JIleknusa 1 CobiKauTeHa JIOTUKA

CBolicTBa HA KOHCTAHTUTE pANT=p, pVF=p, pVvIT=T pANF=F

CsoiicTBa Ha OTPUIAHUETO pA—-p=F, pV-p=T

3akoH 3a aBoiiHOTO oTpunanue | —(—p) =p

N pemMnoTreHTHOCT pPVPp=p, PAD=Dp

KomyTaTuBHOCT pVg=qgVp, pAgq=qAp

A conmaTuBHOCT (pvVqg)Vr=pV(gVvr), (pAgQATr=pA(gAT)
ductpuby TUBHOCT pVgAr)=(mEVag ANpVr), pAgVr)=((pAq)V(pAT)
3akouu Ha De Morgan -(pVvVq) =-pA—q —(pANqg)=-pV—q

ITorrbmiane pV(pAg =p, pA(pPVg=p

CBOICTBO HA MMILIUKAIIASITA p—q=-pVgq

CaoiicTBO Ha Gu-umMmmKanuaTa | p <> ¢ = (p — q) A (¢ — p)

Jlekuna 2 MHoxKkecTBa

MmuoxkecTBO, KoeTo He CchabpxKa cebe cu, e oOMKHOBeHO. MHOXKECTBO, KOETO ChbIbprKa cebe cu, e

HEOOUKHOBEHO.

2.
1.

1 Axkcuommu

Axcuoma 3a obema
JIBe MHOXKECTBaA Ca PABHU TCTK ChbPXKAT €J[HU U CHIIH eJIeMeHTH (perbT e 6e3 3HaueHwMe)

. Axcuoma 3a omdeasremo

Axo X e MHOXKeCTBO U T € npeagukaT C ,ZLOMefIH X, TO CBBKYIIHOCTTaQ Y or emremenTuTe HA X, KOHUTO
UMaT CBOUCTBOTO T, € MHO2KECTBO.

B={aec Al|n(a)} Kaszsawme, ue B e mogmuoxkecTBO Ha A

Axcuoma 3a cmenewnomo MHONHCECTNEO
3a BCIKO MHOXKECTBO X CbIIECTBYBa MHOKECTBO 2% OT BCMYKM HETOBU ITOMHOYKECTBA, KOETO HapuIaMe
CTEIIEHHOTO MHOXKeCTBO Ha X

Maxcumanro no 8KA0UBAHE MHONHCECTLEO
MHO2KecTBO, 3a KOETO CBOWCTBOTO (IPEJMKATHT) € B CHJIA, HO TO HE € B CHJIA 33 HUKOE CHIIUHCKO
HETOBO HAIMHOYKECTBO.

1. o(B) u

2.VC(BCCCA——-o(C))
Munumanro no 6KA0UEAHE MHONHCECTNBO
TakoBa IIOAMHOKECTBO, 32 KOETO CBOACTBOTO (IIPEAUKATHT) € B CUJIA, HO HE € B CUJIA 33 HIKOE CHIUHCKO
HEr0BO MOJIMHOKECTBO.

1. o(B) u

2. VO (C C B— —0o(C))

2.2 Omneparun

1. Cumempuuna padauka

AAB={ala€ Ad®ac B} [Ipuwmep: {a,b,c,d} A{a,b,x,y} = {c,d,z,y}



2. Honsanenue ma muoxkectso A mo ynusepcym U
AUV ={ala€eUANa¢ A} Axo U ce nogpasbupa, mumem camo A

2.3 Hapenena aBoiika

(dedurumms na Kuratowski) Besiko muoxkectso {{a},{a,b}} mapuuame mapemena npoiika ¢ I'bpBU
esleMeHT a u Bropu esieMeHT b. Kparkusr 3anuc e “(a, b)”.

2.4 Pa36uBaHe U IIOKpUBaHe

1. Iloxpusare na A
Besika dpavumusa X = { Xy, Xo, ..., X}, k > 0, xbjero

1. Vie{l,2,.,k}: X; CA
2. Vie{l,2,. k}: X; %0
k
3. UXi=4
=1

)

Toect, Bcsaka damuiust, dneTo obeIUHEHNE HA MHOXKECTBA, € JaJeHOTO MHOXKECTBO.

