Analysis of Algorithms
CSE 5210
Fall 2013 
Quiz 2
Points 30

(Three questions)
Q1a. Solve the following Rational Knapsack problem:

{O1(5Kg, $3), O2(3, 30), O3(7, 14), O4(2, 10), O5(10, 30), O6(8, 56)}, M=18.  
[5]

P/w ratio sort: O2(10), O6(7), O4(5), O5(3), O3(2), O1(0.6)
Knapsack by Greedy algorithm: {O2, O6, O4, ½ of O5}

Weight: 3+8+2+ ½(10) = 18

Optimum Profit: 30+56+10+ ½(30) = 111

Q1b. What is the time-complexity of the following pseudo-code fragment in terms of n: 

For i = 1 to n do

  For k = 1 to 3 do

    For j = n downto i do


Count++;





[5]

Sum_{i=1..n} 3* Sum_{j=n..i} [1]  =  3* Sum_{i=1..n} (n – i +1) 
   =  3* Sum_{i=1..n} (n+1)  -  3* Sum_{i=1..n}(i)  

       = 3*(n+1) Sum_{i=1..n}(1)   -   3*n(+1)/2

          = 3*(n+1)n  - 3*n(n+1)/2   = 3*n(n+1)/2   = O(n^2)

Q2. A Pascal Triangle is where each number is a sum of two integers above itself, starting with 1 on top of the triangle, and any unavailable integer is 0. Here is a sample:
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Write a pseudo-code or algorithm to generate Pascal numbers for the  n-th row, where n is an input integer, the first row being for n=1. 
Analyze time and space complexities of your algorithm.






[10]

Fill in M(i, j) like Dynamic Programming:
1

1 1

1 2 1

1 3 3 1

- - - - - 

Two embedded loops 1…n over i and j<=i:  initialize M(i, 1) = M(i, j=i) = 1

For others: M(i,j) = M(i-1, j-1) +M(i-1, j)

O(n^2) both time and space complexities.

Space may be improved to O(n) if you recycle over two rows only.

Q3. Find the best ordering for multiplying the following chain of matrices solving the optimization problem using a dynamic programming algorithm.
A(5x2) B(2x7) C(7x1) D(1x9) 



[10]

Result is C(1, 4)=69(3),  for (A(BC))D
