aCTIO BU3HAYEHHS] YACTKOBOro BigobpaxeHHs f, a
NiAMHOXIMHA

E(f) ={y €Y | icnye enement z 8 X Takuii, wo (z,y) € f}

Ha3UBaETLCS 061aCTHO 3Ha4YE€Hb YAaCTKOBOro BigobpaxerHs f.

3ayBaxumo, sikwo f: X — Y — yacTkoBe BifobparkeHHs, TO AJisi KOXKHOrO
enementa € X mHoxuna T = {y € Y | (z,y) € f} € ne Binble Hix
OLHOTOYKOEOHO,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHOXMHA

D(f) = {z € X | icnye enement y B Y Takuii, wo (z,y) € f}

Ha3MBaETLCS 0b6/1aCTIO BU3HAYEHHS] YACTKOBOro BigobpaxeHHs f, a
NiAMHOXIMHA

E(f) ={y €Y | icnye enement z 8 X Takuii, wo (z,y) € f}

Ha3UBaETLCS 061aCTHO 3Ha4YE€Hb YAaCTKOBOro BigobpaxerHs f.

3ayBaxumo, sikwo f: X — Y — yacTkoBe BifobparkeHHs, TO AJisi KOXKHOrO
enementa € X mHoxuna T = {y € Y | (z,y) € f} € ne Binble Hix
OAHOTO4KOBOI, x04a MHOXUHA § = {2 € X | (z,y) € f} moxe ByTn i
NMOPOXXHBOK, | OAHOTOHKOBOI), | CKIHYEHHOK, | HECKIHYEHHOLO,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BigHowenHs — ue NiAMHOXMHA AEKAPTOBOro f0OYTKY ABOX MHOXMUH.
BigHoweHHsi f, o3HaveHe Ha gekapToBoMy pobyTtky X X Y Take, wo ans
KOXHOTrO eniemeHTa = 3 X icHye He Binbwe ogHoro enemenTa y 3 Y Takoro, wo
(z,y) € f Ha3MBAETBCS 4AaCTKOBUM BifODPAXKEHHSIM, | NO3HAYAETLCA Tak

f: X =Y.V ubomy Bunagky kaxytb, wo “f yactkoso Bigobpaxae X B Y.
[MiamHOXMHA

D(f) = {z € X | icnye enement y B Y Takuii, wo (z,y) € f}

Ha3MBaETLCS 0b6/1aCTIO BU3HAYEHHS] YACTKOBOro BigobpaxeHHs f, a
NiAMHOXIMHA

E(f) ={y €Y | icnye enement z 8 X Takuii, wo (z,y) € f}

Ha3UBaETLCS 061aCTHO 3Ha4YE€Hb YAaCTKOBOro BigobpaxerHs f.

3ayBaxumo, sikwo f: X — Y — yacTkoBe BifobparkeHHs, TO AJisi KOXKHOrO
enementa € X mHoxuna T = {y € Y | (z,y) € f} € ne Binble Hix
OAHOTO4KOBOI, x04a MHOXUHA § = {2 € X | (z,y) € f} moxe ByTn i
NMOPOXXHLOK, | OAHOTOHKOBOH), | CKIHYEHHOI, | HECKIHYEHHOO, B 3aNE€XHOCTI Bij,
Bubopy y € Y, TobT0 Big Bu3HAaYeHHs 4acTKOBOro BigobpaxkerHs f.
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Yacrtkose BigobparkeHHsi f: X — Y, obnacte BusHa4veHHs sikoro 3biraeTbecs 3
X, tobto D(f) = X, HasuBaeTbCs 3 MHOXUHU X B Y i
nosHa4aerbcs Tak f: X — Y.
SAkwo BM3HaveHo 4acTkose Bigobpaxenns f: X — Y (BigobpaxenHs
f: X —=Y)i(x,y) € f, 70y usomy Bunaaky byaemo rooputu, Lo
( )

, | ue nosHavatumemo tak: y = f(x). Hagani,
AKWo ans sigobpaxenns f: X — Y 3posymino, skumn € muoxunn X Ta Y,
TO ANIS CNPOLLEHHA BUKNagy sigobpakents f nosnavatumemo Tak: y = f(x).

Yactkose BigobpaxenHs f: X — Y, ne Y — MHOXnHa Hqucen (HaTypanbHuX,
LiNnX, pauioHanbHUX, JIACHUX, KOMIIEKCHUX), Ha3MBAETLCS



Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X,

-~ Tononorin Jlexujn 3:Aexaprosnii g06yTOK MHOXWH, BIAHOWENHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, HazuBaeTbea BigobpaxxeHHaM 3 MHOXUHN X B Y
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, Ha3uBaeTbea BigobpaxxeHHsaM 3 MHOXUHN X B Y i
nosHavaerbcst Tak f: X — Y.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, Ha3uBaeTbea BigobpaxxeHHsaM 3 MHOXUHN X B Y i
nosHavaerbcst Tak f: X — Y.

SAkwo Bu3HaqeHo HacTkoBse Bigobpaxenns f: X — Y (sigobparkenns

fiX =5Y)i(zy) € f,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, Ha3uBaeTbea BigobpaxxeHHsaM 3 MHOXUHN X B Y i
nosHavaerbcst Tak f: X — Y.

SAkwo Bu3HaqeHo HacTkoBse Bigobpaxenns f: X — Y (sigobparkenns

f: X—=Y)i(x,y) € f, 70y ubomy BuUnagky byaemo rosoputu, Lo
enemenToBi v € X vactkose Bigobpaxenns (BigobpaxenHs) [ cTasuts y
BIAMOBIAHICTL enemMeHT iy € Y,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, Ha3uBaeTbea BigobpaxxeHHsaM 3 MHOXUHN X B Y i
nosHavaerbcst Tak f: X — Y.

SAkwo Bu3HaqeHo HacTkoBse Bigobpaxenns f: X — Y (sigobparkenns

f: X—=Y)i(x,y) € f, 70y ubomy BuUnagky byaemo rosoputu, Lo
enemenToBi v € X vactkose Bigobpaxenns (BigobpaxenHs) [ cTasuts y
BIAMOBIAHICTL eneMeHT Y € Y, | ue no3Ha4aTuMeMo Tak:
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, Ha3uBaeTbea BigobpaxxeHHsaM 3 MHOXUHN X B Y i
nosHavaerbcst Tak f: X — Y.

SAkwo Bu3HaqeHo HacTkoBse Bigobpaxenns f: X — Y (sigobparkenns

f: X—=Y)i(x,y) € f, 70y ubomy BuUnagky byaemo rosoputu, Lo
enemenToBi v € X vactkose Bigobpaxenns (BigobpaxenHs) [ cTasuts y
BiAnoBigHICTL eneMeHT y € Y, i ue nosHadaTumemo Tak: y = f(x).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, Ha3uBaeTbea BigobpaxxeHHsaM 3 MHOXUHN X B Y i
nosHavaerbcst Tak f: X — Y.

SAkwo Bu3HaqeHo HacTkoBse Bigobpaxenns f: X — Y (sigobparkenns

f: X—=Y)i(x,y) € f, 70y ubomy BuUnagky byaemo rosoputu, Lo
enemenToBi v € X vactkose Bigobpaxenns (BigobpaxenHs) [ cTasuts y
BignoBigHIcTb enemeHT y € Y, i ue nosHadaTumemo Tak: y = f(x). Hagani,
AKwWwo anst Bigobpaxenus f: X — Y 3posymino, skumu € mHoxunun X 1a Y,
TO AJ/151 CNPOLUEHHs BUKNady BigobpaxenHs f nosHadaTumemo Tak: y = f(x).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Yacrtkose BigobpaxkeHHst f: X — Y, obnacTtb BU3Ha4YeHHSA SIKOro 36ira€Tbes 3
X, 10670 D(f) = X, Ha3uBaeTbea BigobpaxxeHHsaM 3 MHOXUHN X B Y i
nosHavaerbcst Tak f: X — Y.

SAkwo Bu3HaqeHo HacTkoBse Bigobpaxenns f: X — Y (sigobparkenns

f: X—=Y)i(x,y) € f, 70y ubomy BuUnagky byaemo rosoputu, Lo
enemenToBi v € X vactkose Bigobpaxenns (BigobpaxenHs) [ cTasuts y
BignoBigHIcTb enemeHT y € Y, i ue nosHadaTumemo Tak: y = f(x). Hagani,
AKwWwo anst Bigobpaxenus f: X — Y 3posymino, skumu € mHoxunun X 1a Y,
TO AJ/151 CNPOLUEHHs BUKNady BigobpaxenHs f nosHadaTumemo Tak: y = f(x).

YHacrkose Bigobpaxents f: X — Y, pe Y — mMHOXMHA 4ucen (HaTypanbHUX,
WiNnX, pauioHanbHUX, AICHUX, KOMMIEKCHIX), HAa3UBAETLCS hYHKLIEL.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

Biavowenns p1 = {(z,y) € R x R | [z] = [y[} i p2 = {(z,5) ER x R | 7 < y}
Ha MHOXUHI R X R He € 4acTkoBumu BigobparkeHHAMU
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

Biavowenns p1 = {(z,y) € R x R | [z = [y[} i p2 = {(z,5) ER x R |z < y}
Ha MHOXMHI R X R He € yacTkoBumn BigobpaxeHHsimn (gue. puc.).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

Biavowenns p1 = {(z,y) € R x R | [z = [y[} i p2 = {(z,5) ER x R |z < y}
Ha MHOXMHI R X R He € yacTkoBumn BigobpaxeHHsimn (gue. puc.).

yA YA
P1 P2
0 ; 0 .;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns ps = {(0,0),(0,1)} ta ps = {(z,y) E R xR |z =1} Ha
mMHOXUHI R X R He € wacTkoBMMY Bigobpa>keHHsiMM
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns ps = {(0,0),(0,1)} ta ps = {(z,y) E R xR |z =1} Ha
MHOXUHI R X R He € 4acTkoBuMY BigobparkeHHsmun (AunB. puc.).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns ps = {(0,0),(0,1)} ta ps = {(z,y) E R xR |z =1} Ha

MHOXUHI R X R He € 4acTkoBuMY BigobparkeHHsmun (AunB. puc.).
yh yh
P3 P4
le
0 i of 1 x
”
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns p1 = {(z,2) ERXR |z > —1} Ta
p2 ={(z,y) E RxR| |z| =y, |z| < 3} nHa mHoxuHi R X R € yacTkoBMMM
BiOOPaXKEHHSIMU, ane He € BiJOOPa>keHHsIMK

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns p1 = {(z,2) ERXR |z > —1} Ta
p2 ={(z,y) E RxR| |z| =y, |z| < 3} nHa mHoxuHi R X R € yacTkoBMMM
BigobpaxeHHamu, ane He € BigobpaxenHamn (gus. puc.).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns ¢1 = {(z,2) ER xR |z > —1} Ta
p2 ={(z,y) E RxR| |z| =y, |z| < 3} nHa mHoxuHi R X R € yacTkoBMMM
BigobpaxeHHamu, ane He € BigobpaxenHamn (gus. puc.).

yh yﬂ

—1
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns ¢ = {(z,y) E RxR |z =y} T1a
Y2 ={(z,y) ER X R | |z| = y} Ha mHoxuni R X R € BigobpakeHHsimu
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns ¢ = {(z,y) E RxR |z =y} T1a
Yo = {(z,y) ER X R | |z| = y} Ha mHoxuni R X R € BigobpakeHHsmn (auns.

puc.).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.31

BigHowenns ¢ = {(z,y) E RxR |z =y} T1a
Yo = {(z,y) ER X R | |z| = y} Ha mHoxuni R X R € BigobpakeHHsmn (auns.

puc.).

yﬂ yﬂ

1 b2
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Hapani, skwo f: X — Y — (uactkose) BifobpaxeHnsi, To gns « € X,
ACD(f),yeY iBCE(f), 1o uepes f(x) bysemo nosnavatu

eNeMeHTa & CTOCOBHO (4acTKOBOBOro) BifobparkeHHs f, TOBTO Takuii enemeHT
y €Y, wo (z,y) € f; uepes [ (y) = {x € X | (z,y) € f} — nosruii
/7:,'-:‘-;0,!; 3 eNleMeHTa Y CTOCOBHO (4acTKOBOro) BifobpaxkeHHs f; a Takox

Uir@y i e =i

zEA yeEB
aki Mn Bysemo Hasneatu MHOXMHU A Ta
MHOXUHU B cTocoBHO (4acTkoBoro) sigobpaxkeHHs f.
Bigobpaxents f: X — Y Hasusaerbcs , abo
, abo , AKWo ansi byab-akux x,y € X 3 TOro, wo
x # vy sunnueae f(z) # f(y), , abo , SAKLLO

A5t KOXKHOTO eneMeHTa y € Y iCHyvf enemenT = 3 X Takuii, wo f(x) = y.
B|;{,u6pu>+<eHHﬂ sIKe OQHOYACHO € IH EKTUBHUM i ciop "€KTUBHUM Ha3NBAETLCS

: 1. Y MaTeMaTnYHil NiTepaTypi 4acTo iH'EKTUBHI, COp'EKTUBHI Ta
BieKTUBHI BiAODparkeHHs1 Ha3MBALOTb ) Ta biekyiero,
BIANOBIAHO.




JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hagani, skwo f: X — Y — (vactkose) BigobpaxeHHsi, To ans « € X,
ACD(f),yeY i BCE(f), to uepes f(z) byaemo nosHaqatn obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT

yeY, wo (z,y) € f;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hagani, skwo f: X — Y — (vactkose) BigobpaxeHHsi, To ans « € X,
ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
y €Y, wo (z,y) € f; uepes f(y) = {x € X | (x,y) € f} — nosHuii
npoobpas enemMeHTa y CTOCOBHO (4aCTKOBOro) BifobpakeHHs f;
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Hagani, skwo f: X — Y — (vactkose) BigobpaxeHHsi, To ans « € X,
ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
y €Y, wo (z,y) € f; uepes f(y) = {x € X | (x,y) € f} — nosHuii
npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
NO3HAY MO
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ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
y €Y, wo (z,y) € f; uepes f(y) = {x € X | (x,y) € f} — nosHuii
npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
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eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
y €Y, wo (z,y) € f; uepes f(y) = {x € X | (x,y) € f} — nosHuii
npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
NO3HAY MO

fO=Ur@y i o= Ui e

TEA yeB

ki Mu OyseMo Ha3uBaTu 06pa3om MHOXMHW A Ta MoBHUM poobpasom
MHOXUHM B cTtocosHo (4acTkosoro) sigobpaxerHs f.
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npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
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ki Mu OyseMo Ha3uBaTu 06pa3om MHOXMHW A Ta MoBHUM poobpasom
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eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
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MHOXUHM B cTtocosHo (4acTkosoro) sigobpaxerHs f.

Bigobpaxents f: X — Y HazuBaeTbca iH'ekTuBHuM, abo B3aEMHO
04HO3HAYHUM, abO BK/IaAEHHAM, AKWO Anst byab-sikux x,y € X 3 TOro, o

x # y sunaueae f(x) # f(y),
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eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
y €Y, wo (z,y) € f; uepes f(y) = {x € X | (x,y) € f} — nosHuii
npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
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ki Mu OyseMo Ha3uBaTu 06pa3om MHOXMHW A Ta MoBHUM poobpasom
MHOXUHM B cTtocosHo (4acTkosoro) sigobpaxerHs f.

Bigobpaxents f: X — Y HazuBaeTbca iH'ekTuBHuM, abo B3aEMHO
04HO3HAYHUM, abO BK/IaAEHHAM, AKWO Anst byab-sikux x,y € X 3 TOro, o
x # y sunnueae f(x) # f(y), ctop’'ektusHum,
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ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
y €Y, wo (z,y) € f; uepes f(y) = {x € X | (x,y) € f} — nosHuii
npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
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ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
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MHOXUHM B cTtocosHo (4acTkosoro) sigobpaxerHs f.

Bigobpaxents f: X — Y HazuBaeTbca iH'ekTuBHuM, abo B3aEMHO
04HO3HAYHUM, abO BK/IaAEHHAM, AKWO Anst byab-sikux x,y € X 3 TOro, o

x # y sunnueae f(x) # f(y), ctop'ektusrum, abo sigobpaxennsm “Ha’, akwo
OJ151 KOXKHOTO efieMeHTa y € Y icHye enemenT x 3 X Takuii, wo f(x) = y.
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Hagani, skwo f: X — Y — (vactkose) BigobpaxeHHsi, To ans « € X,
ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
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ki Mu OyseMo Ha3uBaTu 06pa3om MHOXMHW A Ta MoBHUM poobpasom
MHOXUHM B cTtocosHo (4acTkosoro) sigobpaxerHs f.

Bigobpaxents f: X — Y HazuBaeTbca iH'ekTuBHuM, abo B3aEMHO
04HO3Ha4YHUM, abo BKIaAEHHAM, AKIWO Ans Byab-skux x,y € X 3 Toro, wo

x # y sunnueae f(x) # f(y), ctop'ektusrum, abo sigobpaxennsm “Ha’, akwo
OJ151 KOXKHOTO efieMeHTa y € Y icHye enemenT x 3 X Takuii, wo f(x) = y.
BigobparkeHHsi, sike OQHOHACHO € iH'EKTUBHUM | CIOP EKTUBHUM HA3NBAETHCS
bieKTUBHUM.
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Hagani, skwo f: X — Y — (vactkose) BigobpaxeHHsi, To ans « € X,
ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
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npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
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€A yEB

ki Mu OyseMo Ha3uBaTu 06pa3om MHOXMHW A Ta MoBHUM poobpasom
MHOXUHM B cTtocosHo (4acTkosoro) sigobpaxerHs f.

Bigobpaxents f: X — Y HazuBaeTbca iH'ekTuBHuM, abo B3aEMHO
04HO3Ha4YHUM, abo BKIaAEHHAM, AKIWO Ans Byab-skux x,y € X 3 Toro, wo

x # y sunnueae f(x) # f(y), ctop'ektusrum, abo sigobpaxennsm “Ha’, akwo
OJ151 KOXKHOTO efieMeHTa y € Y icHye enemenT x 3 X Takuii, wo f(x) = y.
BigobparkeHHsi, sike OQHOHACHO € iH'EKTUBHUM | CIOP EKTUBHUM HA3NBAETHCS
biekTuBHUM. Y MaTeMaTW4HIA NiTepaTypi 4acTo iH'EKTUBHI, CIOpP EKTUBHI Ta
BiEKTUBHI BiAODpParkeHHs1 Ha3MBalOTb
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Hagani, skwo f: X — Y — (vactkose) BigobpaxeHHsi, To ans « € X,
ACD(f), yeY i BCE(f), to 4epe3 f(x) bynemo nosHauatun obpas
eNeMeHTa & CTOCOBHO (4acTKoBOBOro) BigobpaxkeHHs f, TOBTO Takwii enemeHT
y €Y, wo (z,y) € f; uepes f(y) = {x € X | (x,y) € f} — nosHuii
npoobpas eneMeHTa Yy CTOCOBHO (4aCTKOBOro) BifobpaxkeHHs f; a Takox
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ki Mu OyseMo Ha3uBaTu 06pa3om MHOXMHW A Ta MoBHUM poobpasom
MHOXUHM B cTtocosHo (4acTkosoro) sigobpaxerHs f.

Bigobpaxents f: X — Y HazuBaeTbca iH'ekTuBHuM, abo B3aEMHO
04HO3Ha4YHUM, abo BKIaAEHHAM, AKIWO Ans Byab-skux x,y € X 3 Toro, wo

x # y sunnueae f(x) # f(y), ctop'ektusrum, abo sigobpaxennsm “Ha’, akwo
OJ151 KOXKHOTO efieMeHTa y € Y icHye enemenT x 3 X Takuii, wo f(x) = y.
BigobparkeHHsi, sike OQHOHACHO € iH'EKTUBHUM | CIOP EKTUBHUM HA3NBAETHCS
biekTuBHUM. Y MaTeMaTW4HIA NiTepaTypi 4acTo iH'EKTUBHI, CIOpP EKTUBHI Ta
BieKTUBHI BIiAOBParkeHHs1 HA3MBAIOTb iH EKLIENO, CHOp EKLjIEO Ta bIEKLiErO,
BiANOBIAHO.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.32

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BigHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.32

Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BIAMOBIAHICTb Sin x.
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Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BignoBiaHiCTL sin z. Toai Bigobpa>keHHs
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Mpuknag 1.2.32

Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BignoBiaHiCTL sin z. Toai Bigobpa>keHHs
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.32

Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BignoBiaHiCTL sin z. Toai Bigobpa>keHHs

O sin: R — R He € iH'EKTUBHUM | He € CIOpP EKTUBHUM;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.32

Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BignosigHicTb sinx. Togi BigobparkeHHs

O sin: R — R He € iH'EKTUBHUM | He € CIOpP EKTUBHUM;

@ sin: R — [—1, 1] He € iH'€KTUBHUM ane € ClOp'€EKTUBHUM;
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Mpuknag 1.2.32

Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BignoBigHicTb sin z. Toai Bifobpa>keHHs

O sin: R — R He € iH'EKTUBHUM | He € CIOpP EKTUBHUM;

@ sin: R — [—1, 1] He € iH'€KTUBHUM ane € ClOp'€EKTUBHUM;

© sin: [—7/2,7/2] — R € iH'ekTUBHUM, ane He € CIOP’EKTNBHNM;
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Mpuknag 1.2.32

Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BignoBigHicTb sin z. Toai Bifobpa>keHHs

sin: R — R He € iH'EKTUBHUM | He € ClOp’EKTUBHUM;

sin: R — [—1, 1] He € ih'ekTuBHUM ane € ClOp €KTUBHUM;

sin: [—7/2,7/2] — R € iH'ekTUBHUM, ane He € CIOP EKTNBHNM;

sin: [—m/2,7/2] = [—1,1] € biekTusHuUM.

0000
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Mpuknag 1.2.32

Yepes sin no3Ha4MMO BiJHOLUEHHS!, sike KOXKHOMY AIACHOMY YUCAy T CTaBUTb Y
BignoBiaHiCTL sin z. Toai Bigobpa>keHHs

O sin: R — R He € iH'EKTUBHUM | He € CIOpP EKTUBHUM;

@ sin: R — [—1, 1] He € iH'€KTUBHUM ane € ClOp'€EKTUBHUM;

© sin: [—7/2,7/2] — R € iH'ekTUBHUM, ane He € CIOP’EKTNBHNM;
Q sin: [—7/2,7/2] — [—1, 1] € biekTuBHUM.