Hpuvep: A= {a,be,d) X = {{a,b,d}, {b.c}, {a,b.c,d}}

2. Pasbusane na A
Besika dpavumus X = { Xy, Xo, ..., X}, k > 0, xbjero

1. Vie{l,2,..,k}: X; C A
2. Vie{l,2,..k}: X; 0

k
3. UX;=4
=1

4. ViVj(1<i<j<k—X,NX;=0)

Toect, nokpuBane, Ipu KOETO HsIMa OOIIU €JIEMEHTH MEXKy MHOYKECTBATa BbB (DaMUIHUSATA.

ITpumep: A = {a, b, c,d} X = {{a,c},{b},{c}}
2.5 Jloka3aTeJICTBO IO UHIYKIHUSI
1. Obuxrnosena undykyus
1. Basa: IlposepsiBame 3a Haii-HUCKATA BH3MOYKHA CTONHOCT P(0),n >0

2. Unodyxuuonno npednonoscernue: IomyckaMme de € BAPHO 38 MPOU3BOJIHA CTONHOCT P(n)

3. Unodyxuuonna cmenka: JokaszBaMe 1de e BAPHO 3a cjeABallaTa MPOU3BOJIHA CTORHOCT, Bb3 OCHOBA
Ha WHIYKIIMOHHOTO IIPEI0IOKEHNE P(n+1)

2. Cuana undyrkyua

1. Basa: IlpoBepsiBame 3a Haii-HECKATa Bb3MOYKHA CTOWHOCT P(0),n>0

2. Hnoykyuonno npednoaosicenue: Jomyckame, e e BAPHO 3a BCUYKHM CTOHHOCTH OT HAaf-HUCKATA
JI0 TIPOU3BOJIHO N P(0),P(1),...,P(n)

3. Undyxuuonna cmonka: lokazBame e e BIPHO 3a CJIeBallaTa MPOU3BOJIHA CTOWHOCT, Bb3 OCHOBA
Ha WHIYKIIMOHHOTO ITPEITOJIOKEHNE P(n+1)

Jlekimua 3 Peaamnun

Penanusa nan nekaprosoro npoussenenue A; X Ag X ... X A, ce Hapuda BCsgko MHOXKecTBO R C A1 X Ag X
XA,



3.1 CsoiicTBa Ha pejamnuu ot Buga R C A?

1. Pegaexcusrocm Va € A:aRa
Anmupegpaexcusrocm Va € A: —aRa

2. Cumempuurocm Ya,b € A,a#b:aRb— bRa
Anmucumempuurocm Ya,b € A,a#b:aRb— —bRa

Cuana anmucumempuyrnocm  Va,b € A,a #b:aRb® bRa

3. Tpansumusrocm Va,b,c € A:aRbANbRc— aRc

3.1.1 3arBapsine Ha peJaluu
1. Pegpaexcusro sameapane R’

1. R C A?

2. RCR

3. R’ e pedirexkcunna

AHaJIOrMYHO 38 CUMETPUYIHO U TPAH3UTUBHO 3aTBapsHE

3.1.2 Tumnose pejarun

1. Penauyus na exsusarenmuocm: pedIeKCUBHA, CHMETPUYIHA, TPAH3UTHBHA,
Kaacose na exeusanenmmuocm: [a] ={b € A|aRb} Hedaxro ca pasbusanus na R

2. Peaauusa na wacmuuna napedba: pedieKCUBHA, aHTUCUMETPUIHA, TPAH3UTUBHA
Munumanen esemenm: a e MuHUMAJEH, ako -3b € A,a # b : bRa
Maxcumanen esemerm: a € MakcuMaJseH, ako —3b € A,a # b : aRb

Penauus na wacmuvra cmpoza napedba: anTupedIEKCUBHA, aHTUCUMETPUIHA, TPAH3UTHBHA

uaepama na Hasse: Hepraem gumarpama Ha pejaludTa, Taka Y€ BCUYKU CTPEJIKH Jla COYaT HArope,
U3IMycKaMe TPUMKHUTE, U3ITycKaMe IMTOCOKUTE Ha CTPEJKHUTE, N3MycKaMe TPAH3UTUBHUTE CTPEJIKH.
Hama koHTypu B wacTudHUTE HApEOu!

