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1. Briefly describe the purpose of each of the following network components: (20%)
(a) router (or gateway) '
(b) domain name server
(c) (sub)network mask :
(d) uniform resource locator (URL) -

2, Suppose we want to t;z}nsmit the mess':ajgg‘ “ABACDABBCAA”. If Hufmann code is used to encode
the message, hbw many bxts\%re required? Draw a Hufmann tree and write its code for the message.
20%) T |

'3, Most personal computefs adopt IEEE Standard 754 to implement floating point arithmetic. The

standard defines a single-précision Sloating point format consisting of 32 bits, divided into a sign of
mantissa (bit 0), 8 bits of ex‘p'gm;nt (bits 1~8), and 23 Bits of mantissa (bits 9~31). Numbers are
normalized to the form DX LMMMMM. .. X 255 in which S is the sign bit, the leading bit 1 is
not stored, and MMMMM. .. is stored in the mantissa part. The exponent is formatted using excess-

. 127 notation, with an implied base of 2. (An m-bit of base 2 number using excess-n notation
represents a decimal number ranging from (2" — 1 - n) to (—n).) What is the 32-bit pattern for the
decimal number 13,125 using this standard? (20%)

4. A majority function is generated in a combinational circuit when the output is equal to 1 if the input
‘variables have more 1's than 0's, The output is 0 otherwise.
(a) Derive the truth table for a 3-input (called 4, B, and C) majority function M. (10%)
- (b) Simplify the above majority (Boolean) function M, (5%)
(c) Impiement the above function M with a multiplexer. (5%)

5. (The Towers of Hanoi Problem) There are thrée pegs (naméd A, B, and C), and there are » disks
arranged (and numberéd from 1 to n) from tof) 0" bottom by increasing size on peg A, initially.
Suppose that we want to move thesé disks from i:eg Ato peg C under the constraints that exactly one
disk is moved at a time, and at no time may a larger disk be placed above a smaller disk. A third peg

ing the disks, . I '

Hi

- is available for temporarily hold Mg L :
(a) Use the C language to :G&}ité':a'f urélve fux_lctioh called. Hanoi, whose function prototype is as
follows: (10%) *#+ L 4
) void Haﬁéi(int n, char fron:tPeg, ‘char toPeg, char auxPeg) ;.
whefe the afgument n is the numbér of disks. The function will print all the moves required to
achieved the above: purpose as follows: o
» Move disk 1 from peg A to peg C

, Move disk 2 from peg A to peg B ‘

(b)»Derivé the number of disk moves required'fpr n disks of the Hanoi problem. (10%)