3ayBaXkUMO TaKOX, WO YCi BULLE NepesiveHi BigobparkeHHs € pisHUMMU.
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Mpuknag 1.2.33

Hexain f: X — Y — sigobpaxenns, A, BC X i C,D C f(X).
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Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:
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Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:

(1) F(AUB) = f(A)U f(B);

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexan f: X — Y — Bigobpaxenusi, A, B C X i C,D C f(X). Joeegitb Taki
BNACTNBOCTI:

(i) f(AUB) = f(A)U f(B);

(ii) f(AN\B) C f(A)\ f(B);

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:
(i) f(AUB) = f(A)Uf(B);
(i) f(A\B) C f(A)\ f(B);
(7i2) Bkntouenns f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIBHICTIO;

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:
(i) f(AUB) = f(A)Uf(B);
(i) f(A\B) C f(A)\ f(B);
(7i2) Bkntouenns f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIBHICTIO;
(iv) f(ANB) C f(A)N f(B);

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNIACTUBOCTI:
(1) F(AUB) = f(A)U f(B);
) f(A\ B) C f(A)\ £(B);
) Bkntodennst f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIiBHICTIO;
(i) f(ANB)C f(A)N f(B);
) BkniouenHs f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO;

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:
(1) fF(AUB) = f(A)U f(B);
(i1) f(A\B) C f(A)\ f(B);
(7i2) Bkntouenns f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIBHICTIO;
(i) f(ANB)C f(A)N f(B);
v) BkmodeHHs f(AN B) C f(A) N f(B) He MOXHa 3aMiHUTK PIBHICTIO;
)

(vi) 3 A C B eunnusae f(A) C f(B);

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiAHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:
(i) f(AUB)=f(A)Uf(B);

(i) fF(A\B) C f(A)\ f(B);
(7i2) Bkntouenns f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIBHICTIO;

)
)
(w; f(ANB) C f(A) N f(B);
)
) f

sitodeHHst f(AN B) C f(A) N f(B) He MOXHa 3aMiHTMN PIiBHICTIO;
3 A C B eunnusae f(A) C f(B);
(Uie} Ai> = Uie/ f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuMH B X;

v
(vi

(vig
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:

(1) fF(AUB) = f(A)U f(B);

(i) fF(A\B) C f(A)\ f(B);
(7i2) Bkntouenns f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIBHICTIO;
(i) f(ANB) < f(A)N f(B);
v) BkaodeHHs f(AN B) C f(A) N f(B) He MOXHa 3aMiHNTK PIiBHICTIO;
(vi) 3 A C B eunnusae f(A) C f(B);
(vid) f (Uiej Ai> = Uie/ f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuMH B X;
) f

(vigi (ﬂiej Ai> C ﬂiej f(A;) ans posineroi cim'i {A;}ic g niamuoxunn B X;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNIACTUBOCTI:
(i) f(AUB) = f(A)U f(B);
ii) f(A\B) C f(A)\ f(B);
) Bkntodennst f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIiBHICTIO;
) f(ANB) C f(A)N f(B);
) BkniouenHs f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO;
(vi) 3 A C B eunnusae f(A) C f(B);
)
)
)

f (Uie] Ai> = Uze/ f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuMH B X;
f (ﬂiej Ai> C ﬂiej f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuH B X;
BKJIIOHEHHS [ (miej Ai> C niej f(A;) He MOXXHA 3aMiHMTN PIBHICTIO;

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:

(i) J(AUB) = f(A) U f(B)

(i) fF(A\B) C f(A)\ f(B);
(7i2) Bkntouenns f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIBHICTIO;
(i) f(ANB)C f(A)N f(B);

)

|

) BkniouenHs f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO;
(vi) 3 A C B eunnusae f(A) C f(B);

)

)

)

)

f (Uie] Ai> = Uie/ f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuMH B X;
f (ﬂiej Ai> C ﬂiej f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuH B X;
BKJIIOHEHHS [ (miej Ai> C niej f(A;) He MOXXHA 3aMiHMTN PIBHICTIO;

ft <Uiej Ai> = Uie/ F=1(A;) ana posineHoi cim'i {Ai}ic_g nipmHOXMH

BY,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNIACTUBOCTI:
(1) fF(AUB) = f(A)U f(B);
ii) f(A\B) C f(A)\ f(B);
) Bkntodennst f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIiBHICTIO;
) f(ANB) C f(A)N f(B);
) BkniouenHs f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO;
(vi) 3 A C B eunnusae f(A) C f(B);
)
)
)
)

(vid) f (Uiej Ai> = Uie/ f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuMH B X;
(vidt) f (ﬂiej Ai> C ﬂiej f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuH B X;
(iz) BkAOYeHHs f (miej Ai> C niej f(A;) He MOXXHA 3aMiHMTN PIBHICTIO;
(x) f~1 <Uiej Ai> = Uie/ FH(As) ans posinenoi cim'i {A;}ic g niaMHOXMH
BY,
(x3) f1 (ﬂief Ai) = miej F1(A;) ana posinbHoT cim'i {Ai}ic_g nipmHOXUH
BY,

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.33

Hexain f: X — Y — BigobpaxenHs, A, B C X i C,D C f(X). DoeegiTb Taki
BNACTUBOCTI:

() F(AUB) = F(A) U £(B)

(i) fF(A\B) C f(A)\ f(B);
(7i2) Bkntouenns f(A\ B) C f(A) \ f(B) He MOXHa 3aMiHUTU PIBHICTIO;
(i) f(ANB)C f(A)N f(B);

)

|

) BkniouenHs f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO;
(vi) 3 A C B eunnusae f(A) C f(B);

)

)

)

)

(vid) f (Uiej Ai> = Uie/ f(A;) pna posineHoi cim'i {A;}ie g nigmHoxuMH B X;
(vidt) f ] A;) €N, f(A;) ana posinsHol cim’i {A;}; nigMHOXuH B X;
i€ 7 i€ & €7
(iz) BkAOYeHHs f (miej Ai> C niej f(A;) He MOXXHA 3aMiHMTN PIBHICTIO;
(x) f~1 <Uiej Ai> = Uie/ FH(As) ans posinenoi cim'i {A;}ic g niaMHOXMH
BY,
(x3) f1 (ﬂief Ai) = miej F1(A;) ana posinbHoT cim'i {Ai}ic_g nipmHOXUH
BY:

(wi) f~1(C\D) = f~1(C)\ f~1(D).

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



(i) f(AUB) = f(A)U f(B). Cno4aTky AOBEAEMO BK/IOHEHHS
f(AUB) C f(A)U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
x € AUB, wo f(x) =y. Maemo (z € A) V (x € B). Togai

(reA= flx)=ye f(A)V(reB = fx)=yec f(B)).

3Bigcn maemo, o
y=f(z) Ny € fF(A)U f(B).
Tenep pgosegemo Bkmtouents f(A)U f(B) C f(AU B). Akwo
y € f(A)U f(B), To
y € f(A)Vy e f(B).

Togai
y € f(A) = Jz € Atakuii, wo f(z) =y,
y € f(B) = Jx € Brakuii, wo f(z) =y.
OTox,

y=flx)Nx € AUB,
Tobro y € f(AU B).



(1) FLAUB) = f(A)U f(B). 0o v mome o e
f(AUB) C f(A)U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
x € AUB, wo f(x) =y. Maemo (z € A) V (x € B). Togai

(reA= flx)=ye f(A)V(reB = flx)=y e f(B)).
3eigcu maemo, wo
y=f(z) Ny € f(A)U f(B).
Tenep pgosegemo ktouents f(A)U f(B) C f(AU B). Akwo
y € f(A)U f(B), o
y € f(A)Vye f(B).

Togi
y € f(A) = Jz € Atakuii, wo f(z) =y,
y € f(B) = Jx € Brakuii, wo f(z) =y.
OTox,

y=flx)Nx € AUB,
Tobro y € f(AU B).



(1) f(AUB) = f(A) U f(B). Cno4aTky [OBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B).

-~ Tononorin Jlexujn 3:Oexaprosnii g06yTOK MHOXWH, BIAHOWENHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
x € AUB, wo f(z) =y.

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BigHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
z € AUB, wo f(z) =vy. Maemo (z € A)V (z € B).

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(reAd= flx)=ye f(A)V(reB = f(z)=ye f(B).

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(reAd= flx)=ye f(A)V(reB = f(z)=ye f(B).

3Bigcy maemo, wWwo
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(reAd= flx)=ye f(A)V(reB = f(z)=ye f(B).

3Bigcy maemo, wWwo

y=f(z) Ay e f(A)U[f(B).

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(€A = flx)=ye f(A)V(zeB = f(z)=yEe f(B)).
3Bigcy maemo, wWwo

y=f(z) Ny € f(A)U f(B).

Tenep gosegemo skatodenus f(A)U f(B) C f(AU B).

Tononoris

Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(reAd= flx)=ye f(A)V(reB = f(z)=ye f(B).

3Bigcy maemo, wWwo

y=f(z) Ny € f(A)U f(B).

Tenep gosegemo Bktodenns f(A)U f(B) C f(AU B). SAkwo
y € f(A)U f(B), To

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(€A = flx)=ye f(A)V(zeB = f(z)=yEe f(B)).
3Bigcy maemo, wWwo

y=f(z) Ny € f(A)U f(B).

Tenep gosegemo Bktodenns f(A)U f(B) C f(AU B). SAkwo
y € f(A)Uf(B), To
ye f(A)vye f(B).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(€A = flx)=ye f(A)V(zeB = f(z)=yEe f(B)).
3Bigcy maemo, wWwo

y=f(z) Ny € f(A)U f(B).

Tenep gosegemo Bktodenns f(A)U f(B) C f(AU B). SAkwo
y € f(A)Uf(B), To
ye f(A)vye f(B).

Toai
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(€A = flx)=ye f(A)V(zeB = f(z)=yEe f(B)).
3Bigcy maemo, wWwo

y=f(z) Ny € f(A)U f(B).

Tenep gosegemo Bktodenns f(A)U f(B) C f(AU B). SAkwo
y € f(A)Uf(B), To
ye f(A)vye f(B).

Toai

y € f(A) = 3z € Avaknii, wo f(z) =1y,
y € f(B) = 3z € Braknii, wo f(z) =

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BigHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(€A = flx)=ye f(A)V(zeB = f(z)=yEe f(B)).
3Bigcy maemo, wWwo

y=f(z) Ny € f(A)U f(B).

Tenep gosegemo Bktodenns f(A)U f(B) C f(AU B). SAkwo
y € f(A)Uf(B), To
ye f(A)vye f(B).

Toai

y € f(A) = 3z € Avaknii, wo f(z) =1y,
y € f(B) = 3z € Braknii, wo f(z) =

OTox,
y=flx) Nz € AUB,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(7) f(AUB) = f(A) U f(B). Cno4aTky JOBEAEMO BKJIIOHEHHS
f(AUB) C f(A) U f(B). Hexaii y € f(AU B), 10670 icHye Takuii enemeHT
€ AUB, wo f(z) =y. Maemo (z € A) V (z € B). Togi

(€A = flx)=ye f(A)V(zeB = f(z)=yEe f(B)).
3Bigcy maemo, wWwo

y=f(z) Ny € f(A)U f(B).

Tenep gosegemo Bktodenns f(A)U f(B) C f(AU B). SAkwo
y € f(A)Uf(B), To
ye f(A)vye f(B).

Toai
y € f(A) = Iz € Araknii, wo f(z) =y,
y € f(B) = 3x € Brakuii, wo f(z) =

OTox,
y=flx) Nz € AUB,

TobTO0 ¥ € f(AU B).

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiAHOLEHHS, ...



(i1) J(A\ B) C J(A)\ [ (B)- Hexain y € |
v € A Takuit, wo f(z) =y, aney ¢ {f(x)

?;Biqn::m sunnnsae, wo y € f(A\ B).

(i13) Te, wo ekaoudenus f(A\ B) C f(A) \ f(B) He MoxHa 3amiHnTn

piBHICTIO intocTpye Takuii npuknag. Posrnsivemo sigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD

1)\ f(B). Toai icHye enemenT

(4
|z€ B}. Orxex ¢ Biz e A\ B.

f(z) =sinz.
Topai

F(R\ [0,400)) = £((—00,0)) = [-1,1],

ane
SR\ F([0, +00)) = [-1L, 1]\ [-1,1] =
(i) f(ANB) C f(A)N f(B). Hexait y € f(AN B). Togi icHye enemenT
x € AN B Takuii, wo f(z) =y. Anexz € Atax € B, a oTxe
y=f(x)e f(4) i y=f(z)€ f(B).

OTox,

y € f(A)N f(B),

EBiﬂKM BNNANBAE BKJIKOYEHHSA

f(ANB) C f(A)N f(B).



(@) fF(A\NB) C fF(ANF(B).
z € A takuii, wo f(z) =y, aney ¢ {f(x)

3siacu sunnunsae, wo y € f(A\ B).

(i13) Te, wo ekaudennsa f(A\ B) C f(A) \ f(B) He MoxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo sigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD

1)\ f(B). Toai icHye enemenT

(4
|z€ B}. Orxex ¢ Biz e A\ B.

f(x) =sinw.
TO:',-\

FRA [0, +00)) = F((—00,0)) = [~1,1],

ane

SR\ S([0,+00)) = [-1, 1]\ [-1,1] =

(i) f(ANB) C f(A)N f(B). Hexait y € f(AN B). Togi icHye enemenT
x € AN B Takuii, wo f(z) =y. Anexz € Atax € B, a oTxe

y=[f(@) e f(4) i y=[f(z)ef(B).

OTox,

y € f(A) N f(B),

3[3]/1‘#([4 BNNNNBAE BKJIKOYEHHSA

f(ANB) C f(A)N f(B).



