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Math 210 Final Exam Jerry L. Kazdan
May 4, 2001 11:00| 1:00

Directions:  This exam has 10 problems (10 points each). To receive full credit your solution
must be clear and correct. You have 2 hours. Closedbook, but you may use one sheetof paper
with notes as well as a calculator. This Final Exam counts for 40% of your coursegrade. Please
your answvers.

1. (Short Answer )
a). Compute 57 (base 10) in base3.

b). To whom are you more closely related, your sister's son or your grandfather? Explain.

c). If you roll a die 3 times, what is the probability of getting at least one of them shawing a
67?

d). Say you have tosseda (fair) coin 99 times and gotten 80 \heads" and 19 \tails". What is
the probability that on the next tossit will shovn a\head"?

2. This problem concernsfour-sided dice, with the numbers 1, 2, 3, 4 on the respective faces.

a). Sa you roll a four-sided die once (this is your \evernt"). To ead event you assignthe
number shaving on the die. Compute the expected value and standard deviation.

b). Say you roll 10 dice once (this is your \evernt”). To eadt event you assignthe sum of the
numbers showing on the dice. Compute the expected value and standard deviation.

c). Sa you roll 10 dice once (this is your \event"). To ead ewvernt you assignthe average of
the numbers shawing on the dice. Compute the expected value and standard deviation.

3. Find a map of the form F(X) = V + AX , where A isa 2 2 matrix and V a vector that
describe ead of the following mappings of the plane [the light F is mapped to the dark F].
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4. This problem and the next one should be read together. In this problem pleasewrite an html
page that producesthe Web Form just below. [For reference,on the last page of this exam
there is a form you did earlier this semester.]

B @ Netscape: Final Exam
FHE;?- Edit View Go Communicator

s 3 Dom GsSsB B

arks & Lo ga'fttm[f ile:/home/kazdan/Fi 4@1 Wh&ﬁﬁﬁ@%ég

Final Exam Problem

Please insert the following data and then submit this:

Name :

Penn ID Number :

If your name is chosen you will win a special prize.

5. This is a continuation of the previous problem. Write a perl script that usesthe above data
and responds with the following web form: [For reference,on the last page of this exam there
is a perl script you did earlier this semester.]

B Netscape Final Exam Reply
File Edit View Go Communicator

423 fon Gas3s3 B

T’ﬂf‘_ﬁ@ﬁ@ﬁf@ﬁ@%& Location; I[flle Jhome /kazdan/Fi {I & What's Rela
Final Exam - Reply

Thank you [insert their name].

The number you sent was [insert their number].

We will inforint you shortly if you have won.
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6. Let T(t) be the average temperature of the earth's surfact at time t. Its rate of change
primarily dependson the incoming radiation from the sun, Rij;(T), and the outgoing radiation
from ther earth, Rou(T):

— = Rin  Rout:

Say Rin(T) and Ryt (T) are givenby the following graph (for your corveniencethey are plotted
on the sameaxes):

Rout (M

a). For what valuesof T are there equilibrium points?
b). If T(0) = 20, what can you say about the long-term temperature?
c). If T(0) = 60, what can you say about the long-term temperature?

d). If T(0) = 90, what can you say about the long-term temperature?
7. Consider the following system: ﬂ X = XX
' 9SYSEM Gty Xy 2y
a). Sketch the null clinesand nd all the equilibrium points.
b). Determine the stability of all the equilibrium points.

c). If you know that x(0) = 5 and y(0) = 1, discussthe long-time behavior of x(t) and y(t).

8. Let A bea 2 2 matrix with eigervalues 1; » and correspnding eigervectors Vi; V.

a) If X = aVy + b\, compute AX , A2X , and A®®X in termsof 1, 2, Vi, V», a, and b
(only).

b) If 1= 1andj 2 < 1, compute limy; AKX . Explain your reasoningclearly.
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9.

10.

There are two local branchesof the Limousine Rental Company, one at the Airp ort and onein
the City, aswell as branchesElsewhere.

Say every week of the limousinesrented from the Airp ort 25% are returned to the City and
2% to brancheslocated Elsewhere. Similarly of the limousinesrented from the City 25% are
returned to Airport and 2% to Elsewhere. Finally, say 10% of the limousines rented from
Elsewhereare returned to the Airp ort and 10%to the City.

If initially there are 35 limousines at the Airp ort, 35in the City, and 150 Elsewhere,what is
the long-term distribution of the limousines?

For a simple RSA encryption, you use n = pg, wherep= 5 and g= 11.

a). Find a public exponent e and a private expnent d.

b). Say the entire messageAilice want to sendyou is the number 6. What is Alice's encryption
of this message?
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Reference: An Old Html and Perl Example

This is an html page that request data for a ll-in form.

<html><head><title>Pe rl Example 1</title></head>
<body bgcolor=white>

<center><h2>Math 210 A simple script using Perl</h2></center>

<form action="/cgi-bin/210/p erl_exampe 1. pl ">

You specify:

<p>

<center><b>x =</b><input type=text name="x" size=15>
<br><b>y = </b><input type=text name="y" size=15></center>
<p>

This computes <b>x + y</b>:

<p>

<center><input type=submit value="Submit"></cent er>
</form>

</body></html>

This is the perl script that pro cessesthe above.

#!/usr/bin/perl
push(@INC,"/home/http d/c gi-bin ") ;
require 5.003;

require "cgi-lib.pl";

# --- -- - What This Does
# Input data: x, . Output: X +vy

# --- -- -- - Main Program
&ReadParse;

print &PrintHeader;
$z = $in{x} + S$in{y};

print <<"end";

<html><head><title>Ma th 210, Perl Example 1 1l</title></head>
<body bgcolor=white>

<center><h2> Output for Example 1</h2>

<i>Your input</i>: <b>x = $in{x}, vy = $in{y}</b>
<p>

<i>Answer</i>; <b>x +y = $z</b>
</center></body></htm [>

end



