Time and Space Requirements

· There are a lot of problems which cannot be solved using a computer

· We restrict ourselves to problems that can be solved

· We can write a program that will produce desired results for all possible inputs, provided

· it has as much memory as it needs

· it can run as long as is necessary

· The memory and time that program can use is limited

· Analyze algorithms

· Memory requirement

· Time requirement

· Memory requirement (Space complexity)

· Three parts

· Instructions

· Data

· Stack for storing incomplete functions

· Data and stack size is probably more critical

· Typically, array variables add significantly to the memory requirements

· double d[N][N]; 

· if N = 100 it will need 40000 bytes

· N=1000 it will need 4 million bytes

· The stack can build up very quickly if you have nested calls. Especially serious for recursive functions

· Read the explanation in the book: pages 48:56

· Time complexity

Algorithm 1:

step = 0;

for (int j = 0; j < 10; j++)


step++;

Algorithm 2:

step = 0;

for (int j = 0; j < 10; j++)

   for(int k = 0; k < 10; k++)




step++;

Algorithm 3:

step = 0;

for (int j = 0; j < 10; j++)

   for(int k = 0; k < j; k++)




step++;

j
Inner loop execution

0
0

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

· Total of right column comes to 45

· Typically, a single loop

step = 0;

for (int j = 0; j < n; j++)


step++;

· gets executed n times

· A nested loop

step = 0;

for (int j = 0; j < n; j++)

   for (int k = 0; k < n; k++)


step++;

· gets executed n^2 times

· It gets more complicated for other loops

· If you are looking at a longer program or functions, we need to calculate

· how many times a step is executed, 

· how long does it take to run that step and add it all up

· You have a hundred line program

· You want to calculate how long does it take to run the program

· We need to get the assembly language translation of the program

· Let us say that is 1000 lines long

· you may not easily know how long it takes to execute an instruction, because of pipelining, etc.

· If you know the time it takes to execute each instruction, you calculate the total time for the program as sum:

· 
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