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EC T33 - DATA STRUCTURES AND ALGORITHMS  
2 MARKS (QUESTION & ANSWERS)

UNIT 1

1. What do you mean by Binary number System?



The most widely used method for interpreting bit settings as nonnegative integers is the binary number system. In this system, each bit position represents a power of 2. The rightmost bit position represents 20 which equals 1, the next to the left represents 21 which is 2 and so on. An integer is represented as a power of 2. 

2. What do you mean by one’s complement notation?

A negative number is represented by changing each bit in its absolute value to the opposite bit setting.


Eg: 00100110 = 38 (21+22+25)


       11011001 = -38

3. How do you represent numbers using two’s complement notation?

1 added to one’s complement representation.


Eg: 11011001= -38 (1’s complement)



        1

                  -------------


       11011010 = -38 (2’s complement)


       ------------


Range of values:   -2(n-1) to 2 (n-1) – 1

4. What do you mean by data type?

A method of interpreting a bit pattern is often called a datatype. A datatype is a collection of values and a set of operations on those values.

5. What does the variable declaration in C specify?

· It specifies the amount of storage that must be set aside for objects declared with that type.

· It specifies how data represented by strings of bits are to be interpreted.

6. Define string.

A string is defined in C as an array of characters. Each string is terminated by the NULL character, which indicates the end of the string.

7. Mention the data types in C

·  Int

·  Float

·  Char

·  double

8. What is a pointer?

A pointer is a variable that hold the address of another variable. 

Eg. If x is an integer, then &x refers to the location that holds x, &x is the pointer.

9. What do you mean by Abstract Data Type (ADT)?



A useful tool for specifying the logical properties of a data type is the ADT. A data type is a collection of values and a set of operations on those values. This collection and those operations form a mathematical construct that may be implemented using a particular hardware or software data structure. The term “ADT” refers to the basic mathematical concept that defines the data type.

10. What are the types of implementation?

· Software implementation – A program consisting of already existing hardware instructions is written to interpret bit strings in the desired fashion and to perform the required operations.

· Hardware implementation – the circuitry necessary to perform the required operations is designed and constructed as part of a computer.

11. What is a Rational number?

A Rational number is a number that can be expressed as the quotient of two integers.

Operations on Rational number:

· Creation of rational number from two integers

· Addition, Multiplication

· Testing for equality

12. What are the two parts of ADT?

· Value definition

· Operator definition

13. What is a Sequence?

A sequence is simply an ordered set of elements. A sequence S is sometimes written as the enumeration of its elements, such as

S = <s0,s1,………..sn-1> , If S contains n elements, then length of S is n.

14. Define len(S), first(S), last(S),nilseq ?

· len(S) is the length of the sequence S.

· first(S) returns the value of the first element of S

· last(S) returns the value of the last element of S

· nilseq :Sequence of length 0 is nilseq .ie., contains no element

15. What are the 2 methods of representing a two-dimensional array?

Row-major representation

A collection of single dimensional arrays.

16. What do you mean by row-major representation?

 
The array occupies the first set of memory locations reserved for the array; the second row occupies the next set and so on. There may be also several locations at the start of the physical array that serve as a header and that contain the upper and lower bounds of the two dimension.

17. Define Structure.


It is a collection of members of dissimilar datatypes grouped together under a single name.It is a group of items in which each item is identified by its own identifier, each of which is known as a member of the structure. The total memory allocated is the sum of the bytes needed for each member.

Eg :  Struct

{

Char first[10];

Char midnit;

Char last[20];

} sname, ename;

sname, ename – structure variables.

First, midnit, last – members. 

The total memory allocated for the above structure is 10*1+1+20*1=31 bytes.

18. Define Union.


It is a type of structure that permits a variable to be interpreted in several different ways. The memory allocated for a union is the amount of memory sufficient to contain the largest member of the union.  

19. What are the different storage classes available?

Auto

Static

Register

Extern

20. What do you mean by an auto variable?

1. Auto Variables and parameters are declared within a function.

2. Such variables are allocated storage when the function is invoked.

3. When the function terminates, storage assigned to those variables is deallocated.

4. They will exit only as long as the function is active.

5. They are local to the function.

6. They are known only within the function in which they are declared and may not be referenced by other function.

7. They are declared within a block and can be referenced throughout the entire block unless the variable identifier is redeclared within an internal block.

21. What do you mean by a static variable?

1. A variable may be defined within a function for which storage remains allocated throughout the execution of the program.

2. This can be done by including the word "static" in the variable declaration.

3. A static variable is local to that function but remains in existence throughout the program's execution rather then being allocated and deallocated each time the function is invoked.

4. When the function is exited and re-entered, a static variable retains its value.

5. It is allocated storage only once, but may be referred to by any function that allows it in the source file.

22. What do you mean by a register variable?

1. For purposes if optimization, it might be useful to instruct the compiler to maintain the storage for a particular variable in a high speed register    rather than in ordinary memory.

2. It is defined by including the word register in the declaration of an automatic variable or in the formal parameter of a function.

