
1. An array could be used to implement a queue without considering the array as a circular structure, if we 

implement the remove operation in the following way. Each time we remove an element from the queue, shift 

down all the elements of the array. So, remove is always from the 0’th position of the array holding the queue. 

Implement a queue of your own itemtypes (structure) by implementing it’s remove, insert and empty primitives 

using this method. Make sure that the routine work properly and that they detect overflow and underflow. 

 

2. An array could be used to implement a queue without considering the array as a circular structure, if we 

implement the insert operation in the following way. Whenever the rear equals the last index of the array, an 

attempt to insert a new item first shifts down all the items of the array so that the first item of the queue is in 

position 0 of the array. Implement a queue of your own itemtypes (structure) by implementing it’s remove, insert 

and empty primitives using this method. Make sure that the routine work properly and that they detect overflow 

and underflow.   

 

3. Implement a queue using circular representation of array, where we can utilize all the cells of the array to keep 

items of the queue, i.e., max. no. of elements that the queue can keep equals the size of the array. Implement the 

remove, insert and empty primitives and also implement a remvtest(pq, px, pund) function on the above queue 

which sets *pund to FALSE and *px to the item removed from a nonempty queue *pq, and sets *pund to TRUE if 

the queue is empty.   

 

4. Write an efficient C/C++ Program to implement a queue of stacks.   

 

5. Write an efficient C/C++ Program to implement a stack of queues.   

 

6. Write an efficient C/C++ Program to implement a queue of queues.   

 

7. Show how to implement a queue of integers in C by using an array queue[100], where queue[0] is used to indicate 

the front of the queue, queue[1] is used to indicate its rear and queue[2] through queue[99] are used to contain the 

queue elements. Show how to initialize such an array to represent the empty queue and write routines remove, 

insert and empty for such an implementation.   

 

8. Show how to implement a queue in C in which each item consists of a variable number of integers.   

 

9. A deque is an ordered set of items from which items may be deleted at either end and into which items may be 

inserted at either end. Call the two ends of deque left and right. How can a deque be represented in C array? Write 

four C routines, 

remvleft, remvright, insertleft, insertright, 

to remove and insert elements at the left and right end of deque. Make sure that the routine work properly for the 

empty deque and that they detect overflow and underflow.   

10. Implement an ascending priority queue using an array. Implement its pqinsert, pqmindelet and empty primitives. 

For insertion, insert a new item anywhere in the array. For deletion, search the entire array to find the minimum 

item.   

 

11. Implement an ascending priority queue using an array. Implement its pqinsert, pqmindelete and empty primitives. 

For insertion, find the proper position of the new item in the array and insert in there by shifting other array 

elements. For deletion, remove just the first available item of the array.   

 

12. Implement a descending priority queue using an array. Implement its pqinsert, pqmaxdelete and empty primitives. 

For insertion, insert a new item anywhere in the array. For deletion, search the entire array to find the maximum 

item.   

 

13. Write an efficient C/C++ Program to implement a queue of stacks.   

 

14. Write an efficient C/C++ Program to implement a stack of queues.   

 

15. Write a set of routines for implementing several stacks within a single array.   



16. Implement an ascending priority queue using an array. Implement its pqinsert, pqmindelet and empty primitives. 

For insertion, insert a new item anywhere in the array. For deletion, search the entire array to find the minimum 

item.   

 

17. Implement an ascending priority queue using an array. Implement its pqinsert, pqmindelete and empty primitives. 

For insertion, find the proper position of the new item in the array and insert in there by shifting other array 

elements. For deletion, remove just the first available item of the array.   

 

18. Implement a descending priority queue using an array. Implement its pqinsert, pqmaxdelete and empty primitives. 

For insertion, insert a new item anywhere in the array. For deletion, search the entire array to find the maximum 

item.   

 

19. Write an efficient C/C++ Program to implement a queue of queues.   

 

20. A deque is an ordered set of items from which items may be deleted at either end and into which items may be 

inserted at either end. Call the two ends of deque left and right. How can a deque be represented in C array? Write 

four C routines, 

remvleft, insertleft 

to remove and insert elements at the left end of deque. Make sure that the routine work properly for the empty 

deque and that they detect overflow and underflow. 

