CS2022/MA2201HW#3 SOLUTIONS1. a) 4, since f(x) is O(x4).b) 5, since f(x) is O(x5).c) 0, since f(x) is O(x0) or O(1).d) -1, since f(x) is O(x-1).2. If f(x) is O(x), then there exist C and k such that fx()

£Cx for all x>k. Choosingk’=maxk,1(), we see that for all x>k� it follows that fx()

£Cx£Cx2

, so f(x) is O(x2).3. The conjecture is false. Consider f(x)=x and g(x)=x2. Choosing constants C=1 and k=1,it follows that for all n‡k, fn()=n£n2=C*gn(). If g(n) were O(f(n)), then there�d existconstants C, k such that for all n‡k, gn()=n2£Cn=Cfn(), which would imply that thereexists a constant C such that n£C for all n‡k, which is clearly a contradiction.4. We saw in class that kk=0n�=kk=1n�=nn+1()2

=n22

+n2. Choosing C=1 and k=1, it followsthat for all n‡k, kk=0n�=n22

+n2£n22 +n