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1. (25 points) For each of the following, circle the number of the selection that best completes the statement:
a. The efficiency classification of the Bubble Sort algorithm is
i. Linear
ii. Quadratic

iii. Logarithmic

iv. Linearithmic
v. None of these

b.  The efficiency classification of the Quick Sort algorithm is
i. Linear
ii. Quadratic

iii. Logarithmic

iv. Linearithmic
v. None of these

c.  The efficiency classification of the Search for Largest algorithm is
i. Linear
ii. Quadratic

iii. Logarithmic

iv. Linearithmic
v. None of these

d.  The paused scatter plot animation shown below is most likely a view of 
i. Bubble Sort

ii. Quick Sort

iii. Selection Sort


iv. Insertion Sort
v. None of these
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e.  Using logarithms to base 2, if Lg(n) = 7, then n must be
i.  14
ii. 1024
iii.  128  
iv. 49

v. None of these

f. One of the absorption laws of Boolean algebra states that  A(A+B) equals
i. A + AB

ii. A + B
iii. 0

iv. A


v.  None of these
g. One of the DeMorgan’s laws  states that    EQ \O(A,_) 

 EQ \O(B,_)  is equal to
i.  EQ \O(A+B,\S\UP15(____)) 

ii.  EQ \O(AB,\S\UP15(___)) 
iii. A+B

iv. 0
v.  None of these.
h. One of the distributive laws states that  A+BC is equal to 
i. A+B 

ii. (A+B)(A+C)
iii. A

iv. AB+AC
v.  None of these.
i. A binary number system whose range of numbers is -31 up to 31 is
i. 6-bit sign/magnitude
ii. 5-bit unsigned
iii. 6-bit 2’s complement

iv. 5-bit sign/magnitude
v. none of these
j. To build a circuit to add 3-bit numbers, using full and half adders, we would need
i. three half adders and one full adder.
ii. three full adders and one half adder.
iii. one full adder and two half adders.
iv. four half adders and one full adder.
v.  one half adder and two full adders.

k. The sum 1+2+3+…+50 has the value
i. 1260
ii. 650
        iii.  1275
    iv.  676
v. 1024
2. (15 points) Convert the binary number 1001101 to decimal

a.   Assuming that the number is a 7-bit unsigned (positive) number.

b. Assuming that the number is a 7-bit sign magnitude number.

c.  Assuming that the number is an 8-bit 2's complement number.

3. (10 points) Convert the decimal number 422 to 
a. binary

b. hexadecimal
4. (10 points). Use the Sum of Products algorithm to design a logic circuit that has three inputs, say A, B, and C. Treating the values of A, B and C as unsigned 1-bit numbers, the output of the circuit should tell whether or not the values of A,B,and C appear in increasing order; i.e., the output should be 1 if A ≤ B ≤ C and should be 0 otherwise. You should show the truth table for the algorithm and the Boolean expression that you derive from the table. You do not have to draw the circuit. Simplify the expression.

Table:













Boolean Expression:

Simplification:
5. (10 points) Recall that for Boolean expressions E1 and E2, we say that E1=E2 is an identity (or law), if the two expressions have the same value for all possible assignments of values to their variables. Determine whether or not






 EQ \O(A+\O(B,\S\UP12(_))C,\S\UP15(_____))  =  EQ \O(A,\S\UP12(_)) 

is an identity. Give your conclusion and show your work for any credit.
6. (20 points)  Suppose that executing algorithm A averages about 1/512 sec. for input lists of  2048 elements.  Using the methods covered in the course, give an estimate for the time to execute the algorithm on lists of size 8192, assuming that

a. The algorithm is quadratic or (n2).
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b. The algorithm is linearithmic or (n Lg(n)).









c. The algorithm is quartic or O(n4) .
7.  (10 points) a.  Using AND, OR, and NOT gates, draw a logic circuit for the following Boolean expression. Do not simplify or change the expression.
   EQ \O(\O(A,\S\UP12(_))+A\O(B,\S\UP12(_)),\S\UP15(_____))  
b.  Using the laws of Boolean algebra, simplify the expression from part a. Show all of your work.
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