3. There are restrictions on register variables that vary from machine to machine.

23. What do you mean by an extern variable?

1. Variables that are declared outside any function are allocated storage at the point at 

       which they are first encountered and remain in existence for the remainder of the 

       program's execution.

2. The scope of an external variable lasts from the point at which it is declared until the 

            end of its containing source file. 

3. Such variables may be referred to by all functions in that source file lying beyond their 

      declaration and are said to be global to the functions.

4. Define a global variable in one source file and refer to the variable in another source 

      file.

5. Such a variable should be explicity decared to be external.

24. What is a data structure?

A data structure is a mathematical or logical way of organizing data in the memory that consider not only the items stored but also the relationship to each other and also it is characterized by accessing functions.

25.  List down any four applications of data structures?

Compiler design, Operating System, Database Management system, Network analysis
26. Give few examples for data structures?
Stacks, Queue, Linked list, Trees, graphs.
27.  What is meant by an abstract data type(ADT)?

An ADT is a set of operation. A useful tool for specifying the logical properties of a data type is the abstract data type. ADT refers to the basic mathematical concept that defines the datatype. Eg.Objects such as list, set and graph along their operations can be viewed as ADT's.

28. What is a stack?

Stack is a data structure in which both insertion (push) and deletion (pop) occur at one end , the Top of the Stack. Stack is maintained with a single pointer to the top of the list of elements. The other name of stack is Last-in -First-out list.
29. Give some examples for linear data structures?

· Stack

· Queue

· List

30. Write postfix from of the expression –A+B-C+D?

A-B+C-D+
31. What are the postfix and prefix forms of the expression?

A+B*(C-D)/(P-R)

Postfix form: ABCD-*PR-/+

Prefix form: +A/*B-CD-PR
32. List the applications of a stack.

· Balancing symbols

· Infix to postfix conversion

· Evaluation of postfix expression

·  Function calls
UNIT 2

1. What is meant by list ADT?

List ADT is a sequential storage structure. General list of the form a1, a2, a3. an and the size of the list is 'n'. Any element in the list at the position i is defined to be ai, a i+1 the successor of ai and a i+1 is the predecessor of ai.

  2. What are the various operations done under list ADT?

• Print list

• Insert

• Make empty

• Remove

• Next

• Previous

• Find kth

  3. What are the operations of ADT?

Union, Intersection, size, complement and find are the various operations of ADT.

4. What are the different ways to implement list?

• Simple array implementation of list

• Linked list implementation of list/ Pointer implementation
5. What are the advantages in the array implementation of list?


     Array implementation is simple.

a) Print list operation can be carried out at the linear time

b) Fint Kth operation takes a constant time

6. What is a linked list?

Linked list is a kind of series of data structures, which are not necessarily adjacent in memory. Each structure contains the element and a pointer to a record containing its next element, the successor.

7. What is a doubly linked list?

In a simple linked list, there will be one pointer named as 'NEXT POINTER' to point the next element, where as in a doubly linked list, there will be two pointers one to point the next element and the other to point the previous element location.

8. Define circularly linked list?

In a linked list, if the last node or pointer of the list, point to the first element of the list, then it is a circularly linked list.

9. What is the need for the header?

Header of the linked list is the first element in the list and it points to the first data element of the list, i.e it contains the address of the first element in the list. If needed, it may store the number of elements in the list. 

10. List three examples that uses linked list?

• Polynomial ADT

• Radix sort

• Multi lists

11. What is a queue?


A queue is a data structure in which insertion is possible at the rear end and deletion occur at the front end. Queue is maintained with 2 pointers rear and front. The other name of queue is First-in -First-out list.

12.  How do you test for an empty queue?

To test for an empty queue, we have to check whether REAR=HEAD where REAR is a pointer pointing to the last node in a queue and HEAD is a pointer that points to the dummy header. In the case of array implementation of queue, the condition to be checked for an empty queue is REAR=max-1, front=rear+1.
13. Write down the operations that can be done with queue data structure?

Queue is a first - in -first out list. The operations that can be done with queue are addition and deletion.

14. What is a circular queue?

The queue, which wraps around upon reaching the end of the array is called as circular queue.

15. What do you mean by a recursive function?



A function that calls itself repeatedly is called a recursive function.

   Eg:

      Finding a factorial.

                                   int fact(int n)

{

         int fact;

        fact=n*fact(n-1);
}

16. What are the two methods of defining a function?
· Iterative : It calls for the explicit repetition of some process until a condition is met.

· Recursive: It defines an object in terms of a simpler case of itself.

        17. What do you mean by Binary search?


The sorted array is divided into 2. The key element is compared with the middle element of the array. If it is the same, then the position is returned. If the key element is smaller when compared to the middle element, then the sub array to the left of the middle element is searched. The sub array is split into 2, the key element is compared with the middle element of the sub array and so on. This continues until the element is found.

      28. What do you mean by linear /sequential search?


The array need not be sorted. Given a key element and an array, the key element is compared with each and every element of the array. If the element is found, its position is returned.

