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1. A transmitter capable of operating at 2.3 Mbps sends a frame consisting of 2200 bytes 
down a 500-km 	



2.  A three-color display using 10-bits per color per pixel is to be sent at a frame-rate of 
48-FPS (frames 	



3. The signal-to-noise ratio achievable through a channel is 37 dB. What is the 
minimum channel bandwidth 	
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SC/CSE 3213 Z Communication Networks Winter 2013
Quiz #2, Wed. Feb. 13, 2013 Name: C/ejc.4 5h€I5’
1. (3 points) A transmitter capable of operating at 2.3 Mbps sends a frame consisting of 2200 bytes down a
500-km long communication line. How long does it take for the frame to be completely received in milliseconds
(not seconds)?
g?3r/ L= V’z22O
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2. (3 points) A three-color display using 10-bits per color per pixel is to be sent at a frame-rate of 48-FPS
(frames per second) and a frame size of 1920 x 1080 pixels. How large a compression would you need to send
this signal down a PCM channel (capable of sending 8000 8-bit samples per second).
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SC/CSE 3213 Z Communication Networks Winter 2013
Quiz #2, Wed. Feb. 13, 2013 Name: C/ejc.4 5h€I5’
1. (3 points) A transmitter capable of operating at 2.3 Mbps sends a frame consisting of 2200 bytes down a
500-km long communication line. How long does it take for the frame to be completely received in milliseconds
(not seconds)?
g?3r/ L= V’z22O
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2. (3 points) A three-color display using 10-bits per color per pixel is to be sent at a frame-rate of 48-FPS
(frames per second) and a frame size of 1920 x 1080 pixels. How large a compression would you need to send
this signal down a PCM channel (capable of sending 8000 8-bit samples per second).
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3. (2 points) The signal-to-noise ratio achievable through a channel is 37 dB. What is the minimum channel
bandwidth that I will require if I want to achieve an error-free data rate of at least 6 Mbps? Make sure to
clearly indicate the units of your final answer for full marks.

37
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4. (3 points) Assume I think of a very clever six-level pulsing scheme. Then theoretically how may
bits per second can I send through a noiseless channel with a bandwidth of 80 MHz?

2. 2. ‘ Zx 1-vt

/O)r/

c = 3 x 108 m/s (in free space), c = 2 x 108 rn/s (in media), 1 km = rn, 1 ms = s

lo —-gy— 1ogx

C = Wlog2(1+ SNR)

y = fxdx = = (b2 —a2)/2,y = fx2dx = = (b3 —a3)/3

y(t) = a0 + a cos(2irfo . k t) + bk sin(2irfo k t)

fo = , a0 = f y(t)dt, a
k;1JT

y(t) . cos(2nfo k .t)dt, bk = j y(t) . sin(2nfo k t)dt
SNR [dBJ = lOlog(SNR)
SNR [dBj = 6rn — 7.2
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4. Problem 3.32	



��� 	



5. A clever PAM scheme	
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3. (2 points) The signal-to-noise ratio achievable through a channel is 37 dB. What is the minimum channel
bandwidth that I will require if I want to achieve an error-free data rate of at least 6 Mbps? Make sure to
clearly indicate the units of your final answer for full marks.

37
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4. (3 points) Assume I think of a very clever six-level pulsing scheme. Then theoretically how may
bits per second can I send through a noiseless channel with a bandwidth of 80 MHz?

2. 2. ‘ Zx 1-vt

/O)r/

c = 3 x 108 m/s (in free space), c = 2 x 108 rn/s (in media), 1 km = rn, 1 ms = s

lo —-gy— 1ogx

C = Wlog2(1+ SNR)

y = fxdx = = (b2 —a2)/2,y = fx2dx = = (b3 —a3)/3

y(t) = a0 + a cos(2irfo . k t) + bk sin(2irfo k t)

fo = , a0 = f y(t)dt, a
k;1JT

y(t) . cos(2nfo k .t)dt, bk = j y(t) . sin(2nfo k t)dt
SNR [dBJ = lOlog(SNR)
SNR [dBj = 6rn — 7.2
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6. Constellation size needs	



7. Problem 3.36	
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SC/CSE 3213 Z Communication Networks Winter 2013 / ,Quiz #2, Wed. Mar. 20, 2013 Name:

1. (3 points) A modulation scheme is to achieve a data rate of 30 Mbps through a channel with a bandpassbandwidth of 7-MHz. What is the minimum number of constellation points needs?

7Mps o -)

c = fU

2. (3 points) What is the frequency span of a fiheroptic signalling scheme operating between 850 nm and900 nm? (Don’t use any approximations in your answer)
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8. Problem 3.39	



!
!
!
!

! Page �  of �                                                                       4 13

-

/

—

0
(+
-•
c:

0

‘S

-e
s

p

(‘.
3

>4 ii
1)

-4
-

4

F

\I

p

1> 0

0 (%
J



EECS 3213! Assignment 4 Solutions! Fall 2014                                                                                                 

9. Problem 3.40	
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10. Problem 3.43	
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11. Problem 3.55	



12. Problem 3.56	
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13. Problem 3.57	
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14. Problem 3.58	
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15. Problem 3.59	
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16. SW ARQ	



	



17. SW ARQ and errors	
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18. SW ARQ with fast timeout	
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19. SW and GBN ARQ	
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20. SR and GBN ARQ	
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