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1. a)Define and explain the various asymptotic notations with related graphs and examples.
Definition 1, each 3

 Running time of an algorithm as a function of input size n for large n.
 Expressed using only the highest-order term in the expression for the exact running time.

o Instead of exact running time, say Q(n2).
 Describes behavior of function in the limit.
 Written using Asymptotic Notation.

 Q, O, W, o, w
 Defined for functions over the natural numbers.

 Ex: f(n)  =  Q(n2).
 Describes how f(n) grows in comparison to n2.

 Define a set of functions; in practice used to compare two function sizes.
 The notations describe different rate-of-growth relations between the defining function and the

defined set of functions.

-notation

(g(n)) = {f(n) :  positive constants c1, c2, and n0, such that n  n0, 0  c1g(n)  f(n) 
c2g(n)}

 -notation
(g(n)) = {f(n) :  positive constants c and n0, such that n  n0, we have 0  cg(n)  f(n)}



O-notation
O(g(n)) = {f(n) :  positive constants c and n0, such that n  n0, we have 0  f(n)  cg(n) }

 -notation
(g(n)) = {f(n) :  positive constants c and n0, such that n  n0, we have 0  cg(n)  f(n)}

Q3.AIllustrate the aggregate analysis of amortized analysis on the operation INCREMENT in a binary
counter. (definition 2, explanation-6, derivation 2)











2. c) Write the johnson’s algorithm to solve all-pairs shortest path problem for sparse graphs.