29.  List the applications of a queue.
· Jobs sent to a printer.

· Ticket reservation

· Networking applications

30. What is a priority queue?

It is a data structure in which the intrinsic ordering of the elements does determine the results of its basic operation. 

31. What are the types of priority queues?

· Ascending Priority Queue

· Descending Priority Queue

31. What is an ascending priority queue?


It is a collection of items into which items can be inserted arbitrarily and from which the smallest item can be removed.

32. What is an descending priority queue?


It is a collection of items into which items can be inserted arbitrarily and from which the largest item can be removed.

33. What is the property of recursive definitions of algorithms?

There should be a nonrecursive exit. Without it no recursive function can ever be computed. There must be a way out of the sequence of recursive calls.

UNIT 3 

1. Define non-linear data structure

Data structure which is capable of expressing more complex relationship than that of physical adjacency is called non-linear data structure.

2. Define tree?

A tree is a data structure, which represents hierarchical relationship between individual data items. It is a finite nonempty set of elements in which one element is called the root and the remaining elements are partitioned into m>=0 disjoint subsets, each of which is itself a tree. Each element in a tree is called a node of the tree.
3. Define a leaf?

A node with no sub trees is a leaf. The leaves are found at the lowest level in a tree.
4. Define degree of a node.



The degree of a node is the number of its sons.

5. What is meant by directed tree?

Directed tree is an acyclic diagraph which has one node called its root with indegree 0 while all other nodes have indegree I.

6. What is an ordered tree?

An ordered tree is defined as a tree in which the subtrees of each node form an ordered set. The first son of a node in an ordered tree is often called the oldest son of that node and the last son is called the youngest.
7. What is a forest (tree)?

A forest is an ordered set of ordered trees.

8. What is a binary tree?

A binary tree is a finite set of elements that is either empty or is partitioned into 3 disjoint subsets. The first subset contains a single element called the root of the tree. The other 2 subsets are themselves binary trees, called the left and right subtrees of the original tree. The left or right subtree can be empty. Each element of a binary tree is called anode of the tree. A binary tree is the one in which each node should not have more than 2 children.

9. Define strictly binary trees.


A strictly binary tree is the one in which every nonleaf node in a binary tree has nonempty left and right subtrees.

10. Define the level of a node.


The root of the tree has level 0, and the level of any other node in the tree is one more than the level of its father.

11. What do you mean by the depth of a binary tree?


It is the maximum level of any leaf in the tree. This equals the length of the longest path from the root to any leaf.

12. Define complete binary tree.


A complete binary tree of depth d is the strictly binary tree all of whose leaves are at level d. For depth d , the  number of nodes in the tree vary from 2 d to 2 d+1 -1.

13. Define full binary tree.

A full binary tree of depth d is the strictly binary tree all of whose leaves are at level d. For depth d , the  maximum number of nodes present in the tree is equal to 2 d+1 -1.

14. Define an almost complete binary tree.


It is a binary tree of depth d is an almost complete binary tree if

· Any node at level less than d-1 has 2 sons.

· For any node in the tree with a right descendent at level d, the node must have a left son and every left descendent of the node is either a leaf at level d or has 2 sons.

15. What are the operations on Binary trees?
Info(p) - returns the contents of the node.

Left(p) - returns the left son of the node.

Right(p) - returns the right son of the node.

Father(p) - returns the father of the node.

Brother(p) - returns the brother of the node.

Isleft(p) - returns TRUE if the node is the left child

Isright(p) – returns TRUE if the node is the right child

16. What is a Binary Search Tree?


A Binary Search Tree is a binary tree, with a value property. The value at the root should be greater than the value of its left child and the value at the root should be less than the value of its right child.

17. What are the applications of binary tree?

      Binary tree is used in data processing. 

a. File index schemes

                          b. Hierarchical database management system

18. What is meant by traversing?

Traversing a tree means processing it in such a way, that each node is visited only once.

19. What are the different types of traversing?

The different types of traversing are

a. Pre-order traversal-yields prefix from of expression.

b. In-order traversal-yields infix form of expression.

c. Post-order traversal-yields postfix from of expression.

20. What are the two methods of binary tree implementation?

Two methods to implement a binary tree are,

a. Linear representation.

b. Linked representation

21. Define pre-order traversal.
         Pre-order traversal entails the following steps;

a. Process the root node

b. Process the left subtree

c. Process the right subtree

22. Define post-order traversal.
Post order traversal entails the following steps;

a. Process the left subtree

b. Process the right subtree

c. Process the root node

23. Define in -order traversal?

In-order traversal entails the following steps;

a. Process the left subtree

b. Process the root node

c. Process the right subtree

24. What is a balance factor in AVL trees?

Balance factor of a node is defined to be the difference between the height of the node's left subtree and the height of the node's right subtree.

25. What is the length of the path in a tree?

The length of the path is the number of edges on the path. In a tree there is exactly one path form the root to each node.

26. Define expression trees?

The leaves of an expression tree are operands such as constants or variable names and the other nodes contain operators.

