
Homework Assignment 14-2 
(Due 4:10pm, Apr. 9, email to daehyun@eecs.wsu.edu) 

 
(1) [Crosstalk, 10 points] Derive 𝑉𝑉1(𝑡𝑡) and 𝑉𝑉2(𝑡𝑡) as functions of 𝑅𝑅,𝐶𝐶,𝐶𝐶𝐿𝐿 ,𝐶𝐶𝐶𝐶 , and 𝑉𝑉0 

for the following circuit.  

 
 

1
𝑅𝑅 �

𝑉𝑉0
𝑠𝑠
− 𝑉𝑉1� = 𝑠𝑠(𝐶𝐶 + 𝐶𝐶𝐿𝐿)𝑉𝑉1 + 𝑠𝑠𝐶𝐶𝐶𝐶(𝑉𝑉1 − 𝑉𝑉2) 

𝑠𝑠𝐶𝐶𝐶𝐶(𝑉𝑉1 − 𝑉𝑉2) =
𝑉𝑉2
𝑅𝑅

+ 𝑠𝑠(𝐶𝐶 + 𝐶𝐶𝐿𝐿)𝑉𝑉2 

𝑉𝑉1 =
1 + 𝑠𝑠𝑠𝑠(𝐶𝐶 + 𝐶𝐶𝐿𝐿 + 𝐶𝐶𝐶𝐶)

𝑠𝑠𝑠𝑠𝐶𝐶𝐶𝐶
𝑉𝑉2 

𝑉𝑉2(𝑠𝑠) =
𝑉𝑉0
2 �

1
𝑠𝑠 + 1/𝜏𝜏1

−
1

𝑠𝑠 + 1/𝜏𝜏2
� 

Thus, 𝑉𝑉2(𝑡𝑡) = 𝑉𝑉0
2
�𝑒𝑒−

𝑡𝑡
𝜏𝜏1 − 𝑒𝑒−

𝑡𝑡
𝜏𝜏2� ∙ 𝑢𝑢(𝑡𝑡) 

𝑉𝑉1(𝑠𝑠) =
𝑉𝑉0

2𝑅𝑅𝐶𝐶𝐶𝐶
�

1

𝑠𝑠 �𝑠𝑠 + 1
𝜏𝜏1
�
−

1

𝑠𝑠 �𝑠𝑠 + 1
𝜏𝜏2
�
� +

𝑉𝑉0(𝐶𝐶 + 𝐶𝐶𝐿𝐿 + 𝐶𝐶𝐶𝐶)
2𝐶𝐶𝐶𝐶

�
1

𝑠𝑠 + 1
𝜏𝜏1

−
1

𝑠𝑠 + 1
𝜏𝜏2

� 

=
𝑉𝑉0

2𝑅𝑅𝐶𝐶𝐶𝐶
�𝜏𝜏1 �

1
𝑠𝑠
−

1

𝑠𝑠 + 1
𝜏𝜏1

� − 𝜏𝜏2 �
1
𝑠𝑠
−

1

𝑠𝑠 + 1
𝜏𝜏2

�� +
𝑉𝑉0(𝐶𝐶 + 𝐶𝐶𝐿𝐿 + 𝐶𝐶𝐶𝐶)

2𝐶𝐶𝐶𝐶
�

1

𝑠𝑠 + 1
𝜏𝜏1

−
1

𝑠𝑠 + 1
𝜏𝜏2

� 

Thus, 𝑉𝑉1(𝑡𝑡) = 𝑉𝑉0
2𝑅𝑅𝐶𝐶𝐶𝐶

�𝜏𝜏1 − 𝜏𝜏1𝑒𝑒
− 𝑡𝑡
𝜏𝜏1 − 𝜏𝜏2 + 𝜏𝜏2𝑒𝑒

− 𝑡𝑡
𝜏𝜏2� + 𝑉𝑉0(𝐶𝐶+𝐶𝐶𝐿𝐿+𝐶𝐶𝐶𝐶)

2𝐶𝐶𝐶𝐶
�𝑒𝑒−

𝑡𝑡
𝜏𝜏1 − 𝑒𝑒−

𝑡𝑡
𝜏𝜏2� 

= 𝑉𝑉0 �1 −
1
2
𝑒𝑒−

𝑡𝑡
𝜏𝜏1 −

1
2
𝑒𝑒−

𝑡𝑡
𝜏𝜏2� ∙ 𝑢𝑢(𝑡𝑡) 
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(2) [Crosstalk, 10 points] Find the encoded string for input 34 using the Near-

Optimal FPF-CAC Encoder Algorithm shown in page 25 in the lecture note. 

Show all the calculation process. 

m=8. v=34. 𝑓𝑓7 = 13,𝑓𝑓8 = 21,𝑓𝑓9 = 34. 

1) 34 ≥  𝑓𝑓𝑚𝑚+1 = 𝑓𝑓9 = 34 (true) 

2) 𝑑𝑑𝑚𝑚 = 𝑑𝑑8 = 1. 

3) 𝑟𝑟𝑚𝑚 = 𝑟𝑟8 = 𝑣𝑣 − 𝑓𝑓𝑚𝑚 = 34 − 21 = 13. 

4) 𝑘𝑘 = 𝑚𝑚− 1 = 7. 

5) 𝑟𝑟𝑘𝑘+1 = 𝑟𝑟8 = 13 ≥ 𝑓𝑓𝑘𝑘+1 = 𝑓𝑓8 = 21 (false), 𝑟𝑟8 = 13 < 𝑓𝑓𝑘𝑘 = 𝑓𝑓7 = 13 (false) 

6) 𝑑𝑑𝑘𝑘 = 𝑑𝑑𝑘𝑘+1, so 𝑑𝑑7 = 1. 

7) 𝑟𝑟𝑘𝑘 = 𝑟𝑟7 = 𝑟𝑟𝑘𝑘+1 − 𝑓𝑓𝑘𝑘𝑑𝑑𝑘𝑘 = 13 − 13 ∙ 1 = 0. 

8) 𝑘𝑘 = 6. Since 𝑟𝑟𝑘𝑘+1 = 0, 𝑑𝑑6 = 0, and all the other d values are zero. 

 

Answer: 11000000 


