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Question 1

A system has an 7-layer protocol hierarchy. Applications generate messages of length 1000
bytes. At each of the layers, a 25 byte header is added. What fraction of the network bandwidth

is filled with headers? (round to integer)

Solution

TE4EM), B2 (at each of the layers) 5| A—/N25F 15 [Sk#6, 2£25 x 7= 1755711, Kik
—2k 10007 IR ST, T EIHAEL000 4 175 = 117577, kA N175/1175 ~ 0.1489
, wAJEN15%.

Question 2

A client-server system uses a satellite network (client -- satellite -- server), with the satellite at a
height of 50000 km. What is the best-case delay in response to a request? (msec, round to

integer)
Solution

fEF DEEAE, MRS N 75 B2 P2 im gy DR RIEE R LR RE KGR
. RS E TEKIEWMN .. TR WP R R E S A DR, 3K
50000km x 4 = 200000km, T B RGMHBERSEE, HEENEHE300000km /s, Kt
SR FE S9200000km /300000km = 0.666. .5, w5 AJ5 N66TZFD.

Question 3

Which of the following description about OSI layers is incorrect?

e The physical layer is concerned with transmitting raw bits over a communication channel

e The data link layer is a true end-to-end layer, all the way from the source to the

destination
e The network layer controls the operation of the subnet and determines how packets are
routed from source to destination

e The application layer contains a variety of protocols that are commonly needed by users

Solution
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FH B B 2 A 7 BT S0 B (point-to-point, FHAL T s, BIWIAZHHLAT AL S HALFNAZ
AL BIEAE. fEARNE, W% E 55T ENUN ML (host-to-host)ilif5, A&Hi)Z 71 5 71 5 Uity
Xt i (end-to-end, HEREZ [8])IEAE

Question 4

A noiseless 2-k Hz channel is sampled every 1 msec. What is the maximum data rate?
Solution
A ke 3
¥l = 2Blogs M
RS 8 T 7 % B = 2kHz, ARG EHEICAA IR R CRGHEM) , FEHE 2R Io %
€, ATREAARE K.
Question 5

Television channels are 16 MHz wide. How many bits/sec can be sent if 64-level digital signals

are used? Assume a noiseless channel. (Mbps)

Solution

64 HLF B 715 5 T A% ilog64 = 6 A0 f5 5, ARG A3 My € #E2 x 16 x 6 = 192
Mbps.

Question 6

A CDMA receiver gets the following chips: (-1 +1 -3 +1 -1 -3 +1 +1). Assuming the chip

sequences defined in figure(a), which bit did Station D send?

A=(=1-1=14141=14+14+1)

B=[(-1-1+1-14+14+14+1-)

C=(-14+1-14+14+1+1-1)

D={~1+1-1-1-1-141-1)
(@)

Solution

FECDMA, AW — M F L THAGR, 2R E AR A U AR IR
PAFRRARE, RN+ IMERRE 71, WmRN-1RERKIE 70, WERVOREARKILH
B @
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(-1+1-3+1-1-3+1+1)-(-1+1-1-1—-1-1+1-1)
(—1) x (=1) + (+1) x (+1) + (—=3) x (=1) + (+1) x (—1)
1) x (=1)+(=3) x (—=1) + (+1) x (+1) + (+1) x (—1)

i+ 1l

(_
8
N8 +8=1, KIDKI% 1,

Question 7

A noisy channel has a bandwidth of 7 KHZ its signal-to-noise ratio (S/N) is 30dB. To send

binary signal, what is the maximum data rate of this channel? (kbps)
Solution

OFAREH: [FEEE30dBX M 100075, AR AEH AT IR HT x loge (1 4 1000) 17970
kbps.

@FE LM E . BT R T “binary signal”, R TG KRR, RIESEY
K E P2 x ThkHz * logy2 = 14kbps.

—H HU/IME N 14kbps..
Question 8

What is the remainder obtained for a frame 1101011111 using the generator polynomial G(x) =
xM+x+1?

Solution

THAECRCK Y, FE A FECR BEA LG KEDIM0, FAEHB2MRE (rEllg
B .
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Question 9

What is the maximum sending window size of the selective repeat protocol when use 4 bits for

frame serial number?

Solution

WP AR R BN E DR/ oy2nt, lirhn = 4, W KR/NAS.
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Question 10

After the sender first sends frames from 0 to 6 and at the end of timeout receives the
acknowledgements for frame 1, 3, and 5, the next frame it will re-transmit is frame ?

(assume the protocol is go-back-n, which utilizes cumulative acknowledgment)

Solution

FEFRBENRF, BARBIAR R 7R — 55 K ARTHRI A Wl 30807 SRl 755
T, IS T AT DB B R AR, BRI M E AL 6 T,
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