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Eve cam emm/o on the u‘i}mmtamt that Alice Senols to Rob
ond. Jries te  cdeduce qu—orqma,tu:m Qbout the L/matal.\xjf-nﬁ massaﬁe.

Thas _@f& of attcwk ws  colled c:.bhew!;e,xt Qnm Attok

In the eﬂmj};ﬁ,on schemed  Ethoat we have Seen  §6 fa;p the gool
Wos £o d@f&ﬂd, aﬁa,umt sSuth ol aKs.

In other wouads:

In the ewu‘ﬁ})b{m Sthevnes that we have O cuased §O for, the
goal was to tnsure that thi cf)bheat‘emt does mot wevead ony

THOAEL uﬂﬂformaﬁom obout the messoﬁe, that €ve did not Meo.dﬁ
ha.vt Fau'fo.;., to gacivgj s cﬂ})hert'ewt.



Cf{bheﬁ,{:'emt' Qn(ﬁ A ttouck (COA)

Dtﬁﬂit{%: A C(COA - sewunl dﬂ%})&% Scheme wikh m,t,ssaje. Sfa,tx.M, Kﬂ-j Sfmu,
X, bgf:hmbex,t Spoce C, cnm,anfsu of the J'»oLLemﬁ?l.j aljumff:hw:

kejqen — K : This al:jo.ﬁith'm Somplu o Key KeEK.

Enc (K,.m)— c : Pn f-npu,b a.K.c,j KeK and o mes aje mEM, it euif})m‘:s u?)hmf:ﬂxir cEC.

Dec (Kk,¢)—=m: On Em’:u,l." o Key KEK omd o d]shw.‘:—ﬂxt cEC, (t outp ubs ?naegc(aje meE M.
These a,l\ijunfﬁ’lm muat &aifﬁfa the fous—wf,yj ;
Conneetness: ¥ KEK, ¥m EM, (b holds that:

Pr [ Dec (K, Enc(K,m)) =m]=1
COA-Semfbj; Foa evivy PPT Eve, F a hc,jbtaible ij:Lf,on Y(.), Such thal
the fol.t,ewirﬁ holds L the ja.-me below !

PAl b=b"] € 1’-—»; V(I1Kl)
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Envuypting Multtple Messages
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New, we will shlft foc,u.a o cwu.w)tion Sthemes WwWheae the Same
Key can be wsed  to ewmj}:b mut,ﬁ'?bte message.

The weans that Eve will how on ofafo.h,twnftj to see ?hwuz}btﬂ
cffhmtﬁlfté fomfwtc,d, mfnj the Same Key.

Thus  cowld Po:‘:&ﬂtf,allg 35’% EWw more h&if in d,ed,ucfnﬁ wajn'rmat:on
about the Mhd,%[y.f:?’ﬂ messages.

Such attatks ore called “chosen plaintext attocks®

Our jocu wWill mew be to prevent aja.fmst Such attacks,
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we want to d.csf(?'n twtﬁw)ﬁ,w Schemes whene

Sees mutﬁf’bba c,f?bhmtcm comf)mbcd, mﬁnj the Same K.c,g. E:he.y
obout  the Mﬂdﬁ.(gzﬂj

seeinj these oﬂ)ahe'rtex,t&

even Ef % cmd/-.u}o})m

Sheuld not Léeaam any MoAc Jﬂjnrmat&m
musage  than  they already  hod ;amcu. to
To fmma,bf,m thus  motion of Semﬁtﬁ, we  will allew Eve to hawe
Sovne  ewlroo Powe;-..,
In Pa.hvfuuax. we will allow FEve Fto ebtain tnmtj}paom oj—
b\xjwovmmbj TNANY M eAsages of I cholte. After that, we
test hew wmuch ad_vamtaj e how Un 3mHLﬂj YNOUAE
ut;rﬂforma:tuon about o mbﬁsaja. emu:ﬁ:tcd, uUnder o mewr

thmttxb




CPA Secune Ewmjfh,on (Atse- Collecl mu,Lbume,Ssaﬁe Seurne E_'r’lu:rﬂauon)

D;ﬁniﬁw: A CPA-Sewune dﬂug})t%w Scheme  with mussage spau M, Key spaus
X, bgf:hmbext Spoce C, ;,n'mfnfsu of the J'»ouﬁuﬁ‘rl.j aljwb&hw-'

fke\rjéle,ﬂ — K This a,l:jo.ﬁ.th'm Somplu o Key KeEK.

Enc (K.m)— ¢ : Pn ﬁnpu}: o key KeK and a musage mEM, it sutputs (phertext c€C.

Dec (K, ¢) = m: On Em’:u,l." o Key KEK omd o d]shw.‘:—ﬂxt cEC, (F outp uta mugc(aje meE M.
These a,l\i]unfﬁ’lm muat &a,ﬁ';sfy the fouswf,yj :
Conntetness: 4 KeEK, ¥m EM, (b holds that:

P,A,[_De,c (K, Emc(ﬁ)m)) =m]=1
CPA - Se.mﬁtj: For all PPT odviasories , there exwsfi a nej&jfbtﬂ funwlon V()
Sucth that the foLLowE'nj holeols .jn the ja,me, below !
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Necc,ssit-j of Roandomized Enmptf«ﬂﬁ_
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A CPA- seuumne (on 'muLtL—mc,ssajc Seune) emu.:,jffiow cammot be deteaministic
In other woads, the Enc a,ijLEt—hm muwt be a nwandomised aijomithm or
eraLaﬂHﬂ, At must take oan  odditionol Aandom  volue w Jﬂfm;.
Why3s

Iy the cmMjPiow a,lgunﬁihm ws deteaminiitt, then jiw:-n o Key,
theae will be o mmfwe. -cffhmtcmb Lowfmdinj ko eoch mc,ssajc.
A PPT ol wersary n  this case wtll e,a,aELU be able ko win Un

the jame we J'L,ust ol cussecl.
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