PDomaurnee 3agaume #1 PDuckpeTrHas MaTeMaTHNKa
Teopust MHOKeCTB 2 Ocenn 2024

1. Ompepnenure UCTUHHOCTD 3aIaHHBIX YTBepKaeHuit. Cumraiire, YTo a u b — ypajieMeHTsI, a # b.

(@) a<{{a},b} (i) {aa}VU{aa a}={a} (1) {20} c{o}

(b) a€{a {b}} () {aa}n{a a a}={a} (s) {{2}} c{{o} {2}}

(c) {a} €{a {a}} (k) {a,a} n{a,a,a} ={a,a} (t) ae2l@

(d) {a} c {a b} (D {a a a}\{a a}={a} (u) 2{e2} c 2lab2)

(e) {a} € {{a}, {b}} (m)o € @ (v) {a, b} c2t*b}

() {{a}} c{{a}. {a b}} n)oco (W) {a,a} € 21*4)

(@) {{a}.b} c{a{a b} {b}} (0)oCO (x) {{a}, 2} c 2{ea}

() {a,a} U{aaa} = (p) o€ {2} ) {a {a}} c 22}
{a,a,a,a a} (@ 2 <c{{o}} ) {{a,{2}}} C 2{e2"}

2. Iano mHO)ecTBO-yHUBepcym' U ={1,2,...,10} u ero mogmuoxectBa: A = {x | x —uétHOE},

B = {x|x—mpocroe’}, C = {2,4,7,9}. Hapucyiite nuarpammy BeHHa JIs 3aJaHHBIX MHOKECTB,
OTMEThTE Ha Hell BCe 3JIEMEHTHI, a 3aTeM HallJuTe:

(@) B\C (c) U\ (CUA) () |24\

(b) BA(ANC) (d) {AUuBU22 U2} (f) (24Nn2°)\ 28

3. [amsl caemyromue Muoxectsa’: A = {1,2,4}, B = {0, #} U@, C =22\ {@}, D = {4, [2{2C}}.
BuesanHo TpebGyeTcs HaTH:
(a) AAD (c) BNA (e) DIC
(b) CxB (d) Bx 2t (f) {DN{A}} x(DU{[D[})

4. Mepa )KaKKapa7 J (A, B) mns nByX KOHEUHBIX MHOXeCTB A U B ompepensieT crerneHb Mx
IIOXO0KECTH U 3a0aéTCs CIIeTyOIIUM 00pa3oMm:

T(AB) = |AN B|

|AUB|

IIpu sarom J (@, @) = 1. Paccrosuue Kakkapa dg (A, B) Mexxay AByMs MHO)XecTBaMu A u B
oIpefesgeT CTelleHb UX pasinuuns u 3agaéres Kak dj(A, B) =1 - 7 (A, B).
JloKasKMTe CIeyIoIye yTBEPKAEHNS IS IIPOU3BOJIbHBIX KOHEUHBIX MHOXeCTB A 1 B.
(@ JAA) =1udg(AA) =0.
(b) J(A,B)=J(B,A) udg(A B) =dg(B,A).
(c) J(A B)=1udg(A B) =0 Torga u ToibKo Torga, korga A = B.
(d) 0< J(AB)<1u0<ds(AB) <L
(e) Il MpOM3BONBHBIX MHOXKeCTB A, B 1 C BBITIONHAETCS HepaseHcme0 mpey2oibHuKa’:
dj(A, C) < dj(A, B) + dj(B, 0)

5. Usobpasute Ha rpadukax R? creqyrolye MHOXeCTBa TOUEK:

(@) {1,2,3} x(1;3] @ () lye{l,....5}xe[1,6-y)}
(b) [1:5) x (1;4]\ {(2,3)} @ {(ry) e [L5]X[L4)[(yzx)V(x>4)}
(©) [17] x (1;5]\ (1;4] X (1;3) () {(xy) € (1;5]° [4(x - 2)* +9(y — 3)* < 36}

! 3nech Mo yHMBEpCYMOM IMeeTcsl B BUAY MHOKECTBO JOCTYITHBIX ypaleMeHToB. CunTaiiTe, uTo A=U \ A.
5 Cunraifte, uTo 1 He STBIIAETCS TPOCTHIM UCIOM.

% 0— caMbIit 06BIKHOBEHHBIIT KBajpar, j— CaMblil OOBIKHOBEHHBII KOT.

