UNIT-4 GATE QUESTIONS
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Let T be a full binary tree with 8 leaves. (A full binary tree has every level full). Suppose two leaves a and b of T are
chosen uniformly and independently at random. The expected value of the distance between aand bin T (i.e., the
number of edges in the unique path between a and b) is (rounded off to 2 decimal places) .

Answer

Correct answer is 4.25
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Consider the following New — order strategy for traversing a binary tree:

e Visit the root;

e Visit the right subtree using New — order;
e Visit the left subtree using New — order;

The New-order traversal of the expression tree corresponding to the reverse polish expression34*5-2467*1+

-is given

0+

by:

67*2%5-34*

*67%2-5*34

*76%2-5%43

©® 176*+2543%-*-New-order,
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The number of ways in which the numbers 1,2, 3,4, 5,6, 7 can be inserted in an empty binary search tree, such
that the resulting tree has height 6, is

Note : The height of atree with a sin gle node is 0

Answer

Correct answer is 64
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Consider the C function given below. Assume that the array listA contains n (> 0) elements, sored in ascending
order.

int ProcessArray(int *listA, int x, int n)
{

int i, j, k;

i=oe0;

j=n-1;

do

k = (i+3)/2;
if (x <= listA[k])
j=k-1;
if (listA[k] <= x)
i = k+l;
}
while (i <= j);
if (1listA[k] == x)
return(k);
else
return -1;

}

Which one of the following statements about the function ProcessArray is CORRECT?
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't will run into an infinite loop when x is not in listA

Correct Answer
't is an implementation of binary search.

't will always find the maximum element in listA.

't will return -1 even when X is present in listA.
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Consider the pseudocode given below. The function Dosomething () takes as argument a pointer to the root of an
arbitrary tree represented by the leftMostChild-rightSibling representation. Each node of the tree is of type
treeNode.

typedef struct treeNode* treeptr;
Struct treeNode

{
Treeptr leftMostchild, rightSibiling;
I
Int Dosomething (treeptr tree)
{
int value =0;
if (tree ! = NULL) {
If (tree -> leftMostchild = = NULL)
value=1;
else
value = Dosomething (tree->leftMostchild);
value = value + Dosometing (tree->rightsibiling);
}
return (value);
}

When the pointer to the root of a tree is passed as the argument to DoSomething, the value returned by the
function corresponds to the
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@ number of internal nodes in the tree.

© height of the tree

@ number of nodes without a right sibling in the tree.

Correct Answer
@ number of leaf nodes in the tree.
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Suppose we have a balanced binary search tree T holding n numbers. We are given two numbers L and H and wish
to sum up all the numbers in T that lie between L and H. Suppose there are m such numbers in T. If the tightest
upper bound on the time to compute the sum is O( n? log® n + m¢ log? n ), the value of a + 10b + 100c + 1000d is

Answer

Correct answer is 110
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Consider the expression tree shown. Each leaf represents a numerical value, which can either be 0 or 1. Over all
possible choices of the values at the leaves, the maximum possible value of the expression represented by the tree
is

Answer

Correct answer is 6
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The height of a tree is defined as the number of edges on the longest path in the tree. The function shown in the
pseudocode below is invoked as height (root) to compute the height of a binary tree rooted at the tree pointer root.

int height (treeptr n)

{ if (n== NULL) return -1;

if (n-> left == NULL)

if (n-> right ==NULL) return @;

else return Bl ;

else {hl = height (n -> left);
if (n -> right == NULL) return (1 + hl);
else {h2 = height (n -> right);

return B2 ; Box 2

}

W
o
=

}

The appropriate expression for the two boxes B1 and B2 are
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: (1 + height(n->right)), B2 : (1 + max(h1,h2))

: (height(n->right)), B2 : (1 + max(h1,h2))

: height(n->right), B2 : max(h1,h2)

: height(n->right), B2 : max(h1,h2)
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We are given a set of n distinct elements and an unlabeled binary tree with n nodes. In how many ways can we
populate the tree with the given set so that it becomes a binary search tree?

0o
(c ]

On

Correct Answer
@ (1/n+1)*2"C,
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The following three are known to be the preorder, inorder and postorder sequences of a binary tree. But it is not
known which is which. MBCAFHPYK KAMCBYPFH MABCKYFPH Pick the true statement from the following.

@ | and |l are preorder and inorder sequences, respectively
© ! and lll are preorder and postorder sequences, respectively

@ |l is the inorder sequence, but nothing more can be said about the other two sequences

Correct Answer
@ Il and Il are the preorder and inorder sequences, respectively
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A Binary Search Tree (BST) stores values in the range 37 to 573. Consider the following sequence of keys.
1. 81,537,102, 439, 285, 376, 305

1. 52,97, 121, 195, 242, 381, 472

11. 142, 248, 520, 386, 345, 270, 307

1V. 550, 149, 507, 395, 463, 402, 270

Suppose the BST has been unsuccessfully searched for key 273. Which all of the above sequences list nodes in
the order in which we could have encountered them in the search?