3. Peravus na aunelina napedba: pedaeKCUBHA, CUIHO aHTUCUMETPUYHA, TPAH3UTUBHA
Junetino paswupenue: Hactuuna Hapenba R, jguneitna mHapenba R, R C R = R' e jumneiino
pasmupenue Ha R

Penrauyusa na aunetina cmpoeza napedba: antTupedIeKCUBHA, CUJTHO AHTUCUMETPUYHA, TPAH3UTUBHA,

3.1.3 Bepwura u KOHTYP
e Bepuea: BCAKA PEUNA Ay, Qi , ..., Gj), , K'BIIETO
Q0 -y ik € {1, .0}, a; Rag,, moa; #ai;,, 3a 0<j<k
HedakTo, pejniia OT eJ1eMEHTH, K'bJETO BCEKH JIBA ChCEIHU €JIEMEHTa Ca B DEJIAIIMA.

Bepurure HE munaBar npes npumku!

e Konmyp: BcAKa BepHTa, 3a KOATO € BAPHO U, Y€ a;, = a;, 3a k > 0

HedakTo, pemuiia oT eJIeMEHTH, KbIETO BCEKH IBa CbhCEIHU €JEeMEHTa Ca B pejals U II'bPBHA U
IOCJIETHUAS C'BINO Ca B PeJIallus.



JIekmuss 4 PyHKOUMU
o Tomaana pynryus: Besika peanus f C X X Y, KbJIeTO 38 BCAKO T MMa TOYHO €HO Y : (z,y) € f
o Yacmuuna pyrnxyus: Beaka pemamusa f C X X Y, KbleTo 3a BCAKO T MMa HE TOBEYE OT €IHO ¥ :
(z,y) € f
4.1 CsBoiicTBa

1. Unexyus: Bceku enement Ha Y e 00pa3 Hail-MHOIO Ha €IUH eJIeMEHT Ha X

Vo, w0 € X 121 # 20 = f(21) # f(22)

2. Chopexuyusa: Beekn enement Ha Y e oOpa3 Ha MOHE €UH eJeMeHT Ha X
VyeYar e X: f(z)=y

3. Buekuyusa: AKO nMaMe WHEKIMs U CIOPEKIus (B3aMMO3HAYHO CbOTBETCTBUE )

4.1.1 WM36poumocT

e Kpatino muoocecmnso: Ako A e mpasno, To umame Kapauaaaaoct 0.
Nuaue, Tpabsa ja CbIeCTBYBa N, 3a KoeTo chinecTByBa oueknus f: A — {1,2,...,n}

e Besxpatino muoocecmeo: AKo He e KpaitHo
Hsbpoumo besxpatino muotcoecmeo: AKo e paBHOMOIIHO Ha N N,Z,Q,N2,72, ...
Heusbpoumo besxpatino mroocecmeo: Ako He e m36ponmo H6e3KpaitHo R,C, 2N, R? 2R .
4.1.2 Ilpusnun ua /Iupuxie
Ba kpaitnn X n Y, | X| > |Y], To He cbmecrByBa nnekuus f: X — Y
Ako mmame m 06eKTa B N YEKME/IZKEeTa, TO UMa TIOHE €THO YeKMEIKe € [%1 obexTa.
4.2 Pecrpukiiuga Ha yHKIUs

Heka f: X - Y u X' C X. Pecrpukius uva f popxy X' e f': X' =Y, Ve e X': f'(z) = f(x)
Benexu ce f|y, (dedakro paboTum ¢ 9acT OT eJleMEHTUTe Ha JOMeHHa)

Jlekimst 5 W30pouTesHa KOMOMHATOpPUKA

5.1 IlpumHIIITIN
1. Hpunyun na Jupuxae

2. Ilpunyun ma pa3busaremo

KapauuaizocTTa € cymMa OT KapJAHHAIHOCTUTE HA JSJI0BETE HA pa3OuBaHe.
k
Ba muOkecTBO X U Herosu paszbusamus {Y7,..., Y}, umame |A| = |Yi|+ ...+ |Yi| = D Vi
i=1

ITpuryun na ussasrcdanemo (caencrsue ot [lpuHnun Ha pasbuBaHeTo)
Ba muoxkecTBo A m ynuBepcym U, umanme |A| = |U| — |A’
3. IHpunyun na ymmoocenuemo: |A x B| = |A| - |B|

4. Ipunyun na buexyusama: |A| = |B| TcTk cbinecrByBa ouekmus f : A — B

5. Ilpunyun Ha deseruemo
|A]

Ba k = 6poil KjlacoBe Ha €KBUBAJICHTHOCT, |[a]| = m, umame m =



6. HpUH’U,UTl HA BKANOYE6AHEMO U USKANOUYEAHETTO
Kap,ZLI/IHa.HHOCTTa € CyMa OT [IdJIOBETE Ha IMOKPpUTHE CbhC U3BaAXKJ/IaHEC Ha TEXHU CCYCHULI.

