
:epxcbd .zerixk `l zety lr xacl eplgzd xary reaya

ATM = {(P,w)|P (w) = 1}

H = {(P,w)|P ↓ w}
.iedifl zepzip la` ,drxkdl zepzip `l el`d zetyd

dxcbd

E = {P |L (P ) = ∅}
:ze`nbec .dlin s` zexy`n `ly zeipkezn zakxend dty xnelk

P (x) {while (1)}

dprh
drixk `l E

dgked

.(Decide dlindn D)E z` drixkny zipkez DE idz .drixk E gipp ,dlilya
:ATM z` drixkny DATM

zipkez (DE zxfra) dpap
DATM

(P,w)

:d`ad zipkezd ly cewd z` aezk .1

Q (x)"

".zlawzny daeyzd z` xfgde w hlwd lr P zipkezd z` uxd .1

return(DE (Q)) .2

dnbec

P=�P(y){if y==�gila� then return(1);while(1)}�

w=�yossi�

:d`ad zfexgn z` xeviz DATM

Q(x)

{

return(P(�yossi�));

}

P(y){if y==�gila� than return(1);while(1);}�

.DEl zfexgnd z` glyz f`e
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miiwzn

Q /∈ E ⇐ L (Q) = Σ∗ ⇐ dlin lk zxy`n Q ⇐ P (w) = 1 m`
⇐ L (Q) = ∅ ⇐ dlin mey zxy`n `l Q ⇐ P (w) 6= 1 ⇐ (P,w) ∈ ATM m`

.Q ∈ ATM

eplaiw

(P,w) ∈ ATM ⇔ Q ∈ E

DE⇐ drixk `l ATMy epgked xak la` ,ATM z` drixkny dpekn epxvi xnelk
.zniiw `l

dpekna miynzyn epiid m` zcaer dziid `l dgkedd la` ,drixk `l Ey epgked
?iedifl zpzip E m`d .A z` ddfny

epgked
.drixk L ⇔ iedifl zepzip L ∧ L

dpwqn

.iedifl zpzip `l L if` ,iedifl zpzip Le drixk `l L m`

dprh
.iedifl zpzip `l E

dgked

:'hc `l AE .E = {P |L (P ) 6= ∅} .E z` ddfnyAE dpap .iedifl zpzip Ey d`xp
AE

.w dlin c"l ote`a xga .1

return(P (w)) .2

miiwzn

."1" xifgz `l mlerl AE (P ) ⇐ L (P ) = ∅
miiw ⇐ "1" xifgdl AE (P ) zipkezl mexbzy w ly dxiga zniiw ⇐ L (P ) 6= ∅

� "1" xifgny aeyig

dxrd

`id P (w) = 1l ribz `l `id m` oky ,dze` drixkn `l la` ,E z` ddfn AE

.seqpi` cr ytgl jiynz
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dnbec cer

EQ = {(P1, P2)|L (P1) = L (P2)}

(zety oze` z` zedfn xnelk)milin oze` z` zexy`ny zeipkezd zty xnelk

dnbec

f (x) {while(i); }

g (x) {if x == ”yossi” return (0) ; else return (0)}

dprh
.iedifl ozip `l EQ

dgked

ddfny AE dpap .EQ z` ddfny zipkez AEQ idz .iedifl zpzip EQ gipp dlilya
:E z`

AE (Q)

:P2 zipkezd z` xvii .1

”P2 (x) {return (0) ; } ”

return(AEQ (Q,P2)) .2

.AEQ (Q,P2) = 1 ⇔ L (Q) = L (P2) ⇔ L (Q) = ∅ okle L (P2) = ∅y al miyp
!dxizqa E z` ddfn AE ⇐

� .zniiw `l AEQ ⇐

divwecx

lk z` yi zxg` mlera .{Q} zeipkezd lk z` yi cg` mlera - zenler izy yi
.EQ ⊆ {(P1, P2)}e E ⊆ {Q} :zeveaw zz izy yi .{(P1, P2)} - zeipkez ly zebefd
- Q ∈ E ⇔ R (Q) ∈ EQ zniiwny R : {Q} → {(P1, P2)} divwpet yiy gipp

