Introduction to Computer Science for Statisticians Semester A 1998-9

Time: 3 hours

Teacher: Irit Dinur
Answer question no.1 and two questions from 2-4.

The answer to each question should begin on a new page.

Only the first questions will be checked, so clearly mark/erase any unwanted answers.
Question 1 (40 pts)

(1) (10 pts) What is written on the screen as result of the following,

char 
ch = ‘i’, 

*s = ”hello...”;

int  
i;

ch--;

i = ch - s[0];

cout << (s+6) << (s+7) << (s+8);

cout << ch << ‘,’ << i << ‘\n’ << (s+9);

(2) (20 pts) Implement the following ‘ascii – to – integer’ function: int atoi(char *s)that converts a string of digits into an integer. If the string contains non-digits, the function returns 0.

The following program should print 100 on the screen:

main()

{

int a = (atoi(“99”) + atoi(“1”));

cout << a;

} 
(c)    (20 pts) Implement the function in (b) using recursion.

Solve 2 out of the following 3 questions (30 pts each).

Question 2 (30 pts)
We define the structure 

struct point

{

float x;

float y;

};

Implement a program that asks the user for two points and outputs their squared distance. 

The squared distance between two points p1=(x1,y1) and p2=(x2,y2) is: sq_dist(p1 , p2)  :=  (x1-x2)2 + (y1-y2)2
Don’t forget to use functions in your program!

A demo run should look like this:

Please enter the x-coordinate: 5

Please enter the y-coordinate: -2

Please enter the x-coordinate: 1

Please enter the y-coordinate: 0

The distance between (5,-2) and (1,0) is: 20
Question 3 (30 pts)

Write a program that receives 10 numbers from the user, puts them in an array, and computes their average, minimum, and variance.

(the variance is defined as  ((xi-e)2/10 where e denotes the average e=(xi/10).

A demo run should look like this:

Please enter 10 numbers: 1 2 3 4 5 5 6 7 8 9 

The average is: 5

The minimum is: 1

The variance is: 6

What do you have to do in order for your program to first ask the user how many number it wants to enter (rather than fixing 10), and then compute the above.

Question 4 (dissection)
Dissect the following program (i.e. explain how it runs, step by step):

#include "iostream.h"

int func(int *a, int l)

{


if (l==1)



return(*a);


int r = func(a+1,l-1);


if (r < *a)



return (r);


else



return (*a);

}

void main()

{


int b[5] = {11,2,3,6,8};


cout << func(b,5);

}