@ lland Il only
©® landlll only

@ llland IV only

Correct Answer
© lllonly
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A Binary Search Tree (BST) stores values in the range 37 to 573. Consider the following sequence of keys.

1. 81,537,102, 439, 285, 376, 305

1. 52,97, 121, 195, 242, 381, 472

11. 142, 248, 520, 386, 345, 270, 307

1V. 550, 149, 507, 395, 463, 402, 270

Which of the following statements is TRUE?

@ |, 1l and IV are inorder sequences of three different BSTs

© | is a preorder sequence of some BST with 439 as the root

@ llis an inorder sequence of some BST where 121 is the root and 52 is a leaf

@ |V is a postorder sequence of some BST with 149 as the root
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How many distinct BSTs can be constructed with 3 distinct keys?

04

Correct Answer
(6
®6
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You are given the postorder traversal, P, of a binary search tree on the n elements 1, 2,.. .., n. You have to
determine the unique binary search tree that has P as its postorder traversal. What is the time complexity of the
most efficient algorithm for doing this?

O O(Logn)
0w
©® O(nLogn)

@ none of the above, as the tree cannot be uniquely determined.
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The inorder and preorder traversal of a binary treearedbe afcgandab d e c f g, respectively. The postorder
traversal of the binary tree is:

Correct Answer
@ debfgca

® edbgfca

@ edbfgca

©® defgbca
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Consider the following C program segment where CellNode represents a node in a binary tree:

struct CellNode

{
struct CellNOde *leftChild;
int element;
struct CellNode *rightChild;
I
int GetValue(struct CellNode *ptr)
{
int value = 0;
if (ptr != NULL)
{
if ((ptr->leftChild == NULL) &&
(ptr->rightChild == NULL))
value = 1;
else
value = value + GetValue(ptr->leftChild)
+ GetValue(ptr->rightChild);
}
return(value);
}

The value returned by GetValue() when a pointer to the root of a binary tree is passed as its argument is:
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he number of nodes in the tree

he number of internal nodes in the tree

he number of leaf nodes in the tree

he height of the tree
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When searching for the key value 60 in a binary search tree, nodes containing the key values 10, 20, 40, 50, 70 80,
90 are traversed, not necessarily in the order given. How many different orders are possible in which these key
values can occur on the search path from the root to the node containing the value 60?

Correct Answer
Q535

O 64

© 128

© 5040
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A complete n-ary tree is a tree in which each node has n children or no children. Let | be the number of internal
nodes and L be the number of leaves in a complete n-ary tree. If L = 41, and | = 10, what is the value of n?

0:3

Correct Answer
Q5

Y
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Suppose that we have numbers between 1 and 100 in a binary search tree and want to search for the number 55.
Which of the following sequences CANNOT be the sequence of nodes examined?

O {10,75,64,43, 60, 57, 55}

© (90,12, 68, 34,62, 45, 55}

Correct Answer
© {9, 85,47, 68, 43, 57, 55}

© (79,14,72,56, 16, 53, 55}
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An array X of n distinct integers is interpreted as a complete binary tree. The index of the first element of the array
is 0. The index of the parent of element X]i],i#0 is?

O 2]
O 1(1/2]

©i2]

Correct Answer
Qrir2-1]
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An array X of n distinct integers is interpreted as a complete binary tree. The index of the first element of the array
is 0. If only the root node does not satisfy the heap property, the algorithm to convert the complete binary tree into
a heap has the best asymptotic time complexity of

O o(n)
@ 0(log n)
©® O(nlog n)

@ O(nlog logn)
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An array X of n distinct integers is interpreted as a complete binary tree. The index of the first element of the array
is 0. If the root node is at level 0, the level of element X[i], i # 0, is

© llogy ]
O [logz (i+1)]

Correct Answer
© llogz (i+1)]

© flogz ]
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Postorder traversal of a given binary search tree T produces the following sequence of keys 10, 9, 23, 22, 27, 25, 15,
50, 95, 60, 40, 29 Which one of the following sequences of keys can be the result of an inorder traversal of the tree
T

Correct Answer
@ 9,10, 15,22, 23, 25,27, 29, 40, 50, 60, 95

© 9,10,15,22, 40, 50, 60, 95, 23, 25, 27, 29

©® 29,15,9,10, 25,22, 23,27, 40, 60, 50, 95

© 95,50, 60, 40,27, 23,22, 25,10,9, 15,29
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In a complete k-ary tree, every internal node has exactly k children. The number of leaves in such a tree with n

internal nodes is

O nk
O (n-1k+1
O nk-1)+1

© nk-1)
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In a binary tree, for every node the difference between the number of nodes in the left and right subtrees is at most
2. If the height of the tree is h > 0, then the minimum number of nodes in the tree is:

() oh-1
Correct Answer

Q2" "+1

©2"-1

02
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How many distinct binary search trees can be created out of 4 distinct keys?