[ALUUAL = > A= > JANA+ .+ (1) AN n A

1<i<n 1<i<j<n

AN nAy =101 = D A+ D JAnA]— o (D)™ AN 0 Ay

1<i<n 1<i<j<n

Jlekiimust 6 KomMmbOunaTopHu KoHdurypamnum

Jameno e ormopHO MHOXKECTBO = al, a2, ..., an Ipe3 KOeTo IIe u3rparkiaMe KOMONHATOPHY KOH(MUTYPAIIIH.
Ob6mmonpuero e, ye n e Opoii ejaeMeHTH B A, m e Opoii eleMeHTH B KOH(DUTY PALIKSL.

1. Mmooicecmeo om xongueypayuu ¢ napedéa, ¢ nosmapane
Ky, n(n,m)=A"=V" K, m(n,m)| = [A™| =n"

2. Mmnoowcecmeo om kondueypauyuu ¢ Hapedba, 6e3 nosmapaHe
Ku(n,m)=V," Kg(n,m)|=n-(n—1)-(n—2)-...-(n—m+1) =n

Iepmymayuu ¢ nosmopenus: dacten ciaydait, koraro n = m. |Kg(n,m)| = n!

3. Mmnootcecmeo om kondueypayuu 6e3 napedba, be3 nosmapsare: TPOCTO KOMOMHAINY / TIOJIMHOKECTBO

K R | m
K(n,m) = C" K(n, m)| = Kuleml e = = ()
Kombunatmn Bapwuarmun [IepmyTarum

Pasnmuaapame no: | Cberapau elementu | CbheraBHU efiemenTn u pef | Pen

k _ n! _(n k_ nl  _ _k —
Bes nosropenne || CF = Fn—F)! = (k) ‘ V5 = gy = 1 P, =n!
Ak _ (ntk=1)! vk — ok DI, n!
C nosropenue Cy = K(n—1)! Vi=n P — nalngllng!

6.1 CBoiicTBa HA OMHOMHU KOeUIINEHTH

) =)= () =) =n

n
Hroronos 6unom (x4 y)" = Z <n> -y (k)
k=0

()65

D

k=0

n

G ()50

2n
OT KOMOMHATOPHU Pa3Cbh>KIACHUS
n

6.2 XapakTepucTudieH BEKTOP

BysneBa n-topka, KosaTo XxapakTepusupa,/onpeess JaJeH0 MHOKECTBO X , KbeTo:
Akon € X, 0 a, =1 Axon ¢ X, 10 a, =0

6.2.1 CasoiicTBa (3a OyJjieBu BEKTOpa C 1 €IUHULM U 11 HYJIN)

e Bpoii: (”ﬂ;m)

e Bpoii, kaTo cex Besdka eIMHUIA UMA HYJIA: (:’;)

m+1)

e Bpoii, KaTo HsIMa CbCEIHU €IMHUIIN: ( "



6.3 CBoiicTBa HA cyMu

Zn:k: k(k2+1) Z”:kQZ k:(k:+1)6(2k+1) z”:kgz K (k+1) o= a(k 1)
k=0 k=0

Jlekiust 7 PekypeHTHU ypaBHEHUs

YpaBHeHUe, U KOETO JSICHATA MYy CTPAHA BKJIOUBA U CAMOTO yDABHEHUE U UMaMe HAYAJHO yCaoBue (usl)

L(n—1)+mn, akoneN"

IIpumep: L(n) =
P p: Ln) 1, akon =0

7.1 AJaropurhbM 3a pelnaBaHe Ha JMHENHO PEKYPEHTHO ypaBHEHHE C KOHCTAHTHU
KoedUINeHT 1 KpailHa UCTOPUs

F, 1+ F, o, akon>2

F, =41, akon =1 € TaKOBa BaJINTHO yPaBHEHUE
0, akon =10

Obaue, ciie/lHUTe YpaBHEHHS HE MOTAT JIa Ce€ PEIIAT C TO3H METO/I:

n-T, 1 akon>1

T, = 3aI0TO HE € ¢ KOHCTAHTU KOePUITMEHTH
1, akon =0
Sn1+Sno+..+5+8), akon>1 .

