CMPE 300  ANALYSIS OF ALGORITHMS
             26.11.2014
MIDTERM
1. Consider the function h(x)=
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. By using the integral method, find a function that h(x) is strongly asymptotic to (i.e. find f(x) such that h(x)(~(f(x)). Be formal in your analysis.
2. Solve the following recurrence relations. Apply the master theorem whenever appropriate. (Your answer will not be accepted if master theorem can be applied, but you solve in another way.)

a) x(n) = x(
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) + 1 , x(2)=1

(You may make some simplifying assumptions about n to arrive at an exact solution.)

b) x(n) = 7 x(n/3) + n2 , x(1)=1 , n=3k for k(1
3. Consider the following algorithm:


procedure Example (n)



if (n>1) then




call random (L[1:n],A,B)




for i=1 to n do





if (L[i] < A) then






…





else






if (L[i] < B) then







…






endif





endif




endfor




call Example (n/2)



endif


end

Suppose that the module random assigns random values to its parameters (i.e. to each element of list L and to integers A and B). (The only purpose of random module is to provide indepedence between successive calls of the main module Example.) Suppose also that the unspecified parts in the pseudocode do not have an effect on the execution.

Assume that L[1:n], A, and B are drawn from the set {1,2,…,n} and it is equally likely that L[i] (1(i(n), A, and B can be any of the elements in {1,2,…,n}. (For example: n=4, L=[2,4,4,1], A=3, B=1.) Also, assume that n=2k.
The basic operation is the two comparisons “L[i]<A” and “L[i]<B”. Calculate the average complexity A(n) of this algorithm and determine its asymptotic class.

(Hint: Each recursive call of the function is independent from others. So, it may be easier to find the complexity for a single call first, then find the overall complexity.)

(continued on next page)

Notes:

· Questions 1,2:30 points; 3:40 points
· Time: 1:30 hours

· Close notes and books

Var olsunlar yine bu akşam

Şereflendirdi şairler masamızı

Kurduk mehtaba karşı çilingir soframızı

Akşam yine akşam

Ve başta Ahmet Haşim bey

Yorgun gözlerinde melâlü gam

Bir yanda Cahit Sıtkı

İlk sevgiliyi almış Beşiktaş'tan

Sesleniyor Abbas'a

-Haydi Abbas vakit tamam

Karşısında Veli'nin oğlu Garip Orhan Veli

Yine tarifsiz kederler içinde besbelli

İstanbul'u dinliyor, gözleri kapalı

Yanında birisi var; Nazım Hikmet olmalı

Şiirler söylüyor memleket üstüne

Sevda üstüne, hasret üstüne

İlerde dalmış mehtâba pür hayâl

Akşam Musikisini dinliyor Yahya Kemâl

Bir de misafiri var yanında bu akşam

İşte! Elinde sagar ile Ömer Hayyam

Bu akşam masamızda

Nurullah Ataç da var, Sait Faik de var

Ve işte yanyana Tecer'le Tanpınar

Az ötelerde Ziya Osman Saba

Asaf Halet nerede acaba

O da buradaymış, tamam

Şairler akşamı bu akşam

Hoş geldiniz şairlerim

Sefalar getirdiniz dünyamıza

Özledik şiirinizi

Sizi özledik

Konuşsanıza!
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