27. What do you mean by Huffman algorithm?


Suppose there is an alphabet of n symbols and a long message consisting of symbols from this alphabet. The Huffman algorithm encodes the message as a long bit string( either 0 or1) by assigning  a bit string code to each symbol of the alphabet and concatenating the individual codes of the symbols making up the message to produce an encoding for the message.

28. What is a threaded binary tree?

A Threaded Binary Tree is a binary tree in which every node that does not have a right child has a THREAD (a link) to its INORDER successor. By doing this threading we avoid the recursive method of traversing a Tree, which makes use of stacks and consumes a lot of memory and time.

29. Define right in-threaded binary tree.

A right in-threaded binary tree is a threaded binary tree in which, the rightmost node in each tree has a NULL right pointer, since it has no inorder successor.

30. Define left in-threaded binary tree.


A left in-threaded binary tree is a threaded binary tree in which the NULL left  pointer is altered to contain a thread to that node’s inorder predecessor.
31. What do you mean by an in-threaded binary tree?


It is a binary tree that is both left in-threaded and right in-threaded. A left in-threaded binary tree is a threaded binary tree in which the NULL left pointer is altered to contain a thread to that node’s inorder predecessor. A right in-threaded binary tree is a threaded binary tree in which, the rightmost node in each tree has a NULL right pointer, since it has no inorder successor.

32. Define right and left pre-threaded binary trees.


They are binary trees in which the NULL right and left pointers of nodes are replaced by their preorder successors and predecessors respectively.

UNIT 4
1. What is meant by sorting?

Ordering the data in an increasing or decreasing fashion according to some relationship among the data item is called sorting.

2. What are the two main classifications of sorting based on the source of data?

a. Internal sorting

b. External sorting

c. Stable Sorting

3. What is meant by external sorting?

External sorting is a process of sorting in which large blocks of data stored in storage devices are moved to the main memory and then sorted .i.e A sort can be External if the records that it is sorting are in Auxiliary storage.

4. What is meant by internal sorting?

Internal sorting is a process of sorting the data in the main memory. i.e A sort can be Internal if the records that it is sorting are in main memory.

5. What do you mean by Stable sort?


A sorting technique is called stable if for all records i and j such that k[i] equals k[j], if r[i] precedes r[j] in the original file, r[i] precedes r[j] in the sorted file. That is, a stable sort keeps records with the same key in the same relative order that they were in before the sort.

6. What are the various factors to be considered in deciding a sorting algorithm?

a. Programming time

b. Execution time of the program

c. Memory needed for program environment

7. What is the main idea in Bubble sort?

The basic idea underlying the bubble sort is to pass through the file sequentially several times. Each pass consists of comparing each element in the file with its successor (x[i] and x[i+1] and interchanging the two elements if they are not in proper order. 
8. What is the main idea behind insertion sort?

The main idea of insertion sort is to insert in the ith pass the ith element in A (1) A (2)...A (i) in its right place. An insertion sort is one that sorts a set of records by inserting records into an existing file.

9. What is the main idea behind selection sort?

The main idea behind the selection sort is to find the smallest element among in A (I) A

(J+1)...A (n) and then interchange it with a (J). This process is then repeated for each value of J.

10. What is the basic idea of shell sort?

Instead of sorting the entire array at once, it is first divide the array into smaller segments, which are then separately sorted using the insertion sort.

11. What is the other name for shell sort?

Diminishing increment sort.

12. What is the purpose of quick sort?

The purpose of the quick sort is to move a data item in the correct direction, just enough  or to reach its final place in the array.

13. What is the advantage of quick sort?

Quick sort reduces unnecessary swaps and moves an item to a greater distance, in one move.

14. What is the average efficiency of heap sort?

The average efficiency of heap sort is 0 (n(log2 n)) where, n is the number of elements sorted.

15. Define segment?

When large blocks of data are to be sorted, only a portion of the block or file is loaded in the main memory of the computer since, it cannot hold the entire block. This small portion of file is called a segment.

16. Name some of the external sorting methods?

a. Polyphase merging

b. Oscillation sorting

c. Merge sorting

17. When is a sorting method said to be stable?

A sorting method is said to be stable, it two data items of matching values are guaranteed to be not rearranged with respect to each other as the algorithm progresses.
18. Name some simple algorithms used in external sorting?

a. Multiway merge

b. Polyphase merge

c. Replacement selection

19. When can we use insertion sort?

Insertion sort is useful only for small files or very nearly sorted files.

20. How many passes are required fork-way merging?

The number of passes required using k-way merging is [log k (n/m)] because the N H S get k times as large in each pass.

21. Define max heap?

A heap in which the parent has a larger key than the child's is called a max heap.

22. Define min heap?

A heap in which the parent has a smaller key than the child is called a min heap.

23. What is the idea behind Address calculation sort ?

This sorting is also called Hashing. In this method a function f is applied to each key. The result of the function determines into which of several subfiles the record is to be placed. The function should have the property that if x<=y ,f(x)<=f(y).Such a function is called order preserving.

24. Differentiate between merge sort and quick sort ?

Mergesort - Partition by position

 Quicksort - Partition by value
25. Mention some methods for choosing the pivot element in quicksort ?

