Homework 6: CS 425
Spring 2021
DUE DATE: Monday, 4/18/2021
1.  Two sample gene sequences are given as below:

X = {G, T, G, C, A, T, G}

Y = {T, G, A, C, T, A}

Find the longest common subsequence (LCS) of these two strings. Find out the length of this LCS. Explain the steps using dynamic programming concepts.

2. Write a Program to implement Binomial Coefficient and test the program with n = 6, k = 5. Give output for all the values starting from k = 0 to 5, and n = 0 to 6. 

Construct this table by hand as well, to verify your result from the code. 
The Binomial coefficient computation can be done in the following way:

Construct a two dimensional array C(I, J) by setting the following recurrence relation including the initial conditions:

C(I, 0) = 1, for all I = 0 to n

C(I, I) = 1

Use a loop 

   For I = 1 to n

       For J = 1 to k

          If J < I – 1

            C(I, J) = C(I-1, J-1) + C(I-1, J) 

       End of J loop

    End of I loop

Print C(I, J) for I = 0 to n, and J = 0 to k

In your code, k and n are user inputs. 

3. Develop a program to implement the Longest-Common-Subsequence algorithm. The inputs to the program are two strings: X and Y [However declare them as character arrays as below:

char  X[ ];

            char Y[ ];

     Include a header file string.h

Write a function LCS to compute the C array (C represents the length of the LCS) as given below:

The function LCS is declared as:

void  LCS(int ** C, char X[ ], char Y[ ], int m, int n)  ;

The pseudocode for the C-matrix computation is as given below:

for i ← 1 to m
   c[i, 0] ← 0
  for j ← 0 to n
       c[0, j] ← 0
  for i ← 1 to m
    for j ← 1 to n
if xi = yj
    c[i, j] ← c[i - 1, j - 1] + 1
else if c[i - 1, j] ≥ c[i, j - 1]

 
c[i, j] ← c[i - 1, j]
else c[i, j] ← c[i, j - 1]
Write the main function that declares the matrix C along with the character arrays X and Y. The matrix C can be declared dynamically using the size m x n, where m is number of characters in X and n is number of characters in Y. 
After declaring X and Y, get inputs for X and Y as below (with proper prompt)

cin >> X;

cin >> Y;

The values of m and n can be found out as:

    m = strlen(X);

    n = strlen(Y);

The matrix C can be declared as below:

    int ** C;

    C = new int * [m+1];

 int I, J;

    for(I = 0; I <= m; I++)

       C[I] = new int [n+1];

Main then calls the function LCS and prints out the array C in a matrix form. 

Test the program by using the following X and Y

X = {CGATAATTGAGA}, Y = {GTTCCTAATA}

Interpret this table by finding the LCS. Your answer must come out of the table, that the code generates.

4. NON-PROGRAMMING EXERCISE

Given the following 4 matrices with the sizes as below:
A1: 
5 x 4
A2: 
4 x 6

A3: 
6 x 2

A4: 
2 x 7

Using Dynamic Programming algorithm, construct the m-table and the K-table.

Then determine (a) minimum number of multiplications needed to multiply all the 4 matrices and (b) the ordering of multiplying the matrices by putting the parenthesis properly.

