MC 17 – 01

ALGORITHM AND ALGORITHMIC GRAPH THEORY


1. What is an algorithm?

Ans.:

An algorithm is a finite set of instructions to accomplish a particular task. An algorithm is composed of a finite set of steps, each of which may require one or more operations. The word algorithm comes from the name of a Persian Author, Abu Ja’far Mohammed ibn Musa al Khowarizmi who wrote a textbook on mathematics. This word has taken on a special significance in computer science, where “algorithm” has come to refer to a method that can be used by a computer for the solution of a problem. This is what makes algorithm different from words such as process, technique, or method.
All algorithms must satisfy following criteria:

1. Input: Zero or more quantities are externally supplied.

2. Output: At least one quantity is produced

3. Definiteness: Each instruction is clear and unambiguous and feasible.

4. Finiteness: If we trace out the instructions of an algorithm, then for all cases, the algorithm terminates after a finite number of steps.

5. Effectiveness: Every instruction must be very basic so that it can be carried out, in principle, by a person using only pencil and paper. 

An algorithm is composed of a finite set of steps, each of which may require one or more operations. The possibility of a computer carrying out these operations necessitates that certain constraints be placed on the type of operations an algorithm can include.
2. Write algorithm to explain the basic queue operations.

Ans.:

A queue is an ordered list in which all insertions take place at one end, the rear, whereas all deletions take place at the other end, the front. The operations of a queue require that the first element that is inserted into the queue is the first one to be removed. Thus queues are known as First in First out (FIFO) lists.
Algorithm to explain the basic queue operations:
Addition of an element:

1. Algorithm AddQ(item)

2. //insert item in the circular queue stored in q[0:n-1]

3. //rears points to the last item, and front is one

4. //position counterclockwise from the first item in q.

5. {

6. rear:=(real+1) mod n; // Advance rear clockwise

7. if (front==rear) then

8. {

9.    write(“Queue is full!”);

10.    if (front==0) then rear:=n-1;

11.    else rear:=rear-1;

12.    //move rear one position counterclockwise.

13.    return false;

14. }

15. else

16. {

17.    q[rear]:=item; //Insert new item

18.    return true;

19. }

20. }

Deletion of an element:

1. Algorithm DeleteQ(item)
2. //Removes an returns the front element of the queue q[0:n-1]

3. {

4. if (front==rear) then

5. {

6. write (“Queue is empty!”);

7. return false;

8. }

9. else

10. {

11. front:=(front+1) mod n; // Advance front clockwise

12. item:=q[front]; //Set item to front of queue.

13. return true;

14. }

15. }

3. Explain the algorithm for binary search using divide-and-conquer method.
Ans.:

Given a function to compute on n inputs the divide-and-conquer strategy suggests splitting the inputs into K distinct subsets, 1<K≤n yielding K subprograms. These sub problems must be solved and then a method must be found to combine sub solutions into a solution of the whole. If the sub problems are still relatively large, then the divide-and-conquer strategy is reapplied.
Binary search algorithm:

Procedure BINSRCH(x,j)

Integer low, mid, high, x, j;

Low ← 1, high ← n;

While low ≤ high do


Mid← [(low + high)/2]


Case



:x < A(mid):high←mid-1



:x>A(mid): low ← mid+1



:else: j← mid; return


End case

Repeat

J←o

endBINSRCH

Here, suppose we have n elements, then for successful search --> there is n comparisons and for unsuccessful search ( there is n+1 comparisons.
Binary Search using divide-and-conquer method:

Let ai 1 ≤ I ≤ n be a list of elements that are sorted in non-decreasing order. Consider the problem of determining whether a given element x is present in the list. If x is present, we are to determine a value j such that aj =x. if x is not present in the list, the j is to be set to zero.
Let P = (n, ai…., al, x) denote an arbitrary instance of this search problem, where

n is the number of elements in the list,

ai…… al is the list of elements and

x is the element searched for.

We use divide-and conquer strategy to solve this problem. Let small (p,q) be true if n=1

In this case, G(p,q) will take the value I if x=ai, otherwise it will take the value 0.

Then g(1)=θ(1)

If P has more than one element, it can be divide (or reduced) into a new sub problem as follows:

Pick an index q ( in the range [i, l] and compare x with aq there are 3 possibilities,

1. x= aq : in this case, the problem P is immediately stored.

2. x< aq : In this case x has to be searched for only in the sublist ai, ai+1, …, aq-1
4. Explain the following terminologies with respect to graphs:
a. Directed graph

b. Complete diagraph

c. Complete graph

d. Connectivity

e. Bridge

5. Explain the flowchart of the algorithm of shortest path between every Vertex pair.