1. choosing first element

2. Generate random number

3. Median of three

26. What is the need of external sorting?

External sorting is required where the input is too large to fit into memory. So external sorting Is necessary where the program is too large

27. Define two way merge ?

It is a basic external sorting in which there are two inputs and two outputs tapes .

28. Define multi way merge ?

If we have extra tapes then we can expect to reduce the number of passes required to sort our input. We do this by extending two way merge to a k-way merge.

29. Define polyphase merge?
The k-way merging strategy requires the use of 2 k tapes. This could be prohibitive for some applications. It is possible to get by with only k+1 tapes.

30. What is mergesort?

The mergesort algorithm is a classic divide&conquer strategy.the problem is divided into two arrays and merged into single array

31. What are the properties involved in heapsort?

1. structure property 2. heap order property

31. Define a File
A file of size n is a sequence of  n items r[0], r[1],……, r[n-1].  Each item in the file is called a record.

32. What is Selection sort?
A Selection sort is one in which successive elements are selected in order and placed into their proper sorted positions. The elements of the input may have to be preprocessed to make the ordered selection possible.

33. What are Binary Tree Sorts?

The method involves scanning each element of the input file and placing it into its proper position in a binary tree. To find the proper position of an element, y, a left or right branch is taken at each node, depending on whether y is less than the element in the node or greater than or equal to it. Once each input element is in its proper position in the tree, the sorted file can be retrieved by an in order traversal of the tree.

34. What is a descending heap?

A Descending heap (also called a max heap or a descending partially ordered tree) of size n  as an almost complete binary tree of n nodes such that the content of each node is less than or equal to the content of its father.

35. What is Cook-Kim Algorithm?

The Cook-Kim algorithm operates as follows: The input is examined for unordered pairs of elements (for example, x[k]>x[k+1]I). The two elements in an unordered pairs are removed and added to the end of a new array. The next pair examined after an unordered pair is removed consists of the predecessor and successor of the removed pair. The original array, with the unordered pairs removed, is now in sorted pair.

36. What are the types of searches for table organizations?

Internal Search and External Search are the two types of searches.

37. What do you mean by Internal Search?

Searches in which the entire table is constantly in main memory are called Internal Searches.

38. What do you mean by External Search?

The one in which most of the table is kept in auxiliary storage are called External Searches.

39. How will you reorder a list for maximum search efficiency?
More-to-Front method and Transposition are the two ways to reorder a list for maximum search efficiency.
40.  What is More-To-Front method?

It efficient only for a table organized as a list. In this method, whenever a search is successful, the retrieved record is removed from its current location in the list and is placed at the head of the list.
41. What is Transposition method?

A successfully retrieved record is interchanged with the record that immediately precedes it. We present an algorithm to implement the transposition method on a table stored as a liked list. The algorithm returns a pointer to the retrieved record or the null pointer if the record is not found.
42. What is Interpolation search?

Initially, as in binary search, low is set to 0 and high is set n-1, and throughout the algorithm, the argument key key is known to be between k(low) and k(high). On the assumption that the keys are uniformly distributed between these two values, key would be expected to be at approximately position.



Mid=low+(high-low)*((key-k(low))/(k(high)-k(low))

If key is lower than k(mid), reset high to mid-1; if higher, reset low to mid+1. Repeat the process until the key has been found or low > high.

43. What is Optimum Search Trees?

A binary search tree that minimizes the expected number of comparisons for a given set of keys and probabilities is called Optimum.

44. What is Greedy method?

The method used to construct near-optimum binary search trees is called the Greedy method. Instead of building the tree from the top down, as in the balancing method, the greedy method builds the tree from the bottom up. The method uses a doubly linked linear list in which each list elements contains four pointers, one key value, and three probability values.

45. What is AVL tree (balanced binary tree)?

The height of a binary tree is the maximum level of its leaves (this is also sometimes known as the depth of the tree). For convenience, the height of a null tree is defined as -1. A balanced binary tree (sometimes called as an AVL tree) is a binary tree in which the heights of the two subtrees of every node never differ by more than 1. The balance of a node in a binary tree is defined as a height of its left subtree minus right tree. Each node in a balanced binary tree has a balance of 1, -1, or 0, depending on whether the height of its left subtree is greater than, less than, or equal to the height of its right subtree.
46. Define Multiway search tree of order n.

A Multiway search tree of order n is a general tree in which each node has n or fewer subtrees and contains one fewer key than it has subtrees.
47. Explain B-Tree of order n.



A balanced order-nmultiwaysearch tree in which each nonroot node contains atleast(n-1)/2 keys is called a B_Tree of order n. A B-Tree of order n is also called an n-(n-1)tree or an (n-1)-n tree.
48. Explain Order and degree of B-Tree.

It is defined as the minimum number of keys in a nonroot node [that is, (n-1)/2], and the degree of a B-Tree to a mean the maximum number of sons [that is, n].
49. What is Hash function and Hash key?

A function that transforms a key into a table index is called a hash function. If h is a hash function and key is a key, h(key) is called the hash of key and is the index at which a record with the key key should be placed. If r is a record whose key hashes into hr, hris called the hash key of r.

