Algorithmic Foundations 2

Exercises for drop-in tutorial in week 6

Integers & Algorithms, and Matrices

Note: questions marked with an * might not be covered in the tutorial

1. Use the Euclidean algorithm to find:

(a) gcd(44,52)
(b) gcd(201,302)
(c) gcd(184,233).

2. Convert the following integers from decimal notation to binary notation:

(a) 321      

(b) 1023

(c) 100632.

3. Convert the following integers from binary notation to decimal notation:

(a) 101

(b) 1 1011

(c) 10 1011 0101.

4* Add 10111 and 11010 by working through each step of Algorithm 2 on Page 223

5* Multiply 1110 and 1010 by working through each step of Algorithm 3 on Page 224

6. Let A and B be the matrices:


         4 -1  0  3           0 -5  4  1  



    A =  3  0  8  6      B =  2  0 12  3  

        12  3 -6  2           9  6  7 -5  


Find A+B.

7. Let A and B be the matrices:








    8  4 13  6  0 

        4 -1  0  3           0 -5  4  7  3 



  A =   3  0  8  6      B =  2  0 12 -4  1 

       12  3 -6  0           9  6 -7  0  5 


Find AB.

8. (a)
Suppose that A and B are m ( k matrices and that C is a k ( n matrix.  Show that  (A + B)C = AC + BC.


(b)
Suppose that C is an m ( k matrix and that A and B are k ( n matrices. Show that C(A + B) = CA + CB.

9. Let A and B be two n ( n matrices. Show that:

(a)  (A + B)t = At + Bt
(b)  (AB)t = BtAt
10. Let A and B be the zero-one matrices:


         1  0  1           0  1  0 



    A =  0  1  1      B =  0  1  1 

         1  1  0           1  0  0 

(a)  Find the join of A and B.

(b)  Find the meet of A and B.

(c)  Find the Boolean product of A and B.

11. Let A be the zero-one matrix:


     1  0  1  

A =  0  1  1  

     1  1  0  


Find An for each n>1.

























