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A diffevent kind of reduction M:Q"W’_ educhin

Tim: HALT s undecidable.
Proof: Assume HALT 1s decided by D. Construct decider B Lov A—TM using D.
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Il Consteuct M, w' suct, rat BMw>) accepts £ DKM'w'>) accepis.

// Does -H,\}s WOrk? M‘ = M' w'= w OOQ D is unable 4o d]s-F}v\gv\'.SL\ between
half—accept and L\a\\-f—rejec-{.

Call DMw'>). I D accepts, B accepts. I£ D rejects, B rejects.
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MAny ~one Reduction

L1<= L2 if ... there is 4 TM / algoritlm / veducer R s.4.
x R (nstance of L1> - nstance of L2
A x s L1 RF R<X> sy L2 Cowedhnass claun

A-T™ <= HALT A-™ m-reduced 40 HALT

L1 <= L2 £ ... there 1s 4 TM / algorittm / reducer R
s.4. R decides (ov ve609v\}zes> L1 by making calls o a TM
Lor deciding (or reCt)gn]ZMg) L2.



Properties of many—one reduction

For any language L,
Is L <, L < Q/QQ ek 70
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Suppose [anguage L1 veduces 4o language L2 and L2 reduces {o language L3.
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E-T™ <= EQ-T™
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Stew: EQ-T™ s NOT RE
Levell: Reduce VA\TM (= JEQ_.TM

Consfruct a computable Lunction -FO s.4.
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Non—{rivial property of TM Lang.

T T
P Any “non—4rivial" pmpev-Fy (\Avxgv\é\ge> of lAnguage of TMs.

(7

A Tihere are some TMs in P and some TMs wod n P.

{ M>:Misa ™ and L(M) hAas some pmpeﬁ‘y}

A Wietler (M is n P or not depends ONLY on L(M).

LP1=1<M>
LP2 = { <M>
LP3 ={ M
LP4 = { <M>
LP5 = { <M
LP6 = { <M>
LPF = { <M
LPg = { <M>
LPa={<M>:
LP10 = {<M>

: L<M> s nfinite }

: M Las wmore flan 10 states }

: M accepts 110101 $

LM = 4§ 3

. flerve 1s some w for wiicl, M(w> moves lef+ af some po'm-f}

: M uses at most 10 extra cells on empty nput $

: M Las even number of states §

: M(lello") Las 'world' writden on fape at some point of ime$
Any string accepted by M can be vecognized by some ™ witi,

even number of states$

: M s a TM}
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