-weXtion - Qe\a Chion

-oupole
- Count - q"'c‘ Q\ﬁ

_wmerde “YeaP
Question (1) Circle True or False [10 points] one for each.

. Merge sort|is not stable| sort.
. Minimum time for Comparison sorting algorithm nlogn.
2 . D\eIn ’
. Quick sort is not better than Merge sort in worst case.
AN o
. Heap sort is better than Quick sort in worst case.

5. Count sort is not in place algorithm. .E W '5 @ -------- F
Gonerd < e
et Sotbsat) ﬁuo\wm"ﬁ
. Insertion sort required extra memory equal to array size.
. Selection sort is not in place algorithm
. Stackis LILO — ﬁ"
. Queue is FILO__}Q?{_°

10. In Max Heap root is minimum number.
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Question (2)- Convert the following infix expression 4+5*6/3-2*7 to postfix expression
using stack after that evaluate the postfix expression. Show the stack values after
each step[10 points] 5 for each one.

Action ExPlaviadion

append to postfix

stack empty. push '+'

append to postfix

top '+' has lower presendance.
push "*'

append to postfix

top "*' has equal precendance.
pop "*' to postfix, push '/'.
append to postfix

top '/' has higher presendance.
pop '/' to postfix .

top '+' has equal presendance. 456%3/ +

pop '+ to postfix .

push '*' .

append to postfix 456 *3/+2
top '-' has lower precendance .

push "*' 456 *3/+2

append to postfix 456%*3/]+27
pop all from stack to postfix. [] 456 *3/+27%*-

%mm\ %gﬂ"}( Eﬁ‘{)feggw\; 456*3 ) +27%-
@\/a\ua{:m QS‘[T"\X

T ket A4 on StaCk

4 push 4. [4]
5 push 5. [4,5]
6 push 6. [4,5,6]
pop 6 and 5 -> 5*6 = 30, push 30 . [4,30]
push 3. [4,30,3]
pop 3 and 30 -> 30/3 = 10, push 10 . [4,10]
pop 10 and 4 -> 4+10 = 14, push 14 . [14]
push 2 [14,2]
push 7 [14,2,7]
pop 7 and 2 -> 2*7 = 14, push 14 . [14,14]
pop 14 and 14 -> 14-14 = 0, push 0 . [0]

X;V&c\\ NeS =0




Question (3) insert the following number in a BST tree (58,47,46,35,24,13,7,2)

, show each step and show the exact time complexity for inserting all nodes. after
that add the values in AVL tree and show its average time complexity to insert all
nodes [10 points]. 5 for each.
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Question (4) Prove that BUILD-MAX-HEAP function order of O(N) by mathematical
steps and drawing [10 points]

logn

S n*h/2"*h = n/2*(2) =2
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Question (5) write a pseudocode for HEAP-EXTRACT-MAX, HEAP-INCREASE-KEY,
MAX-HEAP-INSERT [10 points] 3-4-3 points




Question (6) [10 points]

+ what is the avareg time complexity of the follwing algorithms? [5 points] 0.5
for each one. Assume A=1, B=Ign, C=n, D=nlgn E=n? put the correct letter
beside each one of the following algorithms.

. Heap-maximum . o).
. Push and pop in periority queue as heap

. Push in periority queue as linked list

. Sequentail search

. Count sort

. radix sort
. Merge sort Q.C\[X.\o?)ﬂ)

. HEAP SORT ~0.Lndadn).
. shell sort QLY{)

10.Selectionsort .. C)C,‘(I(L>

e [5 poins] one for each If the following array is a heap

index | 1 2 3 4 10
value | 20 (19|18 | 15 2

. What is the root of heap  ----- Aa)

. Left and right childs of 14 Ne$&: 2. ,Y\J-a\dc

. Parent of 4 N
. List the leaves nodes from left to right \-‘-S-Ar?-,-%-%-,-ﬂ-

. List non termenal nodes from root  263-43,43-,\5, \Y