 

21. Implement a descending priority queue using an array. Implement its pqinsert, pqmaxdelete and empty primitives. 

For insertion, find the proper position of the new item in the array and insert in there by shifting other array 

elements. For deletion, remove just the first available item of the array.   

 

22. Write an algorithm to determine if a binary tree is 

a. Strictly binary 

b. Complete 

c. Almost complete 

 

23. Two binary trees are similar if they are both empty or if they are both nonempty, their left trees are similar, and 

their right trees are similar. Write an algorithm to determine if two binary trees are similar. Ignore the info field of 

the nodes, you have to compare only structures of the trees for the similarity.  

 

24. Two binary trees are mirror similar if they are both empty or if they are both nonempty and the left subtree of each 

is mirror similar to the right subtree of the other. Write an algorithm to determine if two binary trees are mirror 

similar. Ignore the info field of the nodes, you have to compare only structures of the trees for the mirror 

similarity.   

 

25. Two binary trees are similar if they are both empty or if they are both nonempty, their left trees are similar, and 

their right trees are similar. Write an algorithm to determine whether or not one binary tree is similar to some 

subtree of another.   

 

26. Two binary trees are mirror similar if they are both empty or if they are both nonempty and the left subtree of 

each is mirror similar to the right subtree of the other. Write an algorithm to determine whether or not one binary 

tree is mirror similar to some subtree of another.   

 

27. Write an algorithm that accepts a pointer to binary search tree and deletes the smallest element from the tree.   

 

28. Write a set of routines for implementing three stacks and two queues alternatively within a single array.   

 

29. Show how to implement a queue of integers in C by using an array queue[100], where queue[0] is used to indicate 

the front of the queue, queue[1] is used to indicate its rear and queue[2] through queue[99] are used to contain the 

queue elements. Show how to initialize such an array to represent the empty queue and write routines remove, 

insert and empty for such an implementation.   

 



30. Implement a queue in C in which each item consists of a variable number of integers.   

 

31. Write an efficient C/C++ Program to perform concatenation of two linked lists.   

 

32. Write an efficient C/C++ Program for reversing a list, so that the last element becomes the first, and so on.   

 

33. Write an efficient C program to delete a given node p from a linear linked list. 

 

34. Write an efficient C program to insert a node previous to a given node p in a linear linked list. 

 

35. Write an efficient algorithm to combine two ordered lists into a single ordered list.   

 

36. A deque is an ordered set of items from which items may be deleted at either end and into which items may be 

inserted at either end. Call the two ends of deque left and right. How can a deque be represented in C array? Write 

four C routines, 

remvright, insertright, 

to remove and insert elements at the right end of deque. Make sure that the routine work properly for the empty 

deque and that they detect overflow and underflow.   

 

37. Write an efficient C/C++ Program to form a list containing the union of the elements of two given lists.   

 

38. Write an efficient C/C++ Program to form a list containing the intersection of the elements of two given lists.   

 

39. Write a set of routines for implementing several stacks and one queue within a single array. 

 

40. Write a set of routines for implementing several queues and one stack within a single array. 

 

41. Write an efficient C/C++ Program which can move node(p) forward n positions in a list.   

 

42. Implement the routines empty, push, pop, and popandtest using the dynamic storage implementations of a linked 

stack.   

 

43. Implement the routines empty, insert, and remove using a dynamic storage implementation of a linked queue.   

 

44. Implement the routines empty, pqinsert, and pqmindelelet using a dynamic storage implementations of a linked 

priority queue.   

 

45. Write a C/C++ routine to interchange the mth and nth element of a list.   

 

46. Write a C/C++ function search(l,x) that accepts a pointer l to a list of integers and an integer x and return a pointer 

to a node containing x , if it exists, and the null pointer otherwise. Write another function srchinsert(l,x), that adds 

x to l if it is not found and always return a pointer to a node containing x.   

