Discrete Math Final
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13:00-13:50 (50 minutes)

Student ID Name

1. The following table shows in part the Huffman code for the seven symbols appearing
in a text with the corresponding frequencies.
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Complete the table. Assign left child to the smaller frequency node. /* Ofeff i
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Symbol | Frequency | Simple code Huffman code
E 30 000 11

H 13 001

L 10 011

O 16 111

F 5 110

T 22 100 01

w 2 101 0000

How many bits do you save for the string WHEEELOFT using the Huffman
code as opposed to the Simple code? How many bits do
you save for the string  WHEWWF by using the Huffman code?

[For these two questions, in case you end up
with more bits using the Huffman code, use a negative value.] /* WHEEELOFT
QF WHEWWFZ ol =0t 3 =2 IO 2M) simple codeS AlZst
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2. Find the number of terms in the expansion of each expression (w + x +y + z)2.
* 0z dsls tolotle W Ltee &2 es & HeDL «/



3. What is the Max Flow from s to t in the following graph

/* Ofel 2ef Z O] max flows= 20}QIJ} =/

4. MinimizeZ=f(A,B,C)= AEBC+ AB+ABC +AC, using Karnaugh map. /* 7}
eSS MM 72 = Lo3totet. =/



5. Construct a DFA that accepts the strings that contain the substring 101.
A. Use the directed graph representation of the DFA.
/% 1012 Egtol= string?tS acceptol= DFAS Jeic} =/

B. Translate the DFA into a grammar that generates the same language that the
DFA accepts. Let the initial symbol be . /* $12| DFAJ} acceptdt= A 0]

g Wdote 2YE Jlsotet «/

6. What is the number of n-bit strings that do not contain the substring 101 ? Give your
answer in a recurrence relation. (You don't have to solve it, though) /* 101 * g
otAl U= 2= n UIE A~EZQ 4= recurrence relation@ =2 H o6}
2t */



