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Ql.

* Show the AVL tree formed by inserting numbers 1, 3, 5,7, 6, 4 in
order. For each insertion, show the AVL trees before and after each
rotation.



Ql.
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Ql.
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Q2.

* Construct an example for which interpolation search will use
(0(n) comparisons for searching in a table of size n. The size n of your
example should be larger than 5.



Q2.

A=11,2,3,4,5,6100000] = Find 5

Cuz in Int_Find (z, Left, Right):

G-1(E-1)
Guessl—|1+ 100000 —1 | =

(5—2)(6—2)
GuessZ—[2+ 100000 — 2 =3
AP RKK - Guess BRIEFE—F -

z—X[L])(R—L)}
X[R]-XIL]

Ne.X'tGueSS = [L + (

and so on ...

IEZ2DZ2In-1R - Thus, Q(n).



Q3.

* Given an array of integers A[1..n],such that, foralli,1 < i < n,
we have |A[i] — A[i + 1]|] < 1. LetA[1] = xand A[n] = y,
such that x < y. Design an efficient search algorithm to find j such

that A[j] = zforagivenvaluez, x < z < y.Whatis the maximal
number of comparisons to z that your algorithm takes.



Q3.

Algorithm Find_j(A, n, x, v, z)
begin
Left:=1
Right :=n
while (Left != Right) :
Middle := [(Left + Right) /2]
if z < A[Middle] then Right := Middle — 1
else if z > A[Middle] then Left := Middle +1
else return Middle
if A[Left] = z then return Left
else return O
end



Q4.

* The inputis a set S containing n real numbers, and a real number x.
The problem is to determine whether there are two elements of S
whose sum is exactly x. Suppose now that the set S is given in a
sorted order. Design an algorithm to solve this problem in time O(n).




Q4.

Algorithm Find_Sum_Exist(S, n, x):
begin
startPoint :=1
endPoint := n
while startPoint < endPoint :
if S[startPoint] + S[endPoint] = x then return True
else if S[startPoint] + S[endPoint] < x then

startPoint := startPoint + 1
else then endPoint := endPoint - 1
return False
end



Q>.

* Given two sets S; and S, , and a real number x, find whether there
exists an element from S; and an element from S, whose sum is
exactly x. The algorithm should run in time O(n logn), where n is the
total number elements in both sets.



Q>.

Algorithm Find_Sum_In_Two_Arrays(S1, S2, n1, n2, x)
begin
S1 _AVLTree := BuildAVLTree(S1) O(nlogn)
fori:=1ton2: Ny
difference := x — S2[i]
canFind := Find(S1_AVLTree, difference) O(logn)
if canFind:
return True
return False
end

Thus, O(nlogn)



