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Program to test if a binary number is even. Input is $ termina

Output is written immediately after $, 1 for yes. 0 for no.

e Read until $ (state g)

e Back up, check last digit (state g

e if even, write a 1 (states ¢o. ¢a. qr)

e if odd, write a 0 (states gy, q5. qr)

Here is a program. Each cell is (new

-+ Ofoliof },u

ol 4o

state, write symbol move)

state | input 0 |input 1 |input $
(qo) (go. —. ) | (go, —. R) | (g, —. L)
(q1) | (q2,—, R)|(qs,—, R)|error

- (q2) error error (g3, — R)
(@) | (gr. 1, =) | (qr, 1, =) | (gr. 1, =)
(q1) | error error (g5, —, R)
() | (ar.0.-) | (q0.8.-) |(@.0.-)

:|.m=a.=uh'r”r“1 halt halt halt -
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efinition Y < X means

e Y is polynomial time reducible to X, which means

there exists a polynomial time computable function f that maps inputs
o Y to inputs to X, such that

input y to problem Y returns “Yes" iff input f(y) to problem X returns

“Yes”

nformally Y < X means that Y is “not much harder than” (*“easier than™)

3 AL (a) gk Ao X \l:TZ‘
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Theorem

IfY < Xthen XeP=YeP

_ontrapositive

IfY < XthenY&P=X<&P
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I'heorem SAT is NP-complete Q\,\‘\

roof idea: The turing machine program for any problem in NP can be
erified by a polynomial sized SAT instance that encodes that the input is
ell formed and that each step follows legally from the next.

mplication We now have one NP-complete problem. We will now reduce
ther problems to it.
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