(1) fF(A\ B) C f(A)\ f(B). Hexait y € f(A)\ f(B). v

x € A takuii, wo f(z) =y, aney ¢ {f(x) |r € B}. Okex ¢ Biz e A\ B.
3eiacu sunnueae, wo y € f(A\ B).
Te, wo ekatodennst f(A\ B) C f(A)\ f(B) ne moxHa 3amMiHuTN

piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.
Togi
FR\ [0,400)) = f((—00,0)) = [~1, 1],
ane

FR)\ £(10,+00)) = [-1,1]\ [-1,1] = 2.

f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Toai icHye enemeHT
v € AN B taknii, wo f(x) =y. Anex € A 1a x € B, a oTxe
y=f(x)€f(A) i y=f(z)€f(B).
OTox,
y € f(A) N f(B),

3BiIKN BUNINBAE BKJIKOYEHHS

f(ANB) C f(A)N f(B).



Nexkujia 3:

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Taknii, wo f(x) =y,

-~ Tononorin Jlexujn 3:Oexaprosnii g06yTOK MHOXWH, BIAHOWENHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
z € A Takuii, wo f(x) =y, aney ¢ {f(z) | z € B}.

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiAHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnngae, wo y € f(A\ B).

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnngae, wo y € f(A\ B).

(iid)

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiAHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT

x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnngae, wo y € f(A\ B).

(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
PIBHICTIO iNIOCTPYE TaKUi NPUKNIAA,

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT

x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).

(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT

x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).

(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,

O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD

f(x) =sinz.

Togi

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],

ane

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.
(iv) f(ANB) C f(A) N f(B).

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiAHOLWEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.

(iv) f(ANB) C f(A)N f(B). Hexait y € f(AN B).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.

(iv) f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Togi icHye enemeHT
z € AN B Taknii, wo f(z) =y.

Tononoris Jexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.

(iv) f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Togi icHye enemeHT
z € AN B Taknii, wo f(z) =y. Anexz € A taxz € B, a oTxe

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.

(iv) f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Togi icHye enemeHT
z € AN B Taknii, wo f(z) =y. Anexz € A taxz € B, a oTxe

y=rflx)ef(4) i y=[f(x)ef(B)

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.

(iv) f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Togi icHye enemeHT
z € AN B Taknii, wo f(z) =y. Anexz € A taxz € B, a oTxe

y=rflx)ef(4) i y=[f(x)ef(B)

OTox,

Tononoris Jexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =4ad.

(iv) f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Togi icHye enemeHT
z € AN B Taknii, wo f(z) =y. Anexz € A taxz € B, a oTxe

y=f(x)ef(4) i y=f(z)€ f(B).
OTox,

ye f(A)Nf(B),

Tononoris Jexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =3J.
(iv) f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Togi icHye enemeHT
z € AN B Taknii, wo f(z) =y. Anexz € A taxz € B, a oTxe
y=f(x)ef(4) i y=[f(z)e f(B).
OTox,

ye f(A)Nf(B),

3Bi,D,KI/I BNUNNNBAE BKJIKOYEHHA
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(i) f(A\ B) C f(A)\ f(B). Hexaii y € f(A) \ f(B)- Toai icHye enemenT
x € A Takuii, wo f(z) =y, aney ¢ {f(z) |z € B}. Orkex ¢ Biz € A\ B.
3sigcn Bunnusae, wo y € f(A\ B).
(7i1) Te, wo skntodenHs f(A\ B) C f(A)\ f(B) He moxHa 3amiHnTn
piBHICTIO intocTpye Takuii npuknag. Posrnsivemo Bigobpaxents f: R — R,
O3Ha4eHe 3a (POpPMYIOHD
f(x) =sinz.

Togi

R\ [0, +00)) = f((=00,0)) = [-1,1],
ane

f(]R) \ f([07 +OO)) = [_17 1] \ [_17 1] =3J.
(iv) f(ANB) C f(A)N f(B). Hexaii y € f(AN B). Togi icHye enemeHT
z € AN B Taknii, wo f(z) =y. Anexz € A taxz € B, a oTxe

y=f(x)ef(4) i y=f(z)€ f(B).
OTox,
y € f(A) N f(B),

3Bi,D,KI/I BNUNNNBAE BKJIKOYEHHA

f(ANB) C f(A)N f(B).

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



(v) Te, wo ekatouenusi f(ANB) C f(A)N f(B) He MoxHa 3aMiHUTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsnemo Bigobpaxenus f: R — R, o3nauene 3a
dopmynoto

f(x) =sinz.
Topai

f((=00,01 N[0, +00)) = f({0}) = {0},

F((=00,0)) N £([0, +00)) = [-1,1] N [-1,1] = [-1,1].

(vi) AC B= f(A) C f(B). NMpunyctumo, wo A C B. Togaj icHye enement
x € X Taknii, wo f(z) =yiz € A Orxe, x € Bi f(x) =y € f(B). 3sigen
BUNANBAE IMNIIKALis

ACB =

f(A) € f(B).



(v) Te, wo skatouenns f(ANB) C f(A)N f(B) He moxHa 3amiHUTN PIBHICTIO

intocTpye Takuii npuknag. Posrnsnemo Bigobpaxenus f: R — R, o3nauene 3a
dbopmynoio

f(x) =sinw.
Topai

f((=00,0] N[0, +00))

F{0}) = {0,
F((=50,0)) 1 £([0, +00)) = [~1,1] N [~1,1] = [~1,1].

(vi) AC B= f(A) C f(B). NMpunyctumo, wo A C B. Togj icHye enement

x € X Taknii, wo f(z) =yiz € A Orxe, x € Bi f(x) =y € f(B). 3sigen
BUMNANBAE IMNAIKALis

ACB = f(A)Cf(B).



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(v) Te, wo skatodenns f(ANB) C f(A)N f(B) He MoxHa 3amMiHUTK PIBHICTIO
iNtOCTpyE Takuii Npuknag,.
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(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto

f(x) =sinz.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a

dopmysnoto
f(x) =sinz.

Topi

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto
f(x) =sinz.
Topi
f((=00,01 N[0, +00)) = f({0}) = {0},
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmynoro
f(x) =sinz.
Topi
f((=00,01 N[0, +00)) = f({0}) = {0},

opHakK
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(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto
f(x) =sinz.
Topi
f((=00,01 N[0, +00)) = f({0}) = {0},
ofHakK
F((=00,0]) N f([0, +00)) = [-1,1] N [-1,1] = [-1,1].
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(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto
f(x) =sinz.
Topi
f((=00,01 N[0, +00)) = f({0}) = {0},
ofHakK
F((=00,0]) N f([0, +00)) = [-1,1] N [-1,1] = [-1,1].

(vi) AC B => f(A) C f(B).
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(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto
f(x) =sinz.
Topi
f((=00,01 N[0, +00)) = f({0}) = {0},
ofHakK
F((=00,0]) N f([0, +00)) = [-1,1] N [-1,1] = [-1,1].

(vi) AC B= f(A) C f(B). Mpunyctumo, wo A C B.
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(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a

dopmynoto
f(z) =sinz.
Topi
f((=00,0] N[0, 4+00)) = f({0}) = {0},

opHakK
f((=00,0]) N f([0,+00)) = [-1,1] N [-1,1] = [-1,1].

(vi) AC B= f(A) C f(B). Mpunyctumo, wo A C B. Togi icHye enemeHt
x € X takuii, wo f(z) =y iz € A.

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a

dopmynoto
f(z) =sinz.
Topi
f((=00,0] N[0, 4+00)) = f({0}) = {0},

opHakK
f((=00,0]) N f([0,+00)) = [-1,1] N [-1,1] = [-1,1].

(vi) AC B= f(A) C f(B). Mpunyctumo, wo A C B. Togi icHye enemeHt
x € X takuii, wo f(z) =yixz € A Omrxe, z € Bi f(z) =y € f(B).
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(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto
f(x) =sinz.
Topi
f((=00,01 N[0, +00)) = f({0}) = {0},
ofHakK
F((=00,0]) N f([0, +00)) = [-1,1] N [-1,1] = [-1,1].

(vi) AC B= f(A) C f(B). Mpunyctumo, wo A C B. Togi icHye enemeHt
x € X Takuii, wo f(z) =yiz € A Orxe, x € Bi f(x) =y € f(B). 3siacnm

BUNAMBAE iMNiKaLis
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(v) Te, wo skntodenns f(AN B) C f(A)N f(B) He MOXHa 3aMiHNTK PIBHICTIO
intocTpye Takuii npuknag. Posrnsinemo Bigobpaxenus f: R — R, o3Hauene 3a
dopmysnoto
f(x) =sinz.
Topi
f((=00,01 N[0, +00)) = f({0}) = {0},
ofHakK
F((=00,0]) N f([0, +00)) = [-1,1] N [-1,1] = [-1,1].

(vi) AC B= f(A) C f(B). Mpunyctumo, wo A C B. Togi icHye enemeHt
x € X Takuii, wo f(z) =yiz € A Orxe, x € Bi f(x) =y € f(B). 3siacnm

BUNAMBAE iMNiKaLis

ACB —  f(A)Cf(B).

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLIEHHS, ...



(vit) f(UH/ ) UH/ f(A;). Cnpaggai,
y € f( U A;) e | A f)=y=
i€ ¥ i€ ¢
— dx €A fla)=y<—=
< dJie 7 :y¢€ /'(A,) —
—ye€E U f4
S
3BIAKN BUMJINBAE PIBHICTL f <U,;/ ) U,;/ fA;

(viir) f (ﬂ,g/ ) CNie - 5 f(A;). Cnpasai,
RS f( m A,) <~ dz € ﬂ A f(z) =y <=

i€ ? i€ 7
< Jzx:Vie F:xecA: flx)=y=—
= Jzx:Vie 7 :yc f(4d) <=

vy € ﬂ f(AY)
i€ 7

(ix) Mpuknag ByayeTbca aHanorivHo, sik i y Bunagky (vi).



(i) | (Use s Ai) = Use s S(A).
_(/Ef(UAL)s—zjzeU )=y <=

i€ 7
< de e A fx) =y <+
< dJie 7 :ye€ f(A) =
—vye |J f(4),
i€ 7
3BiAKM BUNANBAE piBHICTL f <U,R/ ) U, ic 7 f(A;)
bi <ﬂ[6/ ) ,) C MN;e P f(A;). Cnpasai,

jl/ev/'( ﬂ _4,) < dx € ﬂ A; ) =y <=

i€ Z
= Jz:Vie F:zc A f(z)=y—=
= Jz:Vie 7 :y€ f(A) =
—yE ﬂ F(AY).
€ g
Mpuknag ByayeTbcs aHaNoOrivHO, SIK | Y BUNAAKY



(i) | (Use s As) = Usc s J(A0). Crpasai,

_(/Ef(UAL)s—zjzeU )=y <=

i€ 7
< de e A f(zx) =y <
= Jdie 7 :ye€ f(A) =
—vye |J f(4),
i€ 7
3BiAKM BUNANBAE piBHICTL f <U,R/ ) U, ic 7 f(A;)
f <ﬂ[6/ ) ,) C MNse P f(A;). Cnpasai,

jl/ev/'( ﬂ _4,) < dx € ﬂ A; ) =y <—

i€ ¥
= Jz:Vie F:zc A f(z)=y—=
= Jz:Vie 7 :y€ f(A) =
= yE ﬂ F(AY).
(IS4
Mpuknag ByayeTbcs aHaNOrivHO, SIK | Y BUNAAKY