 

47. Write an efficient C/C++ Program to form a list containing the union of the elements of two given lists.   

 

48. Write an efficient C/C++ Program to form a list containing the intersection of the elements of two given lists.   

 

49. Write a set of routines for implementing several queues within a single array.   

 

50. Write a set of routines for implementing three stacks and two queues within a single array.   

 

51. Write an efficient C/C++ Program and a C/C++ routine to concatenate two circular lists.   

 

52. Write an efficient C/C++ Program for reversing a circular list, so that the last element becomes the first, and so on.  

 



53. Write a C/C++ routine to interchange the mth and nth element of a list.   

 

54. Write an efficient C program to delete a given node p from a linear linked list. 

 

55. Write an efficient C program to insert a node previous to a given node p in a linear linked list. 

 

56. Write an efficient C/C++ Program to combine two ordered circular lists into a single ordered circular list.  

 

57. Implement an ascending priority queue using an array. Implement its pqinsert, pqmindelet and empty primitives. 

For insertion, insert a new item anywhere in the array. For deletion, search the entire array to find the minimum 

item.   

 

58. Write a C/C++ function search(l,x) that accepts a pointer l to a list of integers and an integer x and return a pointer 

to a node containing x , if it exists, and the null pointer otherwise. Write another function srchinsert(l,x), that adds 

x to l if it is not found and always return a pointer to a node containing x.   

 

59. Implement an ascending priority queue using an array. Implement its pqinsert, pqmindelete and empty primitives. 

For insertion, find the proper position of the new item in the array and insert in there by shifting other array 

elements. For deletion, remove just the first available item of the array.   

 

60. Implement a descending priority queue using an array. Implement its pqinsert, pqmaxdelete and empty primitives. 

For insertion, insert a new item anywhere in the array. For deletion, search the entire array to find the maximum 

item.   

 

61. Write an efficient C/C++ Program to form a circular list containing the union of the elements of two given circular 

lists.    

 

62. Write an efficient C/C++ Program to form a circular list containing the intersection of the elements of two given 

circular lists.    

 

63. Rewrite the routine place to insert a new item in an ordered circular list.   

 

64. Write a program to solve the Joshepus problem by using a circular list.   

 

65. Write a C/C++ function multint(p,q) to multiply two long positive integers represented by singly linked circular 

lists.   

 

66. Write an efficient C/C++ routine to concatenate two doubly linked circular lists.   

 

67. Write an efficient C/C++ Program for reversing a doubly linked circular list, so that the last element becomes the 

first, and so on.   

 

68. Write an efficient C/C++ Program to combine two ordered doubly linked circular lists into a single ordered doubly 

linked circular list.   

 

69. Write an efficient C/C++ Program to form a doubly linked circular list containing the union of the elements of two 

given doubly linked circular lists.   

 

70. Write an efficient C/C++ Program to form a doubly linked circular list containing the intersection of the elements 

of two given doubly linked circular lists.   

 

71. Write a routine addsame to add two long integers of the same sign represented by doubly linked list.   

 

72. Write a C/C++ function multint(p,q) to multiply two long integers represented by doubly linked circular lists.   

 

73. Write a C functions to create a binary tree given: the preorder and inorder traversals of that tree.   



 

74. Write a C functions to create a binary tree given: the preorder and postorder traversals of that tree.   

 

75. Write an algorithm that accepts binary search tree representing an expression and returns the infix version of the 

expression that contains only those parentheses that are necessary.   

 

76. Write a C function that accepts a pointer to a node and returns TRUE if that node is root of a valid binary tree and 

FALSE otherwise.   

 

77. Write a C function that accepts a pointer to a binary tree and a pointer to a node of the tree and returns the level of 

the node in the tree.   

 

78. Write a C function that accepts a pointer to a binary tree and returns a pointer to a new binary tree that is the 

mirror image of the first.   