50. What is Hash collision or a Hash clash?

Two records cannot occupy the same position. Such a situation is called a Hash collision or Hash clash.
51. What is Chaining?

Chaining builds a linked list of all items whose keys hash to the same values. During search, this short linked list is traversed sequentially for the desired key. This technique involves adding an extra link field to each table position.

52.  What is Linear probing?

Linear Probing is an example of a general method for resolving has clashes called rehashing or open addressing. In general, a relash function, rh, accepts one array index and produces another. If array location h(key) is already occupied by a record with a different key, rh is applied to the value of h(key) is also occupied, it too is rehashed to see if rh(rh(h(key))) is available.

53. What is Rehashing?

Rehashing involves using a secondary hash function on the hash key of the item. The rehash functionis applied successively until an empty position is found where the item can be inserted. If the hash position of the item is found to be occupied during a  search, the rehash function is again used to locate the item.

54. What are the two methods to  deal with Hash and Clash?
Rehasing and Chaining are the two methods of dealing with Hash and Clash.
55. What is Binary Tree Rashing?

We assume the use of double hashing. Every time a key is to be inserted into the table, an almost complete binary tree is constructed.

56. What is Separate Chaining?

The method of solving hash clashes is called Separate chaining and involves keeping a distinct linked list for all records whose keys hash into a particular value.

57. What is Midsquare method?

The key is multiplied by itself and the middle few digits (the exact number depends on the number of digits allowed in the index) of the square are used as the index. If the square is considered as a decimal number, the table size must be a power of 10, whereas if it is considered as a binary number, the table size must be a power of 2. Alternatively, the number represented by the middle digits can be divided by the table size and the remainder used as the hash values.

58. What is Folding Method?

The Folding Method breaks up a key into several segments that are added or exclusive ordered together to form a hash value, For example, suppose that the internal bit string representation of a key is 010111001010110 and that 5 bits are allowed in the index. The three bit string 01011, 10010, and 10110 are exclusive ored to produce 01111, which is 15 as a binary integer.
59. What do you mean by the Remainder reduction perfect hash function.


Another group of hashing functions, called remainder reduction perfect hash functions, which are of the form



h(key) = ((r + s * key) % x) / d

and an algorithm to produce values r, s, x, and d that yield such a perfect hash function for a given key set and a desired minimum load factor.

60. What do you mean by Perfect Hash functions?
Given a set of keys K = {k1, k2, …,kn}, a perfect hash function is a hash function h such that h(ki)!=h(kj)for all distinct i and j. That is, no hash clashes occir under a perfect hash function.
61. What is Segmentation?

Given a large set of keys, k, a perfect hash function can be developed by a technique called segmentation. This technique involves dividing k into a number of small sets, k0, k2,…,kp, and finding a perfect hash function hi for each small setk​i.
62. Define Quotient reduction perfect hash function.

It is the technique that finds perfect hash functions of the form h(key) = (key + s)/d for some integers s and d. These are called quotient reduction perfect hash function.
63. What is Prime number function?

Minimal perfect hash functions hash function that depends on the existence of a prime number function, p(key),  for the set of keys. Such a function always produces a prime number corresponding to a given key and has the additional property that if key1 is less than key2, p(key2) is less than p(key2).

UNIT 5

1. Define Graph?
A graph G consists of a set of nodes (or vertices) and a set of arcs (or edges). Each arc in a graph is specified by a pair of nodes. It is represented as G=(V, E).

2. When do you say that a node is incident to an arc?

A node is incident to an arc x if n is one of the 2 nodes in the ordered pair of nodes that constitute x.

3. Define degree, indegree and outdegree of a node.

Degree - It is the number of arcs incident to it.

Indegree - It is the number of arcs that have n as the head.

Outdegree – It is the number of arcs that have n as the tail.

3. Define relation.

A relation R on a set A is a set of ordered pairs of elements of A. If <x,y> is a member of e relation R, x is said to be related to y in R.

5. Define cycle.



A path from a node to itself is called a cycle.

6. What is an acyclic graph?




A graph without cycles is called an acyclic graph.

7. What is a cyclic graph?




A graph with cycles is called a cyclic graph.

8. Define a DAG.




A Directed Acyclic Graph is called a DAG.

9. Define adjacent nodes?

Any two nodes which are connected by an edge in a graph are called adjacent nodes. For

example, if an edge  is associated with a pair of nodes (u,v) where u, v € V, then we say that the edge connects the nodes u and v.

10. What is a directed graph?

If the pair of nodes that make up the arcs are ordered pairs, the graph is said to be a directed graph (digraph). A graph in which every edge is directed is called a directed graph.

11. What is an undirected graph?

A graph in which every edge is undirected is called a directed graph.

12. What is a loop?

An edge of a graph which connects to itself is called a loop or sling.

13. What is a simple graph?

A simple graph is a graph, which has not more than one edge between a pair of nodes then such a graph is called a simple graph.

14. What is a weighted graph?

A graph in which weights are assigned to every edge is called a weighted graph.