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(vig) f (Uiej A@') = Uiej f(A;). Cnpasgai,

yef(igaAz)<:>E|x€ieLJin:f(x)=y<:>
—drec A f(z) =y <=
= die 7 :ye f(Ad) =

—vye | f(4,
ie g
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(vig) f (Uiej Ai) = Uiej f(A;). Cnpasgai,

yef( U Ai> < 3dz e U A f(x) =y <=
i€ ? i€ g
= drc A flz)=y<=
= die 7 :ye f(Ad) =
—vye | f(4,
i€ g
3BifKM BUNANBAE PiBHICTL f (Uief Ai) = Uie ¢ f(A0).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(vig) f (Uiej Ai) = Uiej f(A;). Cnpasgai,

yef( U Ai) < 3dz e U A f(x) =y <=
i€ ? i€ g
= drc A flz)=y<=
= die 7 :ye f(Ad) =
—=ye J ),
i€ 7
3BigKM BUNAUBAE PiBHICTL f (Uief Ai) = Uief F(A).
(vid) £ (Mie s A1) € Nic s (4.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(vig) f (Uiej Ai) = Uiej f(A;). Cnpasgai,

yef( U Ai) < 3dz e U A f(x) =y <=
i€ ? i€ g
= drc A flz)=y<=
= die 7 :ye f(Ad) =
—=ye J ),
i€ 7
3BigKM BUNAUBAE PiBHICTL f (Uief Ai) = Uief F(A).
(viii) f (ﬂie; Ai) C nie; f(A;). Cnpasgi,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(vig) f (Uiej Ai) = Uiej f(A;). Cnpasgai,

yef( U Ai) < 3dz e U A f(x) =y <=
i€ ? i€ g
< dxcd: fla) =y
= die 7 :ye f(Ad) =
—vye | f(4,
i€ g
3BIAKM BMNAMBAE PIBHICTL f (Uief Ai) = Uiej F(AY).
(viii) f (ﬂiej Ai) C nie; f(A;). Cnpasgi,
ye /(N A)=3ee () A f@) =y
ie g ie g
= dzx:Vie F:xcAi:flx)=y=
= Jr:Vie 7:y€ flh) =

=ye [ flA).
ic g
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(vii) f (Uiej Ai) = Uiej f(A;). Cnpasgai,

yef( U Ai) < 3dz e U A f(x) =y <=
i€ ? i€ g
= drc A flz)=y<=
= die 7 :ye f(Ad) =
=ye s,
i€ g
3BIAKM BMNAMBAE PIBHICTL f (Uief Ai) = Uiej F(AY).
(viii) f (ﬂiej Ai) C nie; f(A;). Cnpasgi,
ye /(N A)=3ee () A f@) =y
i€ g i€ g
= dzx:Vie F:xcAi:flx)=y=
= Jz:Vie 7:y€ f(A) =
=ye [ flA).
ic g

(iz) Mpuknag ByayeTbcs aHanorivyHo, sik i y Bunaaky (vi).
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W <U17 - > Uic P f1(As). Cnpagai, ockinbku

zef l( Uv;l/> U A,

(S

<:>31c/ / (r) € A, —

—=Jdie F:zefHA) =

=azec | (A,

e 7

TO BUKOHYETBCS PIBHICTb f ( ) U f }_LJIH Ao BIJIBHOI CIiM T

{Ai}ic s nigmuoxun 8 Y.



(z) f1 (Uie] Ai> =Uic s F~Y(A;). Cnpaeai, ockinbku
zeEf l( U AL) = flx)e |J A=
i€ g i€ g
< Jie 7 f(zx) e Ay —

—die F:zefTHA) =

—=z¢€ U FH (A,
1S4

TO BUKOHYETBCS PiBHICTH f (U“, p, Al,) - U 7Y (A;) ans posinbhoi cim'i
ie 7

{Ai}ic # nigmHoxun B Y.



(x) 1 (Uie] Ai> = Uie] f71(A;). Cnpasai, ockinbku

xef i( U AL> — f(z) € U A s
i€ 7 g

/ i /(1) € ~_‘1 <

/I%ZL ‘(‘/)«:/

=azec |J (),
e 7

<~— i

m

<~ &

m

TO BUKOHYETBCS PiBHICTH f (U“, p, Al,) = U f Y(A;) pns posinbHoi cim'i
ic Z

{Ai}ic # nigmHoxun B Y.



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(z) f1 (Uie/ Ai) = Uie/ f71(A;). Cnpasai, ockinbku

:cef‘l( LJ@AZ-) — f(z) e u]AM:»
i€ i€
= die 7 f(z)e A =
—3dic fFrrecfHA) =

=azec | 1),
ie 7
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(x) 1 (Uiej Ai) =Uie » f71(A;). Cnpasai, ockinbku

xef_l(ngA><:>f u]fu:»
S i€
= die 7 f(z)e A =

—=Jic fref(4) =

=azec | !
i€ g
- -1 -1
TO BUKOHYETBLCSI PiBHICTL f ( ic g ) U f ) &ns BOBINbHOI Cim'i
i€ 7

{Ai}iej nigMHOXMUH B Y .
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(xi) f ( ) m 7 (A;). Cnpaggi, ockinbku
,1,6_/7<ﬂ—1> ,77)€ﬂ;—1,<:>
ic g

= Vie 7 f(x) € A <=
= Vie 7:x€ (/’71(/1/) —

e ﬂ A
TO BUKOHYETHCH PiBHICTL f < ) ﬂ f ) Anst foBiNbHOT cim'T
i€ f

{Ai}ic # nigmHoXuH B Y.
(xid) f~H(C\ D)= f~HC)\ f (D). Ockinbkn
re fTYC\ D)<= f(z) eC\ D <—
<:>f(z)€( Af(z) ¢ D<—
—uzef VAT gé /’ D) <—

=z e f ( AV

10 Maemo, wo f-H(C\ D) = f~HC)\ fH(D).



(i) f_l( ic s ) n F£71(As). Cnpaggi, ockinbku

i€ 7
x € _/'7]< ﬂ ;L) — f(z) € m A; <=
i€ g i€ g
Vie 7: f(x) e A —
—=VYie ¢ FHA) <=
=z () f1(4)
IS
TO BUKOHYETHCH PiBHICTL f (ﬂ]& P ,l,) = m f I('Al,) Ans AOBiNbHOI cim'T
ic ¢

{Ai}ie ; NiagMHOXUH B Y.
(xid) fH(C\ D)= f~H(C)\ f*(D). Ockinbkn
z € fT(C\ D)<= flz) e C\ D +—
— f(z) e CA f(z) ¢ D <=
zefH(C)na ¢ fTH(D)
e fTHO\ (D),
T0 Maemo, wo f-H(C\ D) = f~HC)\ fH(D).



(i) f—l( . ) n 7' (A;). Cnpasgi, ockinbkn
i€ 7

ef (M 4) = fwe ] A=
i€ g i€ &
Vie ff() e A =

Vie 7 xe (A
e ﬂ 7HAY),
TO BUKOHYETHCH PiBHICTbL f ( ic g 4 /) m '(A;) ans posinsHol cim'i
{Ai}ie y nigmHOXMH B Y.
YO\ D)= fHC)\ f (D). Ockinbkn
ze fHC\ D)< f(z) e C\ D
— f(x) e CA f(x) ¢ D <=
—azef(C)ra ¢ [fTI(D)
e O\ (D),
10 Maemo, wo f-H(C\ D) = f~HC)\ fH(D).



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(zi) £~ (N ( ic g ) ﬂ 7t ). Cnpaggai, ockinbkm
wef’l(ﬁjA)@f e 4=
i€ 7 i€ 7

= Vie 7:f(zx) € Ai =
—=Vvie fire fTHA) =

=aze )
ic g
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(=) £~ (N ( ic g ) ﬂ 7 (As). Cnpaggi, ockinbku
wef’l(ﬁjA)@f e 4=
i€ g i€ 7

= Vie 7 f(z) e Ai =
—=Vvie fire fTHA) =
e=aze () f
i€ g
TO BUKOHYETLCA pisnicTs £ (N ( ic s ) ﬂ =t ) &ns poBinbHOI cim'i

i€ g
{Ai}ic_# niamuoxun B Y.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(=) £~ (N ( ic g ) ﬂ 7 (As). Cnpaggi, ockinbku
wef’l(ﬁjA)@f e 4=
i€ g i€ 7

= Vie 7 f(z) e Ai =
—=Vvie fire fTHA) =

e=aze () f
i€ g
TO BUKOHYETLCA pisnicTs £ (N ( ic s ) ﬂ =t ) &ns poBinbHOI cim'i
i€ Z

{Ai}ic_# niamuoxun B Y.
(zid) fTHC\ D) = fTHO)\ f7H(D).
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

(=) £~ (N ( ic g ) ﬂ 7 (As). Cnpaggi, ockinbku
wef’l(ﬁjA)@f e 4=
i€ g i€ 7

= Vie 7 f(z) e Ai =
—=Vvie fire fTHA) =

e=aze () f
i€ g
TO BUKOHYETLCA pisnicTs £ (N ( ic s ) ﬂ =t ) 4ns JOBINbHOT CiM'T
i€ Z

{Ai}ic_# niamuoxun B Y.
(zii) f~H(C\ D) = f~HC)\ f~*(D). Ockinbku
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(=) £~ (N ( ic g ) ﬂ 7 (As). Cnpaggi, ockinbku
wef’l(ﬁjA)@f e 4=
i€ g i€ 7

= Vie 7 f(z) e Ai =
—=Vvie fire fTHA) =

e=aze () f
i€ g
TO BUKOHYETBLCS! PiBHICTL [ 1 ( ic s ) m =t ) 4ns JOBINbHOT CiM'T
i€ Z

{Ai}ic_# niamuoxun B Y.
(zii) f~H(C\ D) = f~HC)\ f~*(D). Ockinbku
z€ fH(C\D) < f(z) €C\ D +—
— f(z) eCA f(z) ¢ D+~
—zecf ' (CO)Az ¢ f1(D) =
= O\ D),
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(i) f_l( ic g ) ﬂ 7 (As). Cnpaggi, ockinbku
wef’(ﬁjA)@f e 4=
i€ g i€ 7

= Vie 7 f(z) e Ai =
—=Vvie fire fTHA) =

e=aze () f
i€ g
TO BUKOHYETBLCS! PiBHICTL [ 1 ( ic s ) m =t ) 4ns JOBINbHOT CiM'T
i€ Z

{Ai}ic_# niamuoxun B Y.
(zii) f~H(C\ D) = f~HC)\ f~*(D). Ockinbku
z€ fH(C\D) < f(z) €C\ D +—
— f(z) eCA f(z) ¢ D+~
—zecf ' (CO)Az ¢ f1(D) =
= O\ D),
T0 Maemo, wo f~H(C\ D) = fHC)\ fH(D).
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Bnpaga 1.2.11

Hagegite npuknag Bigobpa>keHHs, 45 AKOrO HE BUKOHYETbCSt ODEpHeHa
iMnikauisi 4o TBepAXeHHs (V1)

ACB = f(4)C f(B)

3 npuknagy 1.2.33.

Bnpasa 1.2.12
Hexaii f: X — Y — Bigobpakents. [Joseaite, WO BUKOHYIOTbCS Taki yMOBU:
(i) AC f~(f(A)) ans nosinsHoi nigmuoxunmn A C X;

(ii) BN f(A) = f(f~(B)N A) ans posinbhux nigmuoxun A C X i BCY,
sokpema BN f(X) = f(f1(B)).
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Bnpaga 1.2.11

Hagegite npuknag BigobpakeHHsi, ANs AKOrO HE BUKOHYETLCS 0bepHeHa
iMnaikauisi 4O TBepAXeHHs (Vi)

ACB= f(A) C f(B)

3 npuknagy 1.2.33.
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Bnpaga 1.2.11

Hagegite npuknag BigobpakeHHsi, ANs AKOrO HE BUKOHYETLCS 0bepHeHa
iMnaikauisi 4O TBepAXeHHs (Vi)

ACB= f(A) C f(B)

3 npuknagy 1.2.33.

| A

Bnpasa 1.2.12

Hexaii f: X — Y — Bigobpaxkerts. [loBeaiTb, WO BUKOHYIOTbCS TaKi yMOBU:

(i) AC f~'(f(A)) ana posinbHoi nigmHoxunn A C X;

(i) BN f(A) = f(f~(B) N A) gna posinbHux nigmuoxun A C X i BCY,
sokpema B N f(X) = f(f~4(B)).
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Mpuknag 1.2.34

Po3s’sizok. (=) MNpunyctumo, wo Bigobpaxennsi f: X — Y € B3aemHo
OAHO3HaYHUM i Hexall A, B C X — poBinbHi NigMHOXNHU. OCKINbKN A8 AOBINBHOMO
y € f(AN B) icHye eannuii enemenT z € AN B C X Taknii, wo f(z) =y, TO
yeE f(ANB)<=3dz:2 € ANB, f(z) =y <=

<z €ANzEBAf(z) =y <

= ycf(A)ANyef(B)Af(z) =y =

<~y e f(A)Nf(B).
(«<=) Tenep npunyctumo, wo ans fosinbHMx nigMmHoxnHd A, B C X BukoHyeTbCs
pIBHICTb

f(ANB) = f(A)N f(B).

