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Formal Models of Computation
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You must be really good at writing proofs !!!
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Level=2: a*a = Zb*b. Tierefore, a%a is even. If & was odd, flen a™a would be odd. Therefore,
A must be even. Thevefore, a=2d and aXa=Ud*d. So, 2d*d=b*b ie., 2 | b*b wijcl, means that
bXb must be even. I b was odd, 4len b™b would be odd. So b must be even. Then a4 and b
would be boti, divisible by 2 contradicting gcdlab)=1. #
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Don't say "... can be done ..."
"... can be shown ..."
". .. can be constructed ..."
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(Discrete) Co mputational Problems

Function problems: output is MmAny ~vAlued

Decision prob\ew\s: Ow-[»Pv\-[» s Boo\em\
megu\d\ge L = se-P O-F S-['r'mgs, ’FVOW\ A u\V\]verse, WL\]CL\

satis{y some property

Langma\9e And Dec]s]ovx Prob\ems Avre EQUI\/ALENT!
Decision problem = question of deciding membersiyip of

mput i some particular (Aanguage.
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Decision problems: output is Boolean,

mput Las A specified property.

decide f

= Does nput x vepresent adjmat. of a4 conn. Gv ApL?
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Tnput: list LT of ntegers
Q: Does LI Lave any duplicate?
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Represem‘ tle above problem as membersiip of L

L= { & x> 1k is indeger, Xi ave infegers &

there exists distinct 1 and j 5.t X=X $
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Lengh" ot 4 string X is denoted x| and is defined as
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concatenation of fwo strings is denoted .y and is defined as
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Can you prove dtaf ee =e 2V o = (W2, L6 cz/CUé))).

Can you prove fhat xfze;fx? @ = (1} (2,02,

Suppose x Las lengtt, 1. So, x=(ae).
LHS = (ﬁﬁ}_.e’—‘(o\,e.e)'—‘(a,_e)'—‘g'-‘QHS
Suppose X Las \en;+b\ 2. So, X’—‘(m,y) witt, lyl=1.
LHS = (ﬂ}e’(ﬂ,(yglzz‘ﬁg,y):fRHS
Suppose X Las \eV\%-H\ 3 .



Prove that x.e=x Sieeniise E XK

Level=T: Prove by induction on the lengti, of x.
(x-y)z = 2-(32)

E XNl ce 5

Level-2: =7
Base case: [x[=0, i.e., x=e.
LHS=¢e.e=e /
RHS=e wiicl, eguals LHS. Hence fhe base case is rue.

Tnaduction L\ypo-H\es}s: Assume tLat g-eTy Whenevey lgjl <G ( @W”ﬂ)\%>
Tnduction s%ep: Consider Any Avb}%rd\ry x of \eng-H«\ K+
Now, X’-‘(A,ﬂ where 4 s some symbol and y is some string of lengti, k.

'—HS'*‘(@Q-eZA(ﬂ;,yoe% (asing TH) (ay)=x=RHS.
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