7 Jaccard index

8 U3 (a)-(c) u (e) ciemyer, uto d.g ABISAETCS MemMpPuKoll, UTO Kpaiite MHTEPECHO U TIONE3HO... O HEKOMOPbLX.


https://www.google.com/search?q=is 1 a prime number
https://en.wikipedia.org/wiki/Jaccard_index
https://en.wikipedia.org/wiki/Metric_space
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6. Haitoure Bce MHOKecTBa A, B 1 C, KOTOpBIE yOOBJIETBOPAIOT CIeqYIOIINM YCIOBUIM:
A=A{1|Bl[Cl}
B={2,|AL[C]}
C={1,2A], B[}

7. Heuétkme MHO)ecTBa’ — 0606IIIeHIe MHOKECTB JJI CIydaeB, KOTJla HeoOXOMMMO OMucaTh
6epOAMHOCMHBLU VTN YACMUYHbLT XapaKTep HaX0XIeHMs 3JIeMeHTOB Bo MHOKecTBe. Kaxxmomy
9JIeMeHTy X € X 3aIaHHOTO YHUBepcyMa X COIIOCTABIISIETCS CMmeneHb npuraoiexcHocmu ji(x) €
[0; 1] € R, 3agaBaemas B Buie qeiicTBUTENbHOrO unciaa ot 0 mo 1. Heuérkue MHOKecTBa 3aal0TCS
C IOMOILBIO IIEPEUNCIIEHN 3JIEMEHTOB BMECTE CO CTeIeHAMU IIPUHAAJIEKHOCTI, HAIlpuMep,
F={a:04,b:0.8,c:0.2,d:09,e:0.7} uR={a:0.6,b:0.9,¢:0.4,d:0.1,e:0.5}.

(a) JomosHeHNe HeUETKOTO MHOXECTBA S 0603HAUAETCS S U 3a/1aéTCS KAK MHOXKECTBO, B KOTOPOM
CTeneHb MPUHAIEKHOCTI KaXXI0TO dJIeMeHTa paBHa [i5(x) = 1 — ps(x). Haitnure FuR.

(b) O6benuuenne HeuéTKUX MHOKeCTB S 1 T o6o3Hauaercss SU T u 3amaércss Kak MHOKECTBO,
B KOTOPOM CTeIleHb IPUHAIJIEKHOCTI KaXKIOTO 3JIeMeHTa eCTh MAKCUMyM 13 CTeIleHell
NIPVHAJIEKHOCTY JAaHHOTO 3JIeMEeHTa B ABYX MCXOMHBIX MHOKecTBax S u T. Haitnure F U R.

(c) Ilepeceuenne HeuéTKUxXx MHOKECTB S N T 3aqaéTCs AaHAIIOTMYHO 00beIMHEHNIO: fisnT(X) =
min{ys(x), pr(x)}. Haitmure F N R.

(d) CamocrosTenpHO mMpUAyMaiiTe OIpeaeseHne s PAa3HOCTH HedETKuX MHOXecTB S \ T.
Haiigure F\Ru R\ F.

8. OHpeJIeJII/ITe CUETHOCTH VJIV HECUETHOCTD CIIEAYIOINX MHOKECTB:

10

a) MHuo>xecTBO PalVIOHAJIIBHBIX = UJICEJI Q

(
(b) Bynean muoxxectBa HatypanbHbIx uncena P (N).
(c) MHuoxectBo Bcex ¢pyHkimit Buaa f : N — N.

(d)
(

d

e) MHO)XeCTBO IelICTBUTEIbHBIX KOPHEIl BCeX YpaBHEHMIT BUIA ax® + bx + ¢ = 0 ¢ HexoUUCITeH-

O6’I:eJII/IH€HI/Ie CUEMHO020 UMCJla CUETHBIX MHOKECTB.

HBIMI KoadduimeHramu a, b u c.

9. JloKakuTe MJIM OIIPOBEPTHUTE CIeAYyIOIINEe yTBEePKIACHNA:

(@) Ecm ACBuBCC,toACC.

(b) |P(A)] =24,

(c) |C| =]|R], To ecTh MHOKECTBa KOMILJIEKCHBIX 11 JEVICTBUTEIHHBIX YMCET PABHOMOII[HBI.

(d) (a,b) ={c,d) & (a=c) A (b =d) npu ucrosb30BaHUN ONIpeeTIeHNS YIOPSITOUEHHON aphbl
o Kyparosckomy: (x, y)x = {{x}, {x, y}}.

? Fuzzy sets
10 ParmmonanbHOe UMCITO MOKHO TIPEIICTaBUTE B BUJE Tpobu m/n, Tie m € Z— 1enoe, a n € N— HaTypasbHOe.


https://en.wikipedia.org/wiki/Fuzzy_set