15. Define out degree of a graph?

In a directed graph, for any node v, the number of edges which have v as their initial node is called the out degree of the node v.

16. Define indegree of a graph?

In a directed graph, for any node v, the number of edges which have v as their terminal node is called the indegree of the node v.

17. Define Path.

A path in a graph is a sequence of vertices w1,w2, w3……wN such that Wi,Wi+1 belongs to E for a value 1<=i<=n. The length of such a path is the number Edges on the path, which is equal to n-1.

18. Define path in a graph?

The path in a graph is the route taken to reach terminal node from a starting node.

19. What is a simple path?

A path in a graph in which the edges are distinct is called a simple path. It is also called as

edge simple.

20. What is meant by strongly connected in a graph?

An undirected graph is connected, if there is a path from every vertex to every other vertex. A directed graph with this property is called strongly connected.

21. When is a graph said to be weakly connected?

When a directed graph is not strongly connected but the underlying graph is connected, then the graph is said to be weakly connected.

22. Name the different ways of representing a graph?

a. Adjacency matrix

b. Adjacency list

23. What is an undirected acyclic graph?

When every edge in an acyclic graph is undirected, it is called an undirected acyclic graph. It is also called as undirected forest.

24. What are the two traversal strategies used in traversing a graph?

a. Breadth first search

b. Depth first search

25. Define Terminal node or leaf?

Nodes with no children are known as leaves. A leaf will always have degree zero and is also called as terminal node.

26. Define Non-terminal node?

Any node except the root node whose degree is a non-zero value is called as a non-terminal node. Non-terminal nodes are the intermediate nodes in traversing the given tree from its root node to the terminal node.

27. Define sibling?

Nodes with the same parent are called siblings. In other words children of the same parent are called siblings. 
28. What is a minimum spanning tree?

Given a connected weighted graph G, is often desired to create a spanning tree T for G such that the sum of the weights of the tree edges in T is as small as possible. Such a tree is called a minimum spanning tree and represents the “cheapest” way of connecting all the nodes in G.
A minimum spanning tree of an undirected graph G is a tree formed from graph edges that connects all the vertices of G at the lowest total cost.

29. What is a forest (graph)?

A forest may be defined as an acyclic graph in which every node has one or no predecessors. A tree may be defined as a forest in which only a single node called root has no predecessors.

30. What do you mean by the shortest path problem?


It is the problem of finding the shortest path from s to t such that the sum of the weights of the arcs on the path is minimized.

31. When do you say that an undirected graph is a symmetric directed graph?

An undirected graph is a symmetric directed graph if an arc (b,a) exists if (a,b) exists.
32. When do you say that an undirected graph is connected?

An undirected graph is connected if every node in it is reachable from every other vertex.

33. What is a connected component?

A connected component of an undirected graph is a connected subgraph containing all arcs incident to any of its nodes such that no graph node outside the subgraph is reachable from any node in the subgraph.


34. Define a spanning forest.


A spaaning forest of a connected graph is a spanning tree. Each tree in the spanning forest of an undirected graph contains  all the nodes in a single connected component of the graph. 

34. What do you mean by minimum spanning tree?

Given a connected weighted graph G, it is often desired to create a spanning tree T for G such that the sum of the weights of the tree edges in T ia as small as possible. Such a tree is called a minimum spanning tree.

35. How do you find the minimum spanning tree?

Minimum spanning tree is found by using either the

·  Prim’s algorithm

·  Kruskal’s algorithm

36. Define an atomic node.

An atomic node is a node that contains no pointers – only a simple data item.

37. What are the two methods used in automatic list management?

· The reference count method

· The garbage collection method
38. What are the conditions for a graph to become a tree?
A graph is a tree if it has two properties.

i. If it is a connected graph.

ii. There should not be any cycles in the graph.

39. Give the types of representation of graphs.
1. Adjacency matrix    2.Adjacency linked list

40. What is an Adjacency Matrix?
Adjacency matrix consists of a n*n matrix where n is the number of vertices present in the graph. It contains the value 1 in ath row and bth column if an edge/arc (a,b) is present. Else it contains 0.

41. What is an Adjacency linked list?

It consists of a table with the no. of entries for each vertex for each entry a linked List is initiated for the vertices adjacent to the corresponding table entry.

42. What is a single source shortest path problem?

Given as an input, a weighted graph, G=<V,E> and a distinguished vertex ‘S’ as the source vertex. Single source shortest path problem finds the shortest weighted path from s to every other vertex in G.

43. What is unweighted shortest path?

Single source shortest path finds the shortest path from the source to each and every vertex present in a unweighted graph. Here no cost is associated with the edges connecting the vertices. Always a unit cost is associated with each edge.

44. What do you mean by weighted shortest path?

Single source shortest path finds the shortest path from the source to each and Every vertex present In a weighted graph. In a weighted graph some cost is always associated with the edges connecting the vertices.

45.  What is the purpose of Prim’s algorithm?
Prim’s algorithm creates the spanning tree in various stages. At each stage, a node is picked as the root and an edge is added and thus the associated vertex along with it.

