Solution 9

1. The Matrix Method
o [RigmAkeyBuibit, Blu = [log|U|]
o IBFERFRAIKNM = 2M22H9ERE
o BEHLIEE—m X uf90 — 1EEA (ARE— oS REEVE0/1)
o EXIAFRHNI(T) = AZ, EFHAZE— M u-bitaE, EHA(Z)R— I m-bitAE
o Fh(Z)B—(I2BUE, FHitiaOEEsy
iFA: The Matrix Method2Universal Hashing (Hint: BJLASCEIEASEMR—LNE, BE—THNAER
EXYREHEL(Z)F0h(Y) REER B AL ERE; FJLAEEEm = 1H9EHIRE)
deEEm = 1R, WFERL £y, A2 = Ay < A(Z oY) —0 <:> Az—O

7, # 0ERSNTFAZ = Y, A7), ERTALSNMINBSSERE, SHE0ER, S5
NEFEERIUAT AMEE, ML, BPrh(Z) = h(©H)] = L

ZRgEmMAbits, F—bIFERIBENE L, FREZSE— biRREIEE
Pr(h(Z) = h(y)] = o= = 3¢

2. The dot-product Method

BRERBRIK/NME—NEE

BEMANTS— MBI
(1,22, ,2;)T =%, w/eachx; € {0,1,---, M — 1} and k = log,, |U]|

ETFIAFHEE, BONSRENENET = (r1,72,---,76)T € {0,1,---, M — 1}*, W
h(Z) = (Z,7) mod M = riz;+rexzs + -+ rpz;; mod M

UEBH: The dot-product Method2Universal Hashing (Hint: B*%—TThe dot-product Method#IThe
Matrix MethodfJHEILLZ 4, IXFTRERTLAJO{RAGIERBIR At — LB R )

IEBRRATEEEHE mod MENXT

WFEEL £ . h(Z) =h(H) & Liriz=0

E—{izz; # 0, EXENTFrizi = >, iz, ERTrLOMNESSEEUE, SNABERE (2Fa
) FXFRLESHEERERAT r; 2, EUE

rizi =a < v =az; ", rEAREYER0, M — 1], WPr[h(Z) = h()] = 4. MERSIRET 2565
Witz =2 RE (BDANER)

3. 2-wise Universal Hashing

2-wise Universal Hashing2k-wise Universal Hashing?tk = 2839471

The Matrix MethodfS{HEX A LLi#/E2-wise Universal
* 1EThe Matrix MethodfU5LRt FERSNEHER— 1m0 — 18D < {0,1}™
o EVIAREHN(T) = AZ +b

(a) IERR: XFPThe Matrix Method93zFh/22-wise Universal Hashing

RRSERm = 1aﬁr$,ﬁ SEEA, TUEEH: WFESz € U, Yo, € {0,1,---, M -1}, &
Pr[h(z1) = vi] = 5, XEBHLRSRETFOHMENYE, S5ANBRELX.

Pr[h(z1) = v1 A h(z2) = va] = Prh(x1) = v1] - Pr[h(z2) = vao|h(z1) = v1] = %Pr[h(xg) = va|h(z1) = v1]
BERAE—ANEL, BPrlh(z2) = valh(z1) = v1] = %


af://n0

B FE=E 21, 22 € U, Yoi,v2 € {0,1,---, M — 1}, BPrlh(z1) = v1 A h(z2) = v2] =

=

m > 1, FIBFZEREZYE, BPrlh(z1) = vi Ah(zs) = ve] = #

(b) The Matrix Method{#R T O (um ) MHEHAI0 — 1bit, BESHIBENbItEKEISHRIEBEEE S AFE.
— PR Ay LR D BEHLDItHI(E R

o FERBHAN0 — 1bitE7s ASEREIISE—TE S, AENFERMNSE,j, (i > 1landj > 1), &
Aij=Ai1j-1

o IXHEMRTEMEMu + m — 1Bt
o BRI
HERR: IXANFMKIAEHE2-wise Universal
HEEIFRA(Z) = AZRUniversal Hash, FITHRERRF(a)tER.

Bz =z @ yiIE—M, NARE—TIR, S—TERR— oy, BAS—(T5E
Pr[h(Z) = h(7)] = 5., B#tPr[h(Z) = h()] = 5= =



	Solution 9

