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Note: All questions are compulsory.

~ SECTION A (5x1 =5 marks) . @ oy %
a) How many different binary trees are possible with 7 nodes? %»é

b) Draw the complete binary tree that is formed when the follﬂ% f%s are inserted in the
order given: 4, 13, 5, 3,7,30.
¢) Arrange nodes that contain the letters: A, C, E L, F Van j% mnary search tree that has

maximum height. i
d) What is bounded queue? # _
¢) Ifdatais acircular array of CAPACITY elexa@g% R is a rear index into that array, what

T,
U,

i
A 7

will be the formula to obtain index after B

Q3. Consider a tree storing 10

Q4. An algorithm runssing
Q5. How mag, di . ".'
each the%ﬂ owing cases? Please illustrate your answers. (Remember that the leaves do not
s}erﬁ S in bmary search trees or in AVL trees.)
% a/”% %% 1%T is a proper binary tree.
", 13@)% % “f T is a binary search tree.
c"r), e if T is an AVL tree.
Q6. S’L{ppose we wish to create a binary heap containing the keys DATASTRUCT U RE.

(All comparisons use alphabetical order.)

a) Show the resulting min-heap if we build it using successive insert() operations (starting
[rom D).

Q7. Radix sort the following list iof integers in base 10 (smallest at top, largest at bottom). Show
the resulting order after each run of counting sort,



5 Soi | Second so | Third 30t

Q8. Given an array containing the digits 7 1 8 0 8 2 9 4, show how the order © e digits
changes during each step of [a] insertion sort, [b] quicksort (always cholising
element of any subarray to be the pivot). 4
Show the array after each swap, except in insertion sort. For insettiod”
after each insertion. ;

Section C (3x3=9 marks)
Q9.  Order the following expressions by their asymptotic growtk;

2 2

2" n®, 3% nlgn, n
Justify your answer. That is, if your final order
= O(c), and ¢ = O(d). You can use either the

Sdzyou need 1o show thata=O(b), b
éf O( ) or limits.

Q10. Perform a depth-first search on the folld Paph (Fig-1) starting at'A. Label every edge in
the graph with T if it’s a tree edge, %i‘ 1 ‘ .kedge Fifit’s a forward edge, and Cifit’'sa’
cross edge. However to discard varis utions you can assume that whenever faced with

& Frof %ﬁsgt of nodes, pick the node whose label occurs carliest

e Fig -1

Q11. %onsuier the AVL tree as shown in Fig-2:
a) Insert the key 25 into the tree and re-balance if needed. Draw the final tree and all
intermediate trees that you need. You must use the algorithuns studied in class for inserting and
re-balancing
b) Remove the key 40 from the original tree and re-balance if needed. Draw the final tree and
all intermediate frees that you need. You must use the algorithms studied in class for removing
and re-balancing.