46. Define a depth first spanning tree.

The tree that is formulated by depth first search on a graph is called as depth first spanning tree. The depth first spanning tree consists of tree edges and back edges.

47. What is a tree edge?

Traversal from one vertex to the next vertex in a graph is called as a tree edge.

48. What is a back edge?

The possibility of reaching an already marked vertex is indicated by a dashed line, in a graph is called as back edge.

49. When do you say that a graph is biconnected?



A graph is said to be biconnected if on removal of a vertex , the graph remains connected.

50.  Define articulation points.

If a graph is not biconnected, the vertices whose removal would disconnect the graph are known as articulation points.
51. What are the methods of automatic list management?


Reference count and Garbage Collection
52. What is Reference count method?


Each node has an additional count field that keeps a count (called the reference count) of the number of pointers (both internal and external) to that node. Each time the value of some pointer is set to point to a node, the reference count in that node is increased by 1; each time that the value of some pointer that had been pointing to a node is changed, the reference count in that node is decreased by 1. When the reference count in any node becomes), that node can be returned to that available list of free nodes.
53. What is Garbage Collection?


Under this method, nodes no longer in use remain allocated and undetected until all available storage has been allocated. A subsequent request for allocation cannot be satisfied until that had been allocated but but are no longer in use are recovered. When a request is made for additional nodes and there are none available, a system routine called the Garbage Collection is called. This routine searches through all of the nodes in the system, identifies those that are no longer accessible from an external pointer, and restores the inaccessible nodes to the accessible pool. The request for additional nodes is then fulfilled with some of the reclaimed nodes and the system continues processing user requests for more.
54. What is Marking phase?


It involves marking all nodes that are accessible from an external pointer.
55. What is Collection phase?


It involves proceeding sequentially through memory and freeing all nodes that have not been marked.
56. What is Thrashing?

it is possible that, at the time garbage collection program is called, users are actually using almost all the nodes that are allocated. Thus almost all nodes are accessible and the garbage collector recovers very little additional space. After the system runs for a short time, it will again be out of space. After the system runs for a short time, it will again be out of space; the garbage collector will again be called only to recover very few additional nodes, and the vicious cycle starts again. This phenomenon, in which system storage management routines such a garbage collection are executing almost all the time, is called Trashing.
57. What do you mean by Compaction (compacting)?

The process if moving all used (marked) nodes to one end of memory and all the available memory to the other end is called compaction, and an algorithm that performs such a process is called a compaction (or compacting) algorithm.
58. What do you mean by Internal and External fragmentation?


The phenomenon in which there are many small noncontiguous free blocks is called External Fragmentation because free space is wasted outside allocated blocks. This contrasts with Internal Fragmentaion, in which free is wasted within allocated blocks.

59. What is First-Fit method?


In the First-Fit method, the free list is traversed sequentially to find the first free block whose size is larger than or equal to the amount requested. Once the block is found, it is removed from the list (if it is equal in size to the amount requested) or is split into two portions (if it is greater than the amount requested). The first of these portions remains on the list and the second is allocated.

60. What is Worst-Fit?


In this method the system always allocates a portion of the largest free block in memory. The philosophy behind this method is that by using a small number of very large blocks repeatedly to satisfy the majority of requests, many moderately sized blocks will be left unfragmented. Thus, this method is likely to satisfy a larger number of requests than the other methods, unless most of the requests are for very large portions of memory.

61. What is Best-Fit?


The Best-Fit method obtains the smallest free block whose size is greater than or equal to n. 
62. What are the Improvements in first-fit method.


The Improvements in first-fit method are External fragmentation and Internal fragmentation.

63. What is a  Buddy System.


Several free lists consisting of various sized blocks are maintained. Adjacent free blocks of smaller size, and replaced on the larger size free list. These larger blocks can then be used to intact to satisfy a request for a large amount of memory or they can be split once more into their smaller constituent blocks to satisfy several requested.
64. What are the two methods of graph traversal?

· Depth First traversal

· Breadth First traversal

65. What do you mean by Depth First traversal (DFS)?

Depth first search is a way of traversing graphs, which is closely related to preorder traversal of a tree. Preorder traversal simply visits each node before its children. Starting at some vertex, v, process v and then recursively traverse all vertices adjacent to v.
dfs(vertex v)

    {

    visit(v);

    for each neighbor w of v

        if w is unvisited

        {

        preorder(w);

        add edge w to tree T

        }

    }

66. What do you mean by Breadth First traversal (BFS)?

Starting at vertex v,  visit all the adjacent vertices of v in parallel. Then visit the adjacent vertices of all the vertices visited now.
unmark all vertices

    choose some starting vertex x

    mark x

    list L = x

    tree T = x

    while L nonempty

    choose some vertex v from front of list

    visit v

    for each unmarked neighbor w

        mark w

        add it to end of list

        add edge vw to T
67. What is Dijkstra’s algorithm?


This algorithm finds the shortest path from a single source to multiple destinations. (i.e) It is used to solve the single source Shortest Path problem. 
