1.1.  Algorithms

Problem: a problem is a question to which we seek an answer.

Ex 1.1, Ex 1.2

Instance: Each specific assignment of values to the parameters is called an instance of the problem.

Ex 1.3, Ex 1.4

Algorithm: The step-by-step procedure that is used to solve the problem is called algorithm.

Some examples of algorithms

Algorithm 1.1

Algorithm 1.2

Algorithm 1.3

Algorithm 1.4

1.2 The importance of developing

Efficient algorithms

I. Searching

A. Sequential search: Algorithm 1.1

B. Binary search: Algorithm 1.5

C. Comparison Result: Table 1.1

II. Generating fibonacci sequence

A. Recursive method: Algorithm 1.6

Theorem 1.1

B. Iterative method: Algorithm 1.7

C. Comparison Result: Table 1.2

1.3  Time complexity analysis

It is not used to count the number of CPU cycles or the number of instructions.

The measure must be independent of the 

· hardware,

· operation systems,

· the programming language

· compiler

· the programmer

We analyze the algorithm’s efficiency by determine the number of times some basic operation is done as a function of the size of the input.

Input size of the problem

· For many algorithms it is easy to find a reasonable measure of the input size.

Algorithm 1.1(sequential search)  n

Algorithm 1.4(matrix addition)   n

· In some algorithms, the input sizes are measured by two numbers.

The number of arcs and nodes in a graph

· Sometimes, we must be cautious about calling a parameter the input size.

For algorithm 1.6, a reasonable measure of the input size is the number of bits to encode n.

Basic operation

Some group of instructions such that the total work done by the algorithm is roughly proportional to the number of times this group of instructions is done.

Every case time complexity analysis

The basic operation is always done the same number of times for every instance of size n.

Algorithm 1.2

Algorithm 1.3

Algorithm 1.4

Worst case analysis for algorithm 1.1

Average case analysis for algorithm 1.1

Best case analysis for algorithm 1.1

1.4  Order

· Order is a measure of the growth rate of the time complexity function

· Big O order (Upper bound)

g(n)(O(f(n)) iff (c and (N

such that g(n)(c(f(n) for n(N

Ex 1.7—Ex 1.11

· ( order (Lower bound)

g(n)(((f(n)) iff (c and (N

such that g(n)(c(f(n) for n(N

Ex 1.12—Ex 1.15

· Exact order (
((f(n))= O(f(n))(((f(n))

g(n)( ((f(n)) iff (c,d and (N

so that c(f(n)(g(n)(d(f(n) for n(N

Ex 1.16, Fig 1.4, Fig 1.6

· Small o order (strong upper bound)

g(n)(o(f(n)) iff (c (N

such that g(n)(c(f(n) for n(N

Ex 1.18-Ex1.19

· Theorem 1.2 can be explained by 
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· Complexity category: ( separates complexity functions into disjoint sets

· Why we use order?

· Properties of Order

Ex 1.21—Ex 1.23

Using limits to determine order

· Theorem 1.3

Ex 1.24—Ex1.26

· Theorem 1.4

Ex 1.27—Ex1.28
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