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YRUn{a] 2 fifa well-specified computational problem?

— Input + output + their relationship
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— Well-defined computational procedure for achieving an input-output
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o Unfarik B &y fE totally correct?

— Partially correct + termination
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termination?

(D: S is a symbol string
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eqg(head(X),last(X))?
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X< all-but-last(tail(X)) >
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PALINDROME-TEST (S) cost  times

1 X=S C, 1 _ o

2.  E=true C, 1 mpUt\S'iiEFr.A T

3.  while X#A and E=true Cy P T v Hrunning time?
4 if eq(head(X),last(X))=true ¢, p-1

5. X=all-but-last(tail(X)) Cs q

6 else Ce p-1-q

7 E=false C, p-1-q

8 return E Cg 1

running time =c¢, +¢, +¢,- p+¢,-(p-1)+¢,-q+c¢,-(p-1-q)+c, - (p—1-q)+c,
best case: C;+C,+C;-2+C,-14+C.-0+C,-1+C,-14+Cg

n n n
worst case: Cl—l—Cz+C3'({E—‘+lj+c4-{E—‘+CS-{E—‘+C6~O+C7 ~0-|—C8

average case?
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— Gives us an upper bound on the running time for any input.

— Occurs fairly often.
— The “average case” is often roughly as bad as the worst case.
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f(n) = O(g(n)) f(n) = 0O(g(n))
O(g(n)) = { f(n) : there exist positive constants c;, ¢, and 7n¢ such that

O(g(n))={f(n):

Q(g(n)) ={f(n)

0<cign) < f(n) <cyg(n)foralln > ngy} !

there exist positive constants ¢ and 14 such that
0< f(n)<cg(n)foralln >ngy}.

. there exist positive constants ¢ and 714 such that

0<cg(n)< f(n)foralln = ne} .
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best case: C, +C, +Cy-2+C, -1+C, -0+C5-1+C, -1+¢, € O1)

worst case: C1+C2+C3'({g—‘+lj+c4'{g—"FCS'IVg—“"%'O"'C? -0+¢4 e@(n)

o AT AR TR R ZOES AT DL ?

— ¢,n?<an?+bn+c < ¢,n?

o WERHHO, A AL

o W fFan2+bn+c=an2+0O(n)? XA E B H A A4k ?
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O(g(n)) = {f(n) : there exist positive constants ¢ and 1, such that

0< f(n) <cg(n)foralln > ngy}.
o(g(n)) = {f(n): forany positive constant ¢ > 0, there exists a constant

o > Osuchthat 0 < f(n) < cg(n)foralln > ny}.
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f(n)= 0O(g(n)) islike a<bh.
f(n) = Q(g(n)) islike a=bh,
f(n)=0O(g(n)) islike a=5b.
f(n)=o0(g(n)) islike a<b,
f(n)=w(g(n)) islike a=>>b.
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Trichotomy: Forany two real numbers a and b, exactly one of the following must
hold: @ < b,a = bh,ora > b.
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