Sp = 3aI0TO HE € C KpaiiHa UCTOpUs
1, akon =0

3a minocTpupaHe Ha METOA, HEKa Ja paslyiefaMe d, = C1dp_1 + C2ap_2 + ... + Crlp_k

1. Xapaxmepucmuuro ypasrerue

BamecTBaMe ay, € £, anp_1 ¢ "1 u Tak. HaT. 2" =" 4 o™ 2+ o+ ™R
Cien ToBa, IeIUM BCUYKO Ha, z(n=k) o =cF b2+ e
AITepHATUBHO, MOXKE JIa, Ce 3alluille U KaTo ak — clxk_l — Cgl'k_z —.—c =0

2. Obwo pewerue
Hamupame kopenuTe Ha Xap. ypaBHEHUE. Heka e jia ca MyJITUMHOXKECTBOTO {1, (2, ..., O M
CbcraBsiMe ypaBHEHHETO ap =Ar-aof +Ax-af + ...+ Ay - af

AKo nMaMe eqHAKBH KOPEHM, yMHOXKaBaMe ¢ n', Kbaero © € N e r-Tus IOBTapsilll ¢e KOPEH.
Toect, ako ma uMame 5 KOpeHa, 3a KOUTO (] = (g = Q3 £ Q4 F i, 1€ UBIJIEXK A TAKA:

an = Aol - n® 4+ Asady - n! 4+ Azay - n?+ Agolf + Asa

3. Touno pewerue (CaMo aKo HAUYAJHHUTE YCJIOBUS Ca HU JIAJICHHN)
Bsemame mbpBute k Ha Gpoil HaYAJHEM YCJIOBHS (aKO Ce HAJIOKHU JIOIbJIBAME, TOECT H3UUC/ISIBAME
BCUYKH CTONHOCTH [0 af).
C 19X, CbCTaBsiMe CUCTEMa, JIMHEHHN YPABHEHUS 38 1, 42, 3, ...

ap = Al-a% + Ag-aé + ...+ Ak-oz}{
ar = Ar-af + Ayl + L+ Ap-of
Upes Hest, HamMmupame croitHocTUTE Ha A1, ..., A 1 3amecTBame B OOIIOTO pereHue



7.2 PenraBane Ha HEXOMOTE€HHO PEKYPEHTHO ypaBHEHNE C KOHCTAHTHU Koe(UImeHTn
1 KpailHa UCTOopuda

Hexa b1, ...,b; ca paznmuaau croitnoctu, a p1(n),...,p;(n) ca momuHoMu Ha n. YpaBHEHHATA Ca OT TUIA

ap = C1an—1 + ... + Cxap_ +pi(n) -7 + ... +pi(n) - b’

XOMOTI'€HHa JacT HEeXOMOI'€HHa YacCT

1. Xapaxmepucmuuno ypashenue
CobcraBg ce kKaro npu 7.1, KaTo IIPOCTO CH IIPEJCTABUM, Ye HeXOMOreHHaTa JacT (Tasu ¢ pj(n)-sere)
HE CbIIECTBYBA.

2. Ob6wpo pewerue
Cires KaTo HaMEepUM MYJITHUMHOYXKECTBOTO OT KOPEHU HA XOMOTE€HHATA JaCT, PA3TJIeXK IaMe HEXOMOTEHHATA.
AbcTpaxupame ce OT BCIKAKBU KOSDUIIMEHTH W PA3TIEKIAMe XOMOTE€HHATA JaCT KaTo cOOpoBE OT
koMmOunamuu Ha nd - h™.
Ob6pa3yBaMe MYJITUMHOXKECTBOTO OT KOPEHW Ha HEXOMOTEHHATA JaCT, KATO J00aBsaMe ChbOTBETHUTE h
g+ 1 mbTH.

Ipumep: 2n? 4+ 3" + 19n37" cBexkpame 10 121" 4+ n3" 4+ n37"
Kopenure uu ca, Tpu 1-uu, egna 3-ka, yerupu 7-um: {1,1,1,3,7,7,7, T}y

HaKpaﬂ 066,ILI/IHHBaMe ABETE MYJITUMHOXKECTBa U IIPOAbJ/IZKaBaMe KaKTO ITpU 7.1.

3. Touno pewenue
CuienBaMe CbIUTE CTHIKA KAaTo 7.1
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