05

Correct Answer
0O 14
© 24

0«2
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A binary search tree contains the numbers 1,2, 3, 4, 5, 6, 7, 8. When the tree is traversed in pre-order and the values
in each node printed out, the sequence of values obtained is 5,3, 1,2, 4, 6, 8, 7. If the tree is traversed in post-order,
the sequence obtained would be

087654321
© 1,2,3,4,87,6,5

© 21,436,785

Correct Answer
021,437,865
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Consider the following C program segment
struct CellNode{
struct CellNode *leftChild;

int element;
struct CellNode *rightChild;

3
int Dosomething (struct CellNode *ptr) {
int value = 0;
if (ptr ! = NULL)
{ if (ptr - > leftChild ! = NULL)
value = 1 + DoSomething (ptr - > leftChild);
if (ptr - > rightChild ! = NULL)

value = max(value,1 + DoSomething (ptr - > rightChild));
}

return (value);

}

The value returned by the function DoSomething when a pointer to the root of a non-empty tree is passed as

argument is
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The number of leaf nodes in the tree

The number of nodes in the tree

The number of internal nodes in the tree

Correct Answer
The height of the tree
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Consider the label sequences obtained by the following pairs of traversals on a labeled binary tree. Which of these
pairs identify a tree uniquely?

i) preorder and postorder

i) inorder and postorder

iii) preorder and inorder

iv) level order and postorder

O (i) only
O (ii), (i)
® (iii) only

© (iv) only




image39.png
A program takes as input a balanced binary search tree with n leaf nodes and computes the value of a function
g(x) for each node x. If the cost of computing g(x) is min{ no. of leaf-nodes in left-subtree of x, no. of leaf-nodes
in right-subtree of x } then the worst-case time complexity of the program is

0 o)
0 6(nlogn)
0 o(w)

© O(n’logn)
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The number of leaf nodes in a rooted tree of n nodes, with each node having 0 or 3 children is:

02
O ()3

© (1)/2

Correct Answer
© (2n+1)/3
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Let LASTPOST, LASTIN and LASTPRE denote the last vertex visited in a postorder, inorder and preorder traversal.
Respectively, of a complete binary tree. Which of the following is always tree?

@ LASTIN = LASTPOST

© LASTIN = LASTPRE

@© LASTPRE = LASTPOST

Correct Answer
@ None of the above
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A complete n-ary tree is one in which every node has O or n sons. If x is the number of internal nodes of a
complete n-ary tree, the number of leaves in it is given by

Correct Answer
O xn-1)+1

O xn-1

© xn+1

© x(n+1)
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A binary search tree contains the value 1,2, 3,4, 5, 6, 7, 8. The tree is traversed in pre-order and the values are
printed out. Which of the following sequences is a valid output?

053124786
©® 53126487

©® 53241678

Correct Answer
©53124768
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A binary search tree is generated by inserting in order the following integers: 50, 15, 62, 5, 20, 58, 91, 3, 8, 37, 60, 24
The number of nodes in the left subtree and right subtree of the root respectively is

047
00.9
063

0 @63
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A binary search tree is used to locate the number 43. Which of the following probe sequences are not possible?

O 615214174043

Correct Answer
© 2350406043

© 106531483743

Correc( Answer
© 177727661843
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If the binary tree in figure is traversed in inorder, then the order in which the nodes will be visited is

Answer

Correct answer is 4,16,7,3,2,5,8
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A binary search tree T contains n distinct elements. What is the time complexity of picking an element in T that is
smaller than the maximum element in T?

Correct Answer
0 o)

©® 0O(nlogn)

©® 0O(log n)

O o
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Consider the following statements.
S1 : The sequence of procedure calls corresponds to a preorder traversal of the activation tree.
S, : The sequence of procedure returns corresponds to a postorder traversal of the activation tree.

Which one of the following options is correct?

Correct Answer
@ S;istrueand S, is true

@ Syisfalseand S, is true

@ SisfalseandS; is false

© S istrueand S, is false




image3.png
In a balanced binary search tree with n elements, what is the worst case time complexity of reporting all elements
in range [a, b]? Assume that the number of reported elements is k.

© ©(logn)

Correct Answer
O O (logn +k)
©® O (klogn)

©® O (nlogk)
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Consider the array representation of a binary min-heap containing 1023 elements. The minimum number of
comparisons required to find the maximum in the heap is

Answer

Correct answer is 511




