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goto (`)

dnixfd lr - mi`pz (a)

if x = 0 goto .i

exit [x] .ii

?bviip ji`

oexkif

mipzyn .hxq mdn cg` lkl ozip - mipzyn ly iteq xtqn yi aygn zipkezl
mikxrn .dpzynd jxr `ed mi`lnd mi`zd xtqn - zixpe` dxeva ebveii miccea
jk .(iteq didi jxrnd)jxrna `z bvii hxqa `z lk xy`k ,hxqd zervn`a ebveii

.ixpe` dpzyn ly jxrd itl oexkifa `zl zybl ozip didi

zelert

md ik dira `l df miccea mipzyna - zeihnzix` zelerte ,dira `l df dwzrd
dlert lk/xeaig/ltk zlah aezkl ozip f` ,miiteq miavn epl yi mikxrnae ,mixpe`

.zxg`

dnixf

lk × avn lkl zcxtp dxey yi oky)if mb yi bpixeih zpekna crv lkay al miyp
.dnixf zxwa rval dira oi` okl .(jlz dpeknd eil` `ad avnd)goto mbe (hxqa ze`

Church-Turing ly dfzd
.T lcena bpixeih zpeknn xzei wfg ihnehe` iaeyig lcen oi`

ulvnql xyt` f` ,crve crv lk ,lcend ly millkd z` mixicbny rbxay dpeekd
.bpixeih zpekna eze`

zilqxaipe` bpixeih zpekn
lk zeyrl dlekiy zg` bpixeih zpekn lr aeygl ozip ,miaygn zpkzl ozipy enk

."zilqxaipe`d dpeknd" mi`xew efd dpeknl .zeyrl zeleki bpixeih zepekny dn
:bef hlwk zlawn ,Uk k"ca mipnqn

.h"n ly xe`iz M

zfexgn w

ick cr)dxifgn dziid w lr My dn z` dxifgne w lr M z` (zvlnqn)dxifgne
(ceciw

zlawn `id - dlrtdd zkxrn mvra `id zilqxaipe`d dpeknd ,miaygnd mlera
.hlwd lr zipkezd z` dvixne hlwe zipkez
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oeniq
.ddfn My dtyd z` L (M)a onqp .bpixeih zpekn M idz

L (M) {w ∈ Σ∗|M acceptsw}

lkl .dty drixkn My epl ghaen `l oky drxkd itl `le iedif itl mixicbn
.drixkn `idy dtyd zxcben dpekn lkl `l la` ,zxcben L (M) dpekn

o`k cr didi ogead

oexztl zepzip `ly zeira opyi m`d
?aygn zxfra

?h"n i"r drxkd/iedifl zepzip `ly zety opyi m`d

i`cee - daeyz
.dnvr ilewiy/dxitq ilewiyn

.zepeknn zety 2"xzei" yiy d`xp

|A| ≤? .Σ lrn zepeknd lk sqe` z` Aa onqp zepekn
(zeipkezd ly a"`)Π iteq a"` lrn zfexgn i"r zx`ezn zipkez/h"n lk

.|A| = ℵ0⇐|Π∗| = ℵ0 .Π∗a zeipkez

.Σ∗ ziwlg dveaw dpid L dty .Σ lrn zetyd lk sqe` z` Ba onqp zety
.2Σ

∗
`ed Σ∗ ly zeveawd izz lk sqe` .B⇐

.|B| = 2ℵ0⇐|Σ∗| < ℵ0

|A| = ℵ0 < 2ℵ0 = |B|
.iedifl zepzip `l zety opyie zerixk `l zety o pyi⇐zepeknn zety xzei opyi⇐

zwtqn `l la` ,dpekp z`fd dgkedd
.drxkdl zepzip opi` zety eli` d`xn dpi` `id - ziaihwxhqpew `l `id .1

.epze` zepiiprn `l llka el`d zetydy zeidl leki .2

,iteq xe`iz oi` zetyd aexl oky ,zpiiprn `l zvw `id z`fd dgkedd dyrnl .3
mirvn`a oze` rixkdl xyt` i` okle iteq xe`iz oi` zetyd aexly eplaiwe

