Introduction to Scientific and Engineering Computation

Exercise 1
1. In this exercise, you will be writing a game called Guess It. In this game, the computer asks the user to pick a number between 1 and 100, and then tries to guess the number making as few guesses as possible. Computer prints out each guess and asks the user if the guess is correct. The user replies with an integer number having values –1, 0, or 1. –1 means the value picked by the user is less than the guessed value, 0 means the guess is correct, and 1 means otherwise. 

i. Write a program named GuessIt to implement this game.

ii. Improve your program such that if the user enters an invalid number the program should detect this and print out an appropriate warning message on the screen. 

iii. Further improve your program so that when the guess is correct the program should print out the number of guesses it took to find the picked number and exit. 

iv. Finally, make sure that your program checks if the user is cheating. If no possible numbers are left and the user still insists that the guessed number is incorrect then the program should print out “You are cheating!” and exit.

Hint: The outer bounds of possible numbers can be hold in two variables min_val and max_val. In order to find the picked number quickly the guess can be taken as the arithmetic mean of the values of these variables. Then, depending on the response of the user one of these can be changed by the guessed value.

2. Write a function called SumOdds(n1,n2). The function should find the sum of all odd numbers between two given integers n1 and n2 (inclusive). Note that

SumOdds(1,5) 
(   9

SumOdds(6,9) 
( 16

SumOdds(12,6) 
( 27

SumOdds(-5,3) 
(  -5

SumOdds(-5,-7)
(-12

In this exercise you may need to use the intrinsic functions min(x,y) and max(x,y), which are defined in stdlib library to find the minimum and maximum of  the given numbers, respectively.

3. Write a program to calculate 
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. Your program should print out the result on the screen. Be careful about any unwanted integer divisions. 

4. The Euclid’s algorithm for finding the greatest common divisor of two positive integers a and b is given as follows:

i. Let q and r be the quotient and remainder when a is divided by b. It can be shown that the greatest common divisor of a and b is the greatest common divisor of b and r.

ii. If r is zero, then the greatest common divisor is b. If r is not zero, replace a and b by b and r, respectively, and repeat step 1.

Write a function called GCD(a,b) to find the greatest common divisor of a and b. 

5. Realise the following function:
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(Note that here x is real and n is integer.)
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