Mpunyctumo npotunexte: Bigobparkerua f: X — Y He € B3a€MHO OfHO3HAYHUM.
Togai icHytoTb pizHi 1,22 € X Taki, Wwo

f(@1) = f(z2) = y.
Hexaii A ={z1} i B = {x2}. Toai maemo
F(ANF(B) = f{zahnf({z2}) = f({z1}) = f({z2}) = {y} # F(ANB) = () =

3 OTPMMAHOro NPOTUPIYYS BUNANBAE HALLA IMMNAIKALis.
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Mpuknag 1.2.34
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A) N f(B)
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A) N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A) N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’s30k.
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A) N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a30k. (—>)
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A) N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — AOBINbHI NigMHOXNHU.
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Mpuknag 1.2.34
HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A)N f(B)
ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO
y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,

KoM
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO

y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =

<=y € f(ANf(B).
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A) N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO
y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =
=y e f(ANF(B).
(=)
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,

KoM
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO

y € f(AN B) ichye eanHnii enement z € AN B C X Taknii, wo f(z) =y, T0
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =
<y € f(A)Nf(B).
(«<=) Tenep npunycTMo, WO AN AOBIABHUX NiAMHOXIH A, B C X BNKOHYETHCS

piBHICTb
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn

f(ANB) = f(A) N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO
y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10

yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
= yef(AANYyEf(B)A f(z) =y =
=y e f(A)NF(B).
(«<=) Tenep npunycTMo, WO AN AOBIABHUX NiAMHOXIH A, B C X BNKOHYETHCS

piBHICTb
f(ANB) = f(A)N f(B).
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,

KoM
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO

y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =
<y € f(A)n f(B).
(<:) Tenep npunyctumo, wo ansi poBinbHUX nigMHoxnH A, B C X BMKOHYETLCS
pere JANB) = f(A) N (B).

Mpunyctumo npotunexte: Bigobparkenus f: X — Y He € B3a€MHO 0gHO3HAYHUM.
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,

KoM
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO

y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =
<y € f(A)n f(B).
(<:) Tenep npunyctumo, wo ansi poBinbHUX nigMHoxnH A, B C X BMKOHYETLCS
pere JANB) = f(A) N (B).

Mpunyctumo npotunexte: Bigobparkenus f: X — Y He € B3a€MHO 0gHO3HAYHUM.

Togai icHytoTb pizHi 1,22 € X Taki, wo
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,

KoM
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO

y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =
<y € f(A)n f(B).
(<:) Tenep npunyctumo, wo ansi poBinbHUX nigMHoxnH A, B C X BMKOHYETLCS
pere JANB) = f(A) N (B).

Mpunyctumo npotunexte: Bigobparkenus f: X — Y He € B3a€MHO 0gHO3HAYHUM.

Togai icHytoTb pizHi 1,22 € X Taki, wo

f(z1) = f(z2) =y
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,

KoM
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO

y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =
<y € f(A)n f(B).
(<:) Tenep npunyctumo, wo ansi poBinbHUX nigMHoxnH A, B C X BMKOHYETLCS
pere JANB) = f(A) N (B).

Mpunyctumo npotunexte: Bigobparkenus f: X — Y He € B3a€MHO 0gHO3HAYHUM.

Togai icHytoTb pizHi 1,22 € X Taki, wo

f(z1) = f(z2) =y

Hexaii A ={z1} i B = {x2}.
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,

KoM
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO

y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <
<z E€ANTEBAf(z) =y <=
=y f(ANYEf(B)ANf(z) =y =
<y € f(A)n f(B).
(<:) Tenep npunyctumo, wo ansi poBinbHUX nigMHoxnH A, B C X BMKOHYETLCS
pere JANB) = f(A) N (B).

Mpunyctumo npotunexte: Bigobparkenus f: X — Y He € B3a€MHO 0gHO3HAYHUM.

Togai icHytoTb pizHi 1,22 € X Taki, wo

f(z1) = f(z2) =y

Hexaii A ={z1} i B = {x2}. Toai maemo
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Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO
y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <

<z E€ANTEBAf(z) =y <=

=y f(ANYEf(B)ANf(z) =y =

<=y € f(ANf(B).
(«<=) Tenep npunycTMo, WO AN AOBIABHUX NiAMHOXIH A, B C X BNKOHYETHCS
piBHICTb

f(ANB) = f(A)N f(B).

Mpunyctumo npotunexte: Bigobparkenus f: X — Y He € B3a€MHO 0gHO3HAYHUM.
Togai icHytoTb pizHi 1,22 € X Taki, wo

fl1) = f(z2) =v.
Hexaii A ={z1} i B = {x2}. Toai maemo

FANF(B) = f{zahnf({z2}) = f({z1}) = f({=z2}) = {y} # f(ANB) = f(2) = &.

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLIEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Mpuknag 1.2.34

HoeegiTe, wo BigobparkeHHs f: X — Y € B3aEMHO OAHO3HAYHUM TOLI | iNLIE TOAI,
Konn
f(ANB) = f(A)N f(B)

ANs AoBiNbHMX nigMHOXMH A, B C X.

Po3s’a3ok. (—>) MNpunyctumo, wo sigobpaxeHHs f: X — Y e B3aemHo
OAHO3HAYHUM i Hexali A, B C X — poBinbHi NigMHOXNUHU. OCKiNbkn Ana AOBINBLHOTO
y € f(AN B) icHye eannnii enement © € AN B C X Taknii, wo f(z) =y, 10
yeE f(ANB)<=3Jx:z€ ANB, f(zx) =y <

<z E€ANTEBAf(z) =y <=

=y f(ANYEf(B)ANf(z) =y =

<=y € f(ANf(B).
(«<=) Tenep npunycTMo, WO AN AOBIABHUX NiAMHOXIH A, B C X BNKOHYETHCS
piBHICTb

f(ANB) = f(A)N f(B).

Mpunyctumo npotunexte: Bigobparkenus f: X — Y He € B3a€MHO 0gHO3HAYHUM.
Togai icHytoTb pizHi 1,22 € X Taki, wo

fl1) = f(z2) =v.
Hexaii A ={z1} i B = {x2}. Toai maemo

FANF(B) = f{zahnf({z2}) = f({z1}) = f({=z2}) = {y} # f(ANB) = f(2) = &.

3 OTPMMAaHOro NpOTWPIYYS BUNAMBAE HALLA iMNAIKaLis.
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X X Ha3MBaETbLCA NIAMHOXUNHA
nekaptosoro aobytky X x X. Akwo (z,y) € #, To nucatnmemo xZy.
( ) ) Ha MHOXNHI
X HaszuBaeTbCs BiHapHe BifgHOWEHHsS1 %, ANt SIKOTO BUKOHYOTbLCsI TaKi akCiomu:




BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
ngekaptosoro gobytky X x X.

-~ Tononorin Jlexujn 3:Oexaprosnii q06yTOK MHOXWH, BIAHOWENHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:
Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;
Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35
BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X HasuBaeTbCs BiHapHe BigHOWEHHS Z, ONsi SIKOTO BUKOHYOTbLCSI TaKi akCiomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35
BigHoleHHSIMY eKBIBaNIEHTHOCTI €:
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;
6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;

6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;

B) nogibHicTb diryp Ha naowwuni (B npocTopi);
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;

6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;
B) nogibHicTb diryp Ha naowwuni (B npocTopi);
r) piSHWLS LBOX YNCEN € UMM YUCAOM, Ha MHOXMHI AIAICHNX YMCen.

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;
6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;
B) nogibHicTb diryp Ha naowwuni (B npocTopi);
r) piSHWLS LBOX YNCEN € UMM YNCAOM, Ha MHOXMHI AIAICHNX YMCen.
BigHoweHHs1 “MaTu MOXJMBICTb MPUBITAaTACS MPABOKO PYKOK HA MHOXWHI, L0
CKNafa€ETbCs 3 NtoAel He € pedNeKCUBHIM,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;

6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;

B) nogibHicTb diryp Ha naowwuni (B npocTopi);

r) piSHWLS LBOX YNCEN € UMM YNCAOM, Ha MHOXMHI AIAICHNX YMCen.
BigHoweHHs1 “MaTu MOXJMBICTb MPUBITAaTACS MPABOKO PYKOK HA MHOXWHI, L0
CKNafa€ETbCs 3 tOAel He € PePNEKCUBHIM, A€ € CAMETPUHHUM |
TPaH3UTUBHUM.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;

6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;

B) nogibHicTb diryp Ha naowwuni (B npocTopi);

r) piSHWLS LBOX YNCEN € UMM YNCAOM, Ha MHOXMHI AIAICHNX YMCen.
BigHoweHHs1 “MaTu MOXJMBICTb MPUBITAaTACS MPABOKO PYKOK HA MHOXWHI, L0
CKNafa€ETbCs 3 tOAel He € PePNEKCUBHIM, A€ € CAMETPUHHUM |
TpaH3nTuBHUM. BigHoweHHs “ginuTe” € pedpNeKCMBHUM | TPaH3NTUBHUM,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;
6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;
B) nogibHicTb diryp Ha naowwuni (B npocTopi);
r) piSHWLS LBOX YNCEN € UMM YNCAOM, Ha MHOXMHI AIAICHNX YMCen.
BigHoweHHs1 “MaTu MOXJMBICTb MPUBITAaTACS MPABOKO PYKOK HA MHOXWHI, L0

CKNAJaEThCs 3 Nntogeli He € pedpNEKCUBHIM, afie € CUMETPUHHUM |
TpaH3uTuBHUM. BigHoweHHs “ainuTe” € pedpNeKCMBHUM | TPaH3NTUBHUM, ane
HE € CUMETPUYHMIM.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;
6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;

B) nogibHicTb diryp Ha naowwuni (B npocTopi);

r) piSHWLS LBOX YNCEN € UMM YNCAOM, Ha MHOXMHI AIAICHNX YMCen.
BigHoweHHs1 “MaTu MOXJMBICTb MPUBITAaTACS MPABOKO PYKOK HA MHOXWHI, L0
CKNAJaEThCs 3 Nntogeli He € pedpNEKCUBHIM, afie € CUMETPUHHUM |
TpaH3uTuBHUM. BigHoweHHs “ainuTe” € pedpNeKCMBHUM | TPaH3NTUBHUM, ane
He € cumeTpnyHum. BigHowerHs “snaiiomuii”, “apyr’ Ha MHOXuHI, Wwo
CKNAAAEThCS 3 Ntofeit | BiAHOWEHHS “NpsiMi Ha NAOWMWHI MaKOTb CMiJibHY TOYKY'
€ petbNIEKCMBHUMYN Ta CUMETPUHHUMM,

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

BinapHum BigHOWweHHAM X Ha MHOMXUHI X HA3NBAETHCA MIAMHOXNHA
aekaprtosoro gobytky X x X. Akwo (z,y) € Z, To nucatumemo 2y.
BigHoLueHHsiM ekBiBaneHTHOCT (€KBIBANIEHTHICTIO, €KBIBAJIEHLIED) HA MHOXMHI
X Ha3uBaeTbcsi bDiHapHe BifHOWEHHS %, ANst IKOFO BUKOHYHOTBCS TaKi akciomu:

Q pecprekcuBHicTb: TH X, BNA KOXKHOro enemerTa = € X;

Q cumeTpu4dHicT: SKWO rZy, 70 yZx, gns x,y € X;

Q rpaHzuTUBHICTE: AKWO TRY | YRz, T0 xXz, pns ©,y,z € X.