.miiteq

zervn`a dze` rixkd/zedfl xyt` i`e ,iteq xe`iz zlra ,zpiiprn `idy dty dvxp
.bpixeih zpekn

dnvr zpigan2
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zervn`a rixkdl/zedfl xyt` i`y zpiiprn dtyl dnbec
h"n

dvxp .zeyrl dxen` `idy dn z` dyer dpkezy zihnehe` wecal jxc mivex epiid
.df z` wecazy zxg` zipkezl dze` zzl milbeqn zeidl

zeaeh zepkez xy`z Y (P, S) ,S zeivwtiqtqe P dpkez ozpiday Y dpkez dvxp
.zeaeh `l zepkez dgcze

ep` hlw lklyk G1, G2, G3, G4 mihlw eidi zeivwitiqtqd ,df z` hytl ick
.eze` zegcl e` xy`l dxen` dpkezd m` mircei

ghaen `l oky - dira df la` .zipkezl divleniq dyrp - heyt oexztd dxe`kl
.xevrz zipkezdy epl

dirad

P z` mivixn epiid el m`d xnelk ,P (w) = 1 m`d ,w zfexgne P zipkez ozpida
dty xicbp xnelk .1 milawn epiid w lr

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

(Turing Machine df TM ,acceptance df A)
:dnbecl

(”Q (x) {while 1; 3} ”, ”aba”) /∈ ATM

(”F (y) {if y =′ a′ return 1; return 0} ”, ”a”) ∈ ATM

htyn
drixk `l ATM

dgked

.ATM z` drixkny zipkez DATM
idz .drixk ATM gipp :dlilya

:stupid zxg` zipkez dpap DATM
zxfra

stupid(x)
{

a←DATM
(x, x);

return !a;

}

.(zxver cinz okle drxkdl zipkez DATM oky)zxver cinz stupid
stupid (stupid) dn?dnvr lr dze` lirtp m` dxwi dn f` ,zfexgn mb `id stupid la`

?xifgz
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:zeiexyt` izy

stupid (stupid) = 1 .1
(dipa)⇐a = 0⇐

(dipa)DATM
(st, st) = 0⇐

(DATM zxcbd)(st, st) /∈ ATM⇐
(ATM zxcbd)st (st) 6= 1⇐

.dxizql eprbde

stupid (stupid) = 0 .2
(dipa)a = 1⇐

(dipa)DATM
(st, st) = 1⇐

(DATM zxcbd)(st, st) ∈ ATM⇐
(ATM zxcbd)st (st) = 1⇐

dxizq aey

.zniiw `l stupid - dpwqn
`l ATM⇐zniiw `l DATM

⇐zniiw DATM
y dziid st ziipaa dcigid dgpdd

� drixk

dprh
.iedifl zpzip ATM

dgked

.w lr P z` dvixn U .U (P,w) - ATM z` ddfn U dpeknd

Halting Problem - dxivrd ziira

H = {(P,w)|P ↓ w}

.zxver dtyd m` zrcl mivex

htyn
drixk `l H

dgked

zipkez DATM
dpap .H z` drixkny zipkez DH idz .drixk H gipp .dlilya

.ATM z` drixkny

drixk Ay xne` `l df drixk Be A ⊂ B m` - dxrd

:DATM
z` dpap
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DATM
(P,w)

{

1.a← DH (P,w)
2.if a == 0 return 0;

3.else

return(U (P,w));

}

:miiwzn

.P (w) = 1 xifgpe 3 dxeyl ribp okle a == 1 okle P ↓ w if` P (w) = 1 m`
.0 xifgpe 3 dxeyl ribpe P ↓ w if` P (w) = 0 m`

.2 dxeya 0 xifgpe 0 xifgi DH if` P ↑ w m`
.yxcpk P (w) 6= 1 m` 0 xifgpe P (w) = 1 m` 1 xifgp⇐

dpwqn⇐
!dxizqa ATM z` eprxkd

.xcqa `l edyn⇐
� zniiw `l DH⇐
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