 

79. Write an algorithm to determine if a binary tree is 

a. Strictly binary 

b. Complete 

c. Almost complete 

 

80. Two binary trees are similar if they are both empty or if they are both nonempty, their left trees are similar, and 

their right trees are similar. Write an algorithm to determine if two binary trees are similar. Ignore the info field of 

the nodes, you have to compare only structures of the trees for the similarity.  

 

81. Two binary trees are mirror similar if they are both empty or if they are both nonempty and the left subtree of each 

is mirror similar to the right subtree of the other. Write an algorithm to determine if two binary trees are mirror 

similar. Ignore the info field of the nodes, you have to compare only structures of the trees for the mirror 

similarity.   

 

82. Two binary trees are similar if they are both empty or if they are both nonempty, their left trees are similar, and 

their right trees are similar. Write an algorithm to determine whether or not one binary tree is similar to some 

subtree of another.   

 

83. Two binary trees are mirror similar if they are both empty or if they are both nonempty and the left subtree of 

each is mirror similar to the right subtree of the other. Write an algorithm to determine whether or not one binary 

tree is mirror similar to some subtree of another.   

 

84. Write an algorithm that accepts a pointer to binary search tree and deletes the smallest element from the tree.   

 

85. Show how to implement an ascending priority queue as a binary search tree. Present algorithms for the operations 

pqinsert and pqmindelete on a binary search tree.   

 

86. Write an algorithm that accepts binary search tree representing an expression and returns the infix version of the 

expression that contains only those parentheses that are necessary.   

 

87. Write a C function that accepts a pointer to a node and returns TRUE if that node is root of a valid binary tree and 

FALSE otherwise.   

 

88. Write a C function that accepts a pointer to a binary tree and a pointer to a node of the tree and returns the level of 

the node in the tree.   

 

89. Write a C function that accepts a pointer to a binary tree and returns a pointer to a new binary tree that is the 

mirror image of the first.   

 

90. Write an efficient C/C++ routine to concatenate two doubly linked circular lists.   

 



 

91. Write a C program to perform the following experiment: Generate 100 random numbers. As each number is 

generated insert into an initially empty binary search tree. When all 100 numbers have been inserted, print the 

level of the leaf with the largest level and the level of the leaf with the smallest level. Repeat this process 50 times. 

Print out a table with a count of how many of the 50 runs resulted in a difference between the maximum and 

minimum leaf level of 0, 1, 2, 3 and so on.   

 

92. Write an efficient C/C++ Program for reversing a doubly linked circular list, so that the last element becomes the 

first, and so on.   

 

93. Write an efficient C/C++ Program to combine two ordered doubly linked circular lists into a single ordered doubly 

linked circular list.   

 

94. Write an efficient C/C++ Program to form a doubly linked circular list containing the union of the elements of two 

given doubly linked circular lists.   

 

95. Write an efficient C/C++ Program to form a doubly linked circular list containing the intersection of the elements 

of two given doubly linked circular lists.   

 

96. Write a C routine to Travers a binary tree in preorder and postorder using stacks.   

 

97. Implement inorder traversal, maketree, and straight for right in-threaded binary trees under the sequential 

representation.   

 

98. Implement inorder traversal, maketree, and setleft for right in-threaded binary trees under the sequential 

representation.   

 

99. Write a C functions to create a binary tree given: the preorder and inorder traversals of that tree.   

 

100. Write a C functions to create a binary tree given: the preorder and postorder traversals of that tree.   

 

101. Construct a Tree in which any node can have 0 or any number of sons. Print Preorder Traversal of the Tree.   

 

102. Construct a Tree in which any node can have 0 or any number of sons. Print Inorder Traversal of the Tree.   

 

103. Construct a Tree in which any node can have 0 or any number of sons. Print Postorder Traversal of the Tree.   

 

104. Construct a Tree in which any node can have 0 or any number of sons. After this perform the Setsons 

Operation. 

Inputs are: the target node and list of sons. 

In the target node you have to specify the node location/number/pointer in the tree under whom you want to 

set the sons.  

 

105. Construct a Tree in which any node can have 0 or any number of sons. After this perform the addson 

Operation (adding new child) on any given node. 