Mpuknag 1.2.35

BigHoleHHsIMY eKBIBaNIEHTHOCTI €:
a) BNaCTMBICTb HAaBHATUCA B OAHIN rpyni, BAACTUBICTb HABHATUCA HA OZHOMY

KypCi, BNaCTWBICTb HAaBY4aTUCA B OAHOMY HaB4aJIbHOMY 3akfagi Ha
MHOXWHI YCiX CTYOEHTIB;
6) mMaTu ofHaKOBY piAHY MOBY Ha MHOXMWHI yCix cTygenTiB JIHY;

B) nogibHicTb diryp Ha naowwuni (B npocTopi);

r) piSHWLS LBOX YNCEN € UMM YNCAOM, Ha MHOXMHI AIAICHNX YMCen.
BigHoweHHs1 “MaTu MOXJMBICTb MPUBITAaTACS MPABOKO PYKOK HA MHOXWHI, L0
CKNAJaEThCs 3 Nntogeli He € pedpNEKCUBHIM, afie € CUMETPUHHUM |
TpaH3uTuBHUM. BigHoweHHs “ainuTe” € pedpNeKCMBHUM | TPaH3NTUBHUM, ane
He € cumeTpnyHum. BigHowerHs “snaiiomuii”, “apyr’ Ha MHOXuHI, Wwo
CKNAAAEThCS 3 Ntofeit | BiAHOWEHHS “NpsiMi Ha NAOWMWHI MaKOTb CMiJibHY TOYKY'
€ ped)}'leKCVIBHVIMVI Ta CUMETPUHHUMN, ANI€ HE € TPAH3SUTUBHNUMWN.
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Xali ~ — BiAHOLLEHHSI €KBIBAJIEHTHOCTI HA MHOXXWHI ia (. 3Ha4YNM
Hexa owe e A/IeHTHOCTI Ha MHO! X € X. lNo3sHa o
a={zeX|a~z}

Hassemo nigmuoxunny a B X
~. Togi, 04eBUAHO, WO BUKOHYETLCSA PIBHICTb

X=|]ua.

aceX

Teopema 1.2.36 € pyHaameHTanbHOWO B MaTeMaTuLi Ta 11 JOBEAEHHS BUNINBAE
3 03HAYeHHS BIAHOLWIEHHS EKBIBaJIEHTHOCTI.

Teopema 1.2.36

MHOXKMNHa KNacie 3a BiHOLLEHHSIM €KBIBAJIEHTHOCTI ~ HA3MBAETbLCSI
f MHOXUHOK 33 BIAHOLLEHHSAM €KBIBANEHTHOCTI ~, | NO3HA4YaEThCA
X/ ~. OTxe, KOKHOMY €/1eMEHTOBI & 3 MHOXUHN X MOXXHA MOCTaBUTU Y

BIANOBIAHICTb KNac, AKNA MICTUTL eNeMeHT x, TobTO x, a, OT)Ke, BU3HAYeHe
Bigobpaxenus m: X — X/ ~. BigobpaxeHHss 7 HasnBaeTbCs



Hexali ~ — BigHOLWEHHS €KBIBAaNEHTHOCTI Ha MHOXUHI X 1 a € X.

-~ Tononorin Jlexujn 3:Oexaprosnii q06yTOK MHOXWH, BIAHOWENHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo

a={recX|a~x}
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={reX|a~uz}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIAHOLLIEHHSIM €KBIBaJIEHTHOCTI ~.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X=UE£.

acX
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexai X — MHOXWNHA | ~ — BIAHOLWEHHS EKBIBaNEHTHOCTI Ha X.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:Ua.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
sKi abo nMonapHO He nepeTuHatoThCsl, abo 36iratoThbes.

Tononoris Jlexuyin 3: [lekapTosuii go6yTOK MHOXWH, BiGHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
sKi abo nMonapHO He nepeTuHatoThCsl, abo 36iratoThbes.

MHOXWHA Knacie 32 BiAHOLLEHHSAM €KBIBaJIEHTHOCTI ~ HA3UBAETbCS
(haKTOP-MHOXKMHOK 32 BIGHOLIEHHSIM €KBIBANEHTHOCTI ~,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
sKi abo nMonapHO He nepeTuHatoThCsl, abo 36iratoThbes.

MHOXWHA Knacie 32 BiAHOLLEHHSAM €KBIBaJIEHTHOCTI ~ HA3UBAETbCS
paKTOP-MHOXKMHOK 33 BiLHOLIEHHAM €KBIBaNEHTHOCTI ~, | MO3HA4YaETbLCS

X/ ~.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
sKi abo nMonapHO He nepeTuHatoThCsl, abo 36iratoThbes.

MHOXWHA Knacie 32 BiAHOLLEHHSAM €KBIBaJIEHTHOCTI ~ HA3UBAETbCS
paKTOP-MHOXKMHOK 33 BiLHOLIEHHAM €KBIBaNEHTHOCTI ~, | MO3HA4YaETbLCS
X/ ~. OTxe, KOKHOMY €NeMeHTOBI T 3 MHOXMHI X MOXHA MOCTaBUTM Y
BIAMOBIAHICTb KNaC, SIKW MICTUTb EJIEMEHT T,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
sKi abo nMonapHO He nepeTuHatoThCsl, abo 36iratoThbes.

MHOXWHA Knacie 32 BiAHOLLEHHSAM €KBIBaJIEHTHOCTI ~ HA3UBAETbCS
paKTOP-MHOXKMHOK 33 BiLHOLIEHHAM €KBIBaNEHTHOCTI ~, | MO3HA4YaETbLCS
X/ ~. OTxe, KOKHOMY €NeMeHTOBI T 3 MHOXMHI X MOXHA MOCTaBUTM Y
BiAMOBIAHICTD KNAC, SIKNIi MICTUTb enemeHT T, To6T0 T,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
sKi abo nMonapHO He nepeTuHatoThCsl, abo 36iratoThbes.

MHOXWHA Knacie 32 BiAHOLLEHHSAM €KBIBaJIEHTHOCTI ~ HA3UBAETbCS
paKTOP-MHOXKMHOK 33 BiLHOLIEHHAM €KBIBaNEHTHOCTI ~, | MO3HA4YaETbLCS
X/ ~. OTxe, KOKHOMY €NeMeHTOBI T 3 MHOXMHI X MOXHA MOCTaBUTM Y
BiAMOBIAHICTD KNAC, SIKNIi MICTUTbL eNeMeHT =, TOBTO T, a, OTXKe, BU3HAYEHE
Bifobpaxents m: X — X/ ~.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Hexali ~ — BigHOWeEHHS eKBiBaNeHTHOCTI Ha MHOXKHI X 1 a € X. [lo3Ha4yumo
a={z€X|a~zx}

Hassemo nigmHoXuHy a B X K/1acOM CyMIXHOCTI eleMeHTa a 3a
BIJHOLLEHHSIM €KBIBAJIEHTHOCTI ~. Tofi, O4E€BUAHO, IO BUKOHYETBLCS PIBHICTb

X:UEZ.

acX

Teopema 1.2.36 € pyHAamMeHTaNbHOKO B MaTeMaTuLi Ta i1 JOBEAEHHS! BUMINBAE
3 03HAY€HHS BIAHOLIEHHSI EKBIBaJIEHTHOCTI.

Teopema 1.2.36

Hexaii X — mMHOXMHa | ~ — BigHOWeEHHS ekBiBasieHTHOCTI Ha X. Toai
BIAHOLIEHHS ~ po30nBa€ MHOXMHY X Ha HENOPOXKHI KNacu EKBIBAJIEHTHOCTEN,
sKi abo nMonapHO He nepeTuHatoThCsl, abo 36iratoThbes.

MHOXWHA Knacie 32 BiAHOLLEHHSAM €KBIBaJIEHTHOCTI ~ HA3UBAETbCS
paKTOP-MHOXKMHOK 33 BiLHOLIEHHAM €KBIBaNEHTHOCTI ~, | MO3HA4YaETbLCS
X/ ~. OTxe, KOKHOMY €NeMeHTOBI T 3 MHOXMHI X MOXHA MOCTaBUTM Y
BiAMOBIAHICTD KNAC, SIKNIi MICTUTbL eNeMeHT =, TOBTO T, a, OTXKe, BU3HAYEHE
BigobpaxkenHs m: X — X/ ~. BigobpaxeHHs T Ha3nBa€TbCS NPUpPOLHUM.
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Comnozuyis 3o o geox BigHowerns o« C X XY i f C Y XZ BU3HAYAETLCS TaK:
Boa={(a,c)eXXZ |icnye enement b € Y T., wo (a,b) € a'i (b,¢c) € B}.

OueBuaHo, Wo KoMnosnuis aAsox BigHowenb « C X XY i S CY X7 €
BiaHOWeEHHAM Ha X X Z.

Bnpasa 1.2.13
[oBeaitb, Wo KOMNo3uLis

(i) vacTkoBux BigoDpaXkeHb € YAaCTKOBUM BifobparkeHHsIM;
BifgobpaxkeHb € BigobparkeHHAM;

)

(771) iH'EKTMBHNX BIAODParkeHb € iH'EKTUBHUM Bif0BpaXkeHHAM;
) ctop’€KTUBHUX BigobpaXkeHb € ClOpP’EKTUBHNM BigoOpa>kKeHHsIM;
)

GiekTnBHNX BigobpaxkeHb € biekTuBHUM BiZObparkeHHAM.
Hexaii X — posinbHa HenopoxHst mHOXMHA. BinapHe BigHOLWweHHS
Ax ={(z,z) |z € X}

Ha3uBaETbCA giaroHanno MHoxuHn X. OuesngHo, wo Ax — BIgHOLWEHHS
eKBiBasieHTHOCTI Ha X.
Harap,aemo wo biapHe BigHOWeEHHA #Z Ha MHOXUHI X HAa3NBAETLCS
T eTPUYHAM, AKWO 3 TXY | yZT BUNNNBAE PIBHICTL T = Y, ANSI
T,y € X.
~ Tononoria Jlexuin 3:Oexaprosnii gobyTOK MHOXMH, BigHOWweNHS, ..



Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:

-~ Tononorin Jlexujn 3:Oexaprosnii q06yTOK MHOXWH, BIAHOWENHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:

Boa={(a,c)eXXZ |icnye enement b € Y 1., wo (a,b) € ai (b,c) € f}.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1., wo (a,b) € ai (b,c) € f}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1, wo (a,b) € ai (b,c) € B}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.

Bnpasa 1.2.13

LoBeaiTb, Wo koMmno3unuyis

(i) 4acTkoBMX BifOBparkeHb € HACTKOBUM BiJODpaXkeHHsIM;

) BigobpaxkeHb € BigobpakeHHAM;

(447) iH'ekTMBHUX BiBOBPa>keHb € iH'EKTUBHUM BifOBparkeHHsIM;
) Ctop’€KTNBHMX BiBOBPaXKeHb € CIOP EKTUBHNUM BiflOBPa>keHHsIM;
)

GiekTnBHUX BigoOpa>keHb € BiEKTMBHUM BiBODpParkeHHAM.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1, wo (a,b) € ai (b,c) € B}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.

Bnpasa 1.2.13

LoBeaiTb, Wo koMmno3unuyis

(i) 4acTkoBMX BifOBparkeHb € HACTKOBUM BiJODpaXkeHHsIM;
(7i) BipobpaxkeHb € BifobpaxeHHsIM;
(447) iH'ekTMBHUX BiBOBPa>keHb € iH'EKTUBHUM BifOBparkeHHsIM;
(iv) crop’eKTUBHUX BifODpaXkeHb € CIOP'EKTUBHUM BifOOPa>KeHHSIM;
(v) biekTuBHMX BigobpaxkeHb € biekTnBHUM BigOBpParkeHHsM.

Hexai X — poBinbHa HEMOPOXHSI MHOXMHA.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1, wo (a,b) € ai (b,c) € B}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.

Bnpasa 1.2.13

LoBeaiTb, Wo koMmno3unuyis

(i) 4acTkoBMX BifOBparkeHb € HACTKOBUM BiJODpaXkeHHsIM;
(7i) BipobpaxkeHb € BifobpaxeHHsIM;
(447) iH'ekTMBHUX BiBOBPa>keHb € iH'EKTUBHUM BifOBparkeHHsIM;
(iv) crop’eKTUBHUX BifODpaXkeHb € CIOP'EKTUBHUM BifOOPa>KeHHSIM;
(v) biekTuBHMX BigobpaxkeHb € biekTnBHUM BigOBpParkeHHsM.

