Physics 2200 Midterm | sample

Oct 8, 2012

Answer the questionsin the spaces provided on the question sheets. | f you run out of room for an answer,

continue on the back of the page.

Name:

Date:
Question:| [I 2 B 4 G [@ 0 10 | Total
Points: 15 10 10 5 5 5 10 10 10 15 95

Score:

1. Describe exactly but briefly what is the output of the pamgr
#i ncl ude <stdi o. h>

doubl e fun(double x, double y[]) {
y[4] *= 2;
printf("fun: % %\n", x, y[4]);
return(y[0] + y[1] + y[2]);

}

int main(void) {
doubl e x, y[5];
int i;
X = 2.,
for(i =0; i <5; i++) {
y[i] = xxi;
}
printf("main 1. 9% %\n", x, y[4]);
x = fun(x, y);
printf("main 2: % %\n", x, y[4]);
return(0);

}

(@) (5 points) The first printf statement in the main program:

(b) (5 points) The printf statement in the function fun:

(c) (5 points) The second printf statement in the main pnogra
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2. What is going to be printed by the fragment of the code below
() (5 points)

(b) (5 points) Modify the value of variable 'i" such that thast two digits printed are '15’. (Use a red
pen to indicate the changes in the code.)

int i = 41;
printf ("% %0 w\n", i, i, i);

3. (a) (5 points) Evaluate 0110006100111001

(b) (5 points) What are the decimal, the octal, and the heotadd values of the result?

M ultiple choice questions.

For each of the following questions or statements, ciraentlimber (0, 1, 2, or 3) of the one response that best
answers the question or completes the statement.

4. (5 points) How many distinct values can be representeddagaence of 3 bits?
0

0 o b~ W

1
2
3

5. (5 points) Which of the following isot a keyword in C?
0 for

1 if

2 loop

3 double

6. (5 points) Which of the following code fragments belowguoe identical output.

1. int x = 0;
printf("%", x);
2. int x = 0;
printf("%", 0);
3. int x = 0;
printf("%", x++);
4, int x = 0;

printf("%", ++x);
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only 1 and 2
only 3and 4
only 1, 2,and 3

N — O

3 all code fragments produce identical output

7. (10 points) Consider the code below.

int i, j;
for (i = 0; I < 5; i++)
for (j = i; j < 5; j++)
printf (”=");
How many asterisks does this code print in total?
0 5
1 10
2 15
3 25
One-time pad

8. (a) (5 points) Convert the numbers of your answers for Ques[4-£Y to two-bit binary strings and
concatenate four strings together.

The resulting binary string represents your one-byte airmessage.

(b) (5 points) Encrypt the message using one-time pad giye¢heinstructor.

Stability of algorithms

9. As a part of the solution of a particular problem you neegéated) calculations of the following expres-

sion:
1

1—+v1—xa

for smallx such thatr =~ ¢, wheree is machine epsilon.

(1)

(@) (5 points) Briefly describe what troubles you expect whging Eq.[2)?
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(b) (5 points) Rewrite Eq[{1) to avoid those troubles.

10. As a part of the solution of a particular problem you nesduwdations (with the full machine precision) of
the following integral

1
En:/o x"+le$2_1dx, (2)

wheren is an integer parameter. In your calculationtakes few random values between 900 and 1000.
Integrating by parts you obtained the following recurreralation.

E, = % (1—-nE, ). (3)

You also noticed that . .
B=3(1-) (@)

2 e

(&) (5 points) Write a fragment of memory-efficient C codet ttelculatesr), for an evenk “naively”
using Eqgs.[(B) and14).

(b) (5 points) What is wrong with the “naive” approach?

(c) (5 points) Rewrite Eq[]3) to suggest a better algorithm.
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