
 

C 301 Lecture17

Intrototheortofcomputationtiit.i.in

what problems can computers solve

complexitytheory

automatatheft
are different classes ofproblems

toolbox for formalizing theabove

Impgypalypquignyftabilythi
true if P halttermines on input I

Examples P 22 Eliff so
H P O true

H Q 1 false

H Q O true

Theorem A programthatcomputes H d noexist

Proof contradiction Suppose Hexists



Construct a program 2 asfollows

Run Z Z2 string
if 1t EvaluatesH 2,2
else

w
Whatdoes 2 do if

return H 2,2 returns true

H 2,2 returnsfalse the

C exitxthor Example.PE

Subset sum problem

Givenalmultisetof positiveintegers S 2,3 7,8 10

is there a subset that sums to T T 11

Verify a solution C 3,8 Find a solution

Howmany loopiterations
sum interms of n 51 for CE s
for

v if verify c
n 2m returntrue

return sum T
returnfalse

verified in noted in

Tynomialtime polynomialtime



Por

Set ofproblemssolvable setofproblemsverifiable

li iItIA
using a computer we need to formalizewhat

we mean Fate and problems

For this purpose we have

Automatotheory

Toformalize computer wedefineabstractmachinescalledautomata
plural of Imation

To formalize problem wefocus on languageaccephnepoblemse



Example automaton a tollgate statemachine

Toll costs 154 gateaccepts 54 and
104 coins

nickel dime

d

s.is is Iisi


