CSs2223
HW#2 SOLUTIONS

1. Guess (and verify) in linear time that A is sorted. If A is sorted, return the middle value,
otherwise sort it and return the middle value.

sorted - true

for k= 1ton-1doif A[K]>A[k+1]then sorted - false

if not sorted then INSERTIONSORT(A)

return A[(n+1)/2]
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3. (&) The Conjectureistrue. For any f, choose n, =1 and c=1. For al n>1 it follows that

f(n)< f(n).

(b) The Conjectureisfalse. Choosing f(n)=1 and g(n)=n, we see that cp=1 and ng=1 yields that
for all n=1, 1=1*n. Hence f (n)e O(g(n)). But in the other direction, if g(n)e O(f (n)), then
there must exist ¢; and nj such that for all n=n1, g(n)=n=c;*f(n)=c;. Choosing n=max{c;, n1}+1
forces a contradiction.

(¢) Since f(n)eO(g(n))) and g(n)eO(h(n)), then there exist co, no, c1, Ny, such that
f(n)=co*g(n) and g(n)=c1*h(n) for al n=max{ng,n1}. But f(n)=cg* g(n)=co* c1*h(n) for all
n=max{no,n1}. Letting np=max{no,n1} and cp=cp*c1 assuresthat f (n)e O(h(n)) .