.dveawl zekiiy lr zxney divwpetd xnelk
epgp` ,{Q}a zipkez epl yi m` .DEQ - EQ z` `evnl mircei epgp`y gipp
mye ,{(P1, P2)}l divwpetd z` xiardl ick ,R (Q) divwpetd z` lirtdl mileki

.Q ∈ E m` zrcl df itle ,R (Q) ∈ EQ m` wecal lkep
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dxcbd
lkly jk R : X → Y divwpet dpid Bl An divwecx .zety B ⊆ Y ,A ⊆ X dpiidz

:x ∈ X

R (x) ∈ B ⇔ x ∈ A

(dpekp `l)dprh
A if` .Bl An divwecx dpyiye drixk By gipp .zety B ⊆ Y ,A ⊆ X dpiidz

.drixk

dgked

:A z` drixkny DA dpap .B z` drixkny zipkez DB idz

DA (x)
{

1. y← R (x)
2. return(DB (y))

}

!!!dira
.dze` aygl xyt`y geha `l ik - witqn `l df la` ,divwpet epl yi

dgkedd f`e ,aeyigl zpzip divwecx jixv ,divwecx dpyiy witqn `l ,xnelk
:dpekp

(dpekp mrtd)dprh
An aeyigl zpzip divwecx dpyiye drixk By gipp .zety B ⊆ Y ,A ⊆ X dpiidz

.drixk A if` .Bl

dpwqn
.drixk `l B if` ,Bl An aeyigl zpzip divwecx dpyie drixk `l A m`

(iedifl zpzip/)
:epl ozep df

(iedif/)drxkdl zpzip `l B dtyy dgkedl oekzn
(iedif/)drxkdl zpzip `l A dty xga .1

.Bl An ziaeyig divwecx `vn .2
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dnbec

S1 = {Q||L (Q)| = 1}

.dcigie zg` dlin zxy`n Q `"f

dprh

.iedifl zpzip `l S1

dgked

R : :mivex .S1l Hn aeyigl zpzip divwecx dpap .iedifl zpzip `l ,Ha lkzqp
.|L (Q)|⇔P ↑ wy jk {(P,w)} → {Q}

Q(x)
{

1. if x==�dana� return(1);

2. P (w);
3. return(1);

}

P(...)
...

|L (Q)| = 1 ⇐ "dana� z` zxy`n Q⇐P ↑ w⇔(P,w) ∈ H
⇐ (3 dxeya e` 1 dxeya e`) dlin lk zxy`n Q ⇐ P ↓ w ⇐ (P,w) /∈ H

Q ∈ S1 ⇐ L (Q) = Σ∗

.dze` miazek wx epgp` ,Q z` mivixn `l epgp` :al miyp

,H z` zedfl mileki `l epgp`y oeeikn okle ,S1l Hn aeyigl zpzip divwecx epxvi
S1 z` zedfl mileki `l mb epgp`

dnbec cer

SUB = {(Q1, Q2)|L (Q1) ( L (Q2)}

dprh

.iedifl zpzip `l SUB
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dgked

.milyn ATMn divwecxa
.SUBl ATMn ziaeyig divwecx d`xp .iedifl zpzip `l ATM

L (Q1) ( L (Q2)⇔P (w) 6= 1y jk R : {(P,w)} → {(Q1, Q2)} dvxp xnelk

Q1 = ”Q1 (x) {return (P (w)) ; } ”

Q2 = ”Q2 (x) {return (1) ; } ”

:miiwzn .L (Q2) = Σ∗y al miyp
⇐ L (Q1) ( L (Q2) ⇐ L (Q1) = ∅ ⇐ P (w) 6= 1 ⇐ (P,w) ∈ ATM m`

(Q1, Q2) ∈ SUB
L (Q1) = L (Q2)⇐ L (Q1) = Σ∗ ⇐ P (w) = 1⇐ (P,w) /∈ ATM m` ,ipy cvn

(Q1, Q2) /∈ SUM ⇐
.yxcpk
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