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Vybrané partie z ditovych Struktir
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F je univerzalna ak

Vx1 # X2 helir%;[h(xl) =h(x)]<1/n
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H je 1-nezdvisla, ak

Vx,y hei'r%;[h(xl) =y]=1/n

HQC
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J€ je 1-nezdvisla, ak

¥y Pr [hGa) =] = O(1/n)

8/34



J€ je k-nezdvisla, ak

VX1 s Xk Y1y Vi (x1) =y1 A Ah(x) = yk] = O(1/n¥)

Pr [h
her A

rézne
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FC je k-nezdvisla, ak

VX1, Xk Vs vk PrO[A(xa) =y1 A+ Ah(xi) = yi] = O(1/n")
—— herst

rézne

Vx,y : Pra[h(x) = y] = O(1/n) a pre rdzne xi,...,x, st ndhodné
premenné h(xi),...,h(xx) skoro nezdvislé
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@ x +— (ax mod p) mod n je univerzédlna

Do
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@ x +— (ax mod p) mod n je univerzédlna
o x = (ax) >> (w—k) (ak n =2k a register md w bitov) je
univerzdlna
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@ x +— (ax mod p) mod n je univerzédlna
o x = (ax) >> (w—k) (ak n =2k a register md w bitov) je
univerzdlna

e x+— ((ax+ b) mod p) mod n sii 2-nezavislé (a,b € Zp, a#0)
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x — (ax mod p) mod n je univerzélna

x = (ax) >> (w — k) (ak n =2k a register ma w bitov) je
univerzalna

x — ((ax+ b) mod p) mod n st 2-nezdvislé (a,b € Zp, a#0)

v&eobecne x — ((axx* + -+ ai1x+ ap) mod p) mod n si
k-nezdvislé
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x — (ax mod p) mod n je univerzélna
x = (ax) >> (w — k) (ak n =2k a register ma w bitov) je
univerzalna
x — ((ax+ b) mod p) mod n st 2-nezdvislé (a,b € Zp, a#0)
v&eobecne x — ((axx* + -+ ai1x+ ap) mod p) mod n si
k-nezdvislé
jednoduché tabulaéné heSovanie je 3-nezdvislé

o vygenerujeme si tabulky Tq,..., T velkosti u!/€ s dplne

nahodnou heSovacou fn;
@ na x € U sa pozerame ako na vektor x = x;---x¢ a

h(x)=Ti(x1)® - B Te(xc)
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hefovanie so zretazenim O(1)  univerzélna rodina %
linedrne sondovanie O(1/€?) n>(l+€&)m

O(1/€?) 5-nezavisla rodina 7

O(1/€?)  tabula&né hedovanie
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da sa vyhladavanie v O(1) v najhorSom pripade?
¢o keby sme vedeli vietky prvky dopredu?
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Perfektné heSovanie




Narodeninovy paradox
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o (FKS'84) dve trrovne heSovania, namiesto zretazenia tabulku
kvadratickej velkosti

Do
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o E[#kolizill = m?- O(1/n) < 1/2 pre dost velké n = ©(m?)
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o E[#kolizill = m?- O(1/n) < 1/2 pre dost velké n = ©(m?)
@ Ziadna kolizia s pp. aspofi 1/2 (Markov: Pr[X > ku] <1/k)
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o E[#kolizill = m?- O(1/n) < 1/2 pre dost velké n = ©(m?)
@ Ziadna kolizia s pp. aspofi 1/2 (Markov: Pr[X > ku] <1/k)
° E[Y. C7] = L+E[C?] = O(E[#kolizif]) + O(n)
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o E[#kolizill = m?- O(1/n) < 1/2 pre dost velké n = ©(m?)
@ Ziadna kolizia s pp. aspofi 1/2 (Markov: Pr[X > ku] <1/k)
o EIX, CZ] = ¥ E[C?] = O(E[#kolizi) + O(n)

e =m?-0(1/n) = O(n) pre m=O(n)
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Kukucie heSovanie

Do
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@ mame 2 tabulky A, B dlliky 2m a 2 heSovacie funkcie f, g
e hladanie: prvok x je vzdy v A[f(x)] alebo B[g(x)]
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Riegenie kolizii zretazenim
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Kolko prvkov sa zahe3uje na tii ,najvytaZenej$iu" poziciu?
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P; = #prvkov, ktoré sa zaheSuju na poziciu i

kolko je max P;?
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@ nech p=1/n=Pr[prvok zahe3ujeme na konkrétnu poziciu]
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@ nech p=1/n=Pr[prvok zahe3ujeme na konkrétnu poziciu]

@ nech g =1— p = Pr[prvok zahe¥uje inde]
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@ nech p=1/n=Pr[prvok zahe3ujeme na konkrétnu poziciu]
@ nech g =1— p = Pr[prvok zahe¥uje inde]

n
PriP = k] = <k> prqmk
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1/ek* < Pr[P; = k] < (e/k)*
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1/ekk <Pr[P; = k] < (e/k)¥

1 1
Pr(Pi = k] = KO(K)  gO(klogk)
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1/ek* < Pr[P; = k] < (e/k)*

1 1
PriP; =kl = KO(K)  gO(klogk)

@ pre k=Inn/3Inlnn je aspoil 1/e¥/n
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1/ekk < Pr[P; = K] < (e/k)*

1 1
Pr{Pi = K] = KO(K)  gO(klogk)

@ pre k=Inn/3Inlnn je aspoil 1/e¥/n
e — ocakdvany potet pozicii, ktoré prekrotia k je Q(n?/3)
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n

PriP; > =Y (e/k)* <(e/t)(1+e/t+(e/t)*+--) =O((e/0))
k=t <(e/0)x
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PrPi > €] < (e/0)"-[1/(1~e/0)]

O P = = = wac
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Pr[Pi > 0] < (e/6) - [1/(1—e/0)]
e pre /= [(3Inn)/InInn] dostaneme Pr < 1/n?
i prO(K?)
k=1

P ~ 1/ exp(k)
— YpO(k*) = O(1)
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