Hexai X — posinbHa HenopoxHsi MHOXMHA. BinapHe BigHOLWeEHHS
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1, wo (a,b) € ai (b,c) € B}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.

Bnpasa 1.2.13

LoBeaiTb, Wo koMmno3unuyis

(i) 4acTkoBMX BifOBparkeHb € HACTKOBUM BiJODpaXkeHHsIM;
(7i) BipobpaxkeHb € BifobpaxeHHsIM;
(447) iH'ekTMBHUX BiBOBPa>keHb € iH'EKTUBHUM BifOBparkeHHsIM;
(iv) crop’eKTUBHUX BifODpaXkeHb € CIOP'EKTUBHUM BifOOPa>KeHHSIM;
(v) biekTuBHMX BigobpaxkeHb € biekTnBHUM BigOBpParkeHHsM.

Hexai X — posinbHa HenopoxHsi MHOXMHA. BinapHe BigHOLWeEHHS

Ax ={(z,z) |z € X}
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1, wo (a,b) € ai (b,c) € B}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.

Bnpasa 1.2.13

LoBeaiTb, Wo koMmno3unuyis

4aCTKOBMX BifOBPaXKeHb € HaCTKOBUM BigoBparkeHHAM;
BifOOpaxkeHb € BifobpaXKeHHsIM;

iH €EKTUBHUX BigOOpPa>KeHb € iH'EKTUBHIM BiZOOPa>KEHHAM;

(iv) crop’eKTUBHUX BifODpaXkeHb € CIOP'EKTUBHUM BifOOPa>KeHHSIM;
(v) biekTuBHMX BigobpaxkeHb € biekTnBHUM BigOBpParkeHHsM.

Hexai X — posinbHa HenopoxHsi MHOXMHA. BinapHe BigHOLWeEHHS
Ax ={(z,z) |z € X}

Ha3WBAETLCA AIarOHaII0 MHOXUHN X .
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1, wo (a,b) € ai (b,c) € B}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.

Bnpasa 1.2.13

LoBeaiTb, Wo koMmno3unuyis

4aCTKOBMX BifOBPaXKeHb € HaCTKOBUM BigoBparkeHHAM;
BifOOpaxkeHb € BifobpaXKeHHsIM;

iH €EKTUBHUX BigOOpPa>KeHb € iH'EKTUBHIM BiZOOPa>KEHHAM;

(iv) crop’eKTUBHUX BifODpaXkeHb € CIOP'EKTUBHUM BifOOPa>KeHHSIM;
(v) biekTuBHMX BigobpaxkeHb € biekTnBHUM BigOBpParkeHHsM.

Hexai X — posinbHa HenopoxHsi MHOXMHA. BinapHe BigHOLWeEHHS
Ax ={(z,z) |z € X}

Ha3uBaeTbCs giaroHaano MHoxuHn X. OuesngHo, wo Ax — BigHOLWEHHS
eKBiBasieHTHOCTI Ha X.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Komnozuyis B o o geox BigHowenb o C X XY i 8 C Y XZ BU3Ha4a€ETLCA TakK:
Boa={(a,c)eXXZ |icnye enement b € Y 1, wo (a,b) € ai (b,c) € B}.

OyeBngHo, wo koMmno3suuis aeox eigHowenb « C X XY i B CY X Z €
BigHOWEHHSIM Ha X X Z.

Bnpasa 1.2.13

LoBeaiTb, Wo koMmno3unuyis

4aCTKOBMX BifOBPaXKeHb € HaCTKOBUM BigoBparkeHHAM;
BifOOpaxkeHb € BifobpaXKeHHsIM;

iH €EKTUBHUX BigOOpPa>KeHb € iH'EKTUBHIM BiZOOPa>KEHHAM;

(iv) crop’eKTUBHUX BifODpaXkeHb € CIOP'EKTUBHUM BifOOPa>KeHHSIM;
(v) biekTuBHMX BigobpaxkeHb € biekTnBHUM BigOBpParkeHHsM.

Hexai X — posinbHa HenopoxHsi MHOXMHA. BinapHe BigHOLWeEHHS
Ax ={(z,z) |z € X}

Ha3uBaeTbCs giaroHaano MHoxuHn X. OuesngHo, wo Ax — BigHOLWEHHS
eKBiBasieHTHOCTI Ha X.

Haragaemo, wo binapHe BigHOWweHHA % Ha MHOXUHI X Ha3MBa€ETLCA
AHTUCUMETPUHHAM, AKIO 3 TRY | YyZx BUNNNBAE PIBHICTL T = Yy, ANS
T,y € X.
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Akwo o C X x Y 7o signowenns o' = {(y,2) €Y x X | (z,y) € a}
HA3MBAETLCS [0 BIAHOWEHHS (.

Mpuknag 1.2.37

Poss’asok. Imnnikauis (<) ouesnpgHa.

(=) ko E(f) =D(f ') # Y, 10 sigrowenns f C X XY ne €
Clop'€KTUBHUM BifobpakeHHsiM, a oTxe BigHowenHs 1 CY x X ue €
BigobpaxeHHsim. Tomy BigobparkernHs f: X — Y mae ByTtn crop'ekTuBHUM.

Mpunyctumo, wo eigobpaxenns f: X — Y — He € in'ekTueHum. Togi icHytoTb
pisHi enemeHTn x1, 2 € X Taki, wo f(z1) = f(z2) = y. OTxe

(y,z1), (y,z2) € £ 1, ne f~! — obeprene sigHowenns go sigHowenHsim f, a
Lie cynepeunTs Tomy, o eigHowenns f~° C Y x X € sigobpaxenuam. 3
OTPUMAHOro NpoTUpivYst BUNAMBaE, wo eigobpaxerus f: X — Y iH'ekTueHe.



Akwo a € X x Y To sigHowennss
Ha3MBaETLCA A0 BIAHOLIEHHS (.

(z,y) € a}

Mpuknag 1.2.37

Po3B’azok. Imnnikauis (<) o4eBugHa.

(=) Skwo E(f) =D(f ') #Y, 7o sigHowenns f C X x Y ne e
Clop'€KTUBHUM BifobpakeHHsiM, a oTxe BigHowenHs 1 CY x X ne €
BigobpaxeHHsim. Tomy BigobparkernHs f: X — Y mae ByTn crop'ekTuBHUM.
Mpunyctumo, wo sigobpaxenns f: X — Y — He € in'ektusnum. Togi icHytoTb
pisHi enemeHTn x1, 2 € X Taki, wo f(x1) = f(z2) = y. OTxe

(y,z1), (y,z2) € £, ne f~! — obeprene sigHowenns go sigHowenHsiM f, a
Lie cynepeunTs Tomy, o eigHowenns f~ - C Y x X € sigobpaxenuam. 3
OTPUMAHOro NpoTUpivYst BUNAMBaE, wo Bigobpaxerus f: X — Y iH'ekTueHe.




Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}

-~ Tononorin Jlexujn 3:Oexaprosnii q06yTOK MHOXWH, BIAHOWENHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
Ha3UBAETLCS OOEPHEHUM A0 BIAHOLIEHHS (.

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Tononoris Jlexuyin 3: [lekapTosuii 4o6yTOK MHOXWH, BiAHOLEHHS, ...



JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexali f: X — Y — BigobpaxkeHHsi.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po38’a30k.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.
(=)
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.

(=) Axwo E(f) = D(f™') # Y, 7o sigHowenns f C X X Y He €
CIOp'€EKTUBHUM BiODPa>KEHHSIM,
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.

(=) Axwo E(f) = D(f™') # Y, 7o sigHowenns f C X X Y He €
CIOp' €KTNBHIM BigobpakeHHsiM, a oTxe BigHowenHs f 1 CY x X He €
BiJOOPaKeHHSIM.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.

(=) Axwo E(f) = D(f™') # Y, 7o sigHowenns f C X X Y He €
CIOp' €KTNBHIM BigobpakeHHsiM, a oTxe BigHowenHs f 1 CY x X He €
BigobpaxeHHsim. Tomy BigobparkernHs f: X — Y mae byTu crop'€KTUBHUM.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.

(=) Axwo E(f) = D(f™') # Y, 7o sigHowenns f C X X Y He €
CIOp' €KTNBHIM BigobpakeHHsiM, a oTxe BigHowenHs f 1 CY x X He €
BigobpaxeHHsim. Tomy BigobparkernHs f: X — Y mae byTu crop'€KTUBHUM.

Mpunyctumo, wo sigobpaxerHs f: X — Y — He € iH'eEKTUBHUM.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.

(=) Axwo E(f) = D(f™') # Y, 7o sigHowenns f C X X Y He €
CIOp' €KTNBHIM BigobpakeHHsiM, a oTxe BigHowenHs f 1 CY x X He €
BigobpaxeHHsim. Tomy BigobparkernHs f: X — Y mae byTu crop'€KTUBHUM.

Mpunyctumo, wo sigobpaxerHs f: X — Y — He € in'exkTuBHumM. Togi icHytOTb
pisHi enemeHTn x1,z2 € X Taki, wo f(z1) = f(z2) = y.
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JNekuia 3: OekapToBuii o06yTOK MHOXWH, BiHOWWEHHS, Bif006pa>keHHs

Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.

(=) Axwo E(f) = D(f™') # Y, 7o sigHowenns f C X X Y He €

CIOp' €KTNBHIM BigobpakeHHsiM, a oTxe BigHowenHs f 1 CY x X He €
BigobpaxeHHsim. Tomy BigobparkernHs f: X — Y mae byTu crop'€KTUBHUM.
Mpunyctumo, wo sigobpaxerHs f: X — Y — He € in'exkTuBHumM. Togi icHytOTb
pisHi enemeHTn x1,z2 € X Taki, wo f(z1) = f(x2) = y. Omxe

(y,z1), (y,z2) € £, ne f~1 — obeprene sigHoweHHs A0 BigHOWeEHHsM f,
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Akwo o C X x Y 7o sigHowenns o ' = {(y,2) €Y x X | (z,y) € a}
HA3NBaETLCA OBEPHEHUM O BIAHOLIEHHS (.

Mpuknag 1.2.37

Hexaii f: X — Y — Bigobpaxcenns. [oseaiTb, wo obepHeHe BigHoWweHHs f
[0 BigHoweHHsMm f € BigoOpaxeHHsam 3 Y Ha X Togi i nuwe Toai, konn f —
BiekTUBHE BigOOpPaXKeHHsI.

Po3s’a3o0k. Imnnikauis (<) ouesngHa.

(=) Axwo E(f) = D(f™') # Y, 7o sigHowenns f C X X Y He €

CIOp' €KTNBHIM BigobpakeHHsiM, a oTxe BigHowenHs f 1 CY x X He €
BigobpaxeHHsim. Tomy BigobparkernHs f: X — Y mae byTu crop'€KTUBHUM.
Mpunyctumo, wo sigobpaxerHs f: X — Y — He € in'exkTuBHumM. Togi icHytOTb
pisHi enemeHTn x1,z2 € X Taki, wo f(z1) = f(x2) = y. Omxe

(y,z1), (y,z2) € £, me f~! — obeprene sigHowenHs g0 BigHOWeHHsM f, @
Le cynepe4qnTb TOMY, LO BiJHOLUEHHS F71CY x X € BigobpakeHHsMm.
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3aysaknmo, wo sigHowenHs giaroHani Ax C X x X mMoxHa po3rnsgaTtun sk
BigobpaxenHns idx : X — X, Busnauene 3a dopmynoto idx (z) = x. Hapani,
Tak BU3HaveHe Bigobpaxenns idx : X — X bygemo HasusaTu

MHOXUHN X .

Bnpaga 1.2.14

Hexaii f: X — Y — Bigobparxenns. [oseaits, o obepHeHe BigHOWweHHsS f
10 BigHoweHHsam f € Bigobpaxenusm 3 Y B8 X Togi | avwe Toai, Konu

fof t=idy i flof=1idx.
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[skyto 3a ysary!!!



