
Math 181 (section C1) Exam 3 Fall 2012

Friday Nov 30, 2012

Name

• Do not open Exam until you are instructed to do so.

• Only calculators are allowed.

• Show sufficient work to justify each answer.

• You have 50 minutes for this exam.

• There are 8 questions in this exam.

Scores:

1. / 11

2. / 5

3. / 7

4. / 3

5. / 4

6. / 3

7. / 7

8. / 10

Total: / 50

Total: / 100
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1. (11 points) President Barack Obama was reelected on Nov 6, 2012 as the 44th
president of the United States. He was born August 4, 1961 in Hawaii state.
between 2004-2008 he represented Illinois in the US senate.

(a) Find the complete Illinois driver’s license number for the president Obama.
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(b) Find the complete Illinois driver’s license number for the first Lady, Michelle
Obama born January 17 ,1964:

(c) Find the date of birth and the sex for the following people with the following
last five digits of their driver’c license number:

(a) 8-1276.

(b) 9-4788.
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2. (5 points) (1) What is the truth table of the proposition p→ q?

(2) Let p and q be the propositions:

p : ”You have the flu”

q : ”You miss the exam”

(a) Express the proposition p→ q as English sentence.

(b) What is the contrapositive of the proposition p→ q? express it as English
sentence.

(c) What is the converse of the proposition p→ q? express it as English sen-
tence.
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(d) What is the negation of the proposition p→ q? express it as English sen-
tence.

3. (7 points) (a) Find the missing digit in the following valid ISBN-10 code a1 −
0728− 9905− 0.

(b) Check if 8− 44239− 02972− 1 is a valid UPC bar code.
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(c) Check if 0− 71121− 14416− 4 is a valid UPC bar code.

4. (3 points) (3 Points) Decrypt the following word using the affine cipher with
a = 17, k = 23.

NYXT
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5. (4 Points) Encrypt the following statement using Vigenére cipher with keyword
”rain”:

KHIABSOVMIVT
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6. (3 Points) (a) What is the encryption formula for the affine cipher?

(b) How many different keys are there for the affine cipher?

(c) How could Eve break the affine cipher cryptosystem (that is, can she read
the encrypted message between Alice and Bob without knowing the key assum-
ing she has a fast computer?)

7. (7 Points) (a) State whether the following statements are true or false:

(a) Illinois driver’s license number consists of 13 digits.

(b) Caeser cipher is a special case of shift cipher with k = 3.

(c) Is Illinois driver’s license number ending with 12439 a valid one.

(d) Soundex coding system is used in Illinois driver’s license number.

(e) The proposition ”p or q, but not both” is p ∨ q.

(b) Which is the following sentences is proposition? (you do not need to ex-
plain).
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(a) ”Chicago is the capital of Illinois”.

(b) ”What time it is?”.

(c) ”He is fine”.

(d) ”3+7=0”.

(e) ”x+1=5”.

(c) Suppose we have the following rule

”If you drive over 65 miles per hour, then you get a speeding ticket”

Suppose you drove under 65 miles per hour all the time and the officer gave you
a speeding ticket. Did he violate the above rule? explain?

8. (10 Points) Let p, q and r be the propositions:

p : ”You have the flu”

q : ”You miss the final exam”

r : ”You pass the course”

(a) Express each of the following propositions as an English sentence:

(a) ¬p

(b) p→ q

(c) ¬¬r
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(d) q → ¬r

(e) (p→ ¬r) ∨ (q → ¬r)

(b) Write the following propositions using p, q and r and logical connectives:

(a) ”It is not the case that you pass the course”.

(b) ”If you have the flu and you miss the final exam, then you don’t pass the
course”.

(c) ”You pass the course or you don’t miss the final, but not both”.

(d) ”You don’t miss the final exam if and only if you pass the course”.

(e) ”It is the case that you have the flu and miss the final or the case that you
don’t have the flu and you pass the course.”

A B C D E F G H I J K L M
0 1 2 3 4 5 6 7 8 9 10 11 12

N O P Q R S T U V W X Y Z
13 14 15 16 17 18 19 20 21 22 23 24 25

Table 1: The English alphabets as numbers modulo 26

—————————————————————————————————
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a 1 3 5 7 9 11 15 17 19 21 23 25
a’ 1 9 21 15 3 19 7 23 11 5 17 25

Table 2: The multiplicative inverse modulo 26

The Soundex Coding Method:

1. Delete all occurrences of h and w.

2. Assign numbers to the remaining letters as follows:

a, e, i, o, u, y → 0 l→ 4

b, f, p, v → 1 m,n→ 5

c, g, j, k, q, s, x, z → 2 r → 6

d, t→ 3

3. If two or more letters with the same numeric value are adjacent, omit all but
the first one.

4. Delete the first character of the original name if it still present.

5. Delete all occurences of a, e, i, o, u, y.

6. Retain only the first three digits corresponding of the remaining letters append-
ing 0’s to the right if fewer than 3 letters remain; precede the three digits with
the first letter of the last name.

——————————————————————————————————

The formula for the valid UPC bar code

a1 − a2a3a4a5a6 − a7a8a9a10a11 − a12

3131313− 131313− 3

is given by

3a1 + a2 + 3a3 + a4 + 3a5 + a6 + 3a7 + a8 + 3a9 + a10 + 3a11 + a12(mod10) = 0(mod10)

So in in the lecture notation this will be the following table
——————————————————————————————————

The formula for the valid ISBN-10

a1 − a2a3a4a5 − a6a7a8a9 − a10
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a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12
3 1 3 1 3 1 3 1 3 1 3 1

Table 3: The UPC number as in the class notation

is given by

10a1 + 9a2 + 8a3 + 7a4 + 6a5 + 5a6 + 4a7 + 3a8 + 2a9 + a10(mod11) = 0(mod11)

So in in the lecture notation this will be the following table

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10
10 9 8 7 6 5 4 3 2 1

Table 4: The ISBN-10 number as in the class notation
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