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* Recursive Sets

Let ACI a be set
.
It isave if the characteristic function
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OBSERVATION : All finite sets AIN ore recursive
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* REDUCTION

problems O and B
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can be transformed easily
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OBSERVATION : Let A
,BEN and AEm B

Sir if B is recutive then A is recursive

Ii) if A is not recessive them i is not recursive
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EXAMPLE " k = (x)4x() + )
-

T = (x)Wx = Ny = (x)fy . (x(y)t]
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The function f is the reduction function for KEmT ,
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it . Ofro is total we fret e T

* afk = f(x)T
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Therefore f w a reduction function for KEm T

and ance K is not recusive we deduce T is not recursive.
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Let meN fixed. Consider Am= gim)d

Kem Am (v An is not recursive)

Ear) t

Bewhe defie(y) : St weres(y) ↓v by

Serat ? (
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and f is the reduction funchom for KEm An

* if ek
me

flle Am

them afre 1)
= oro ↓ Vy

in particulare efr /me t hance fleste Am
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EXAMPLE : ONE = (x)(x = 1)

Bx
-> One -

Yes/mo is bo a sound implementation
of the constant#

k Im ONE

dea : def Pfla /y constant 1

Be Ma
Befor ↑ if Bit

Return 1
↳

always undefined
heace = IT

otherwise
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Isolution]

Define

gey) = 1)(x(x))

= 1) Ya())

computable

Hence by smm-theorem there is fiN-IN total computable

suck that Very

Ifr(y) = grey) = 1(x(x)

We claim that f is a reduction function for KEMONE

Im fact

* ifkek them fot

Thus Ey
Cosly) = I/b) = 1

therefore Offr = 1 and hence fas e One

* if se k them a ↑

Thus Vy
&far (y) = 1(4x())T

therefore
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and hence fres e One



EXERCISE : COUTPUT PROBLEM)

Let meN
.

Consider Bm = (I me Ex} not recusive

/ e does la provides m as

output for some imput ?

Show

k Em Br [home

Isolution]

a -Pfros outputo m def Pfra) (y) :
iff

Px(x)
E(x)t

returm na

Define

gray) = M +1 (((x)) = me1)P(x)) computable

By the smen theorem there Is f : N-IN total computable st.

Efre(y) = gay) = m + (cx(x)) Vay

Fis the reduction function for Kem ONE
,
in fact

* if cek them ad. Thus fy

9f((y) = m + 1((x(x)) = M

Therefore Me Effer = Cry and hence fleseBm

* if sek themelet .
Thus by

Pfb(y) = m + 1((x(x))4

Therefore me Eff = 0 and hence fle Bm

We conclude KEmBm
,
hence Bm not recurove .
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EXERCISE : URM With programs where only forward jumps are allowed
-

Es : Jim imt) t = i

show that all functions are total , nence C

What if I can only jump backward

Es : Jim imt) ti ? Ihome


