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Chapter 6 

Nyquist rate fs = 2B 

 

 

 

 

 

 

 

Δv = 2mp/L L = 2n  

 

 

 

 

 

 
 

 

 

 

d[k] = m[k] – m[k-1] 

 

𝑚𝑚𝑞𝑞[𝑘𝑘] = 𝑚𝑚𝑞𝑞[𝑘𝑘 − 2] + 𝑑𝑑𝑞𝑞[𝑘𝑘] + 𝑑𝑑𝑞𝑞[𝑘𝑘 − 1] 
 
 

Chapter 8 

𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) 

𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) 

𝑃𝑃(𝐴𝐴/𝐵𝐵) =
𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)
𝑃𝑃(𝐵𝐵)

 

𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴)𝑃𝑃(𝐵𝐵) 

𝑃𝑃(𝐴𝐴/𝐵𝐵) = 𝑃𝑃(𝐴𝐴)  
�𝑛𝑛𝑘𝑘� =

𝑛𝑛!

𝑘𝑘!(𝑛𝑛 − 𝑘𝑘)! 

𝑝𝑝(𝑘𝑘 success in n trials) = �𝑛𝑛𝑘𝑘� 𝑝𝑝
𝑘𝑘(1− 𝑝𝑝)𝑛𝑛−𝑘𝑘 

𝑃𝑃(𝐵𝐵) = �𝑃𝑃(𝐵𝐵/𝐴𝐴𝑖𝑖)𝑃𝑃(𝐴𝐴𝑖𝑖) 
𝑛𝑛

𝑖𝑖=1

 

𝑃𝑃(𝐴𝐴𝑗𝑗/𝐵𝐵) =
𝑃𝑃�𝐵𝐵/𝐴𝐴𝑗𝑗�𝑃𝑃(𝐴𝐴𝑗𝑗)

𝑃𝑃(𝐵𝐵)
=

𝑃𝑃�𝐵𝐵/𝐴𝐴𝑗𝑗�𝑃𝑃(𝐴𝐴𝑗𝑗)
∑ 𝑃𝑃(𝐵𝐵/𝐴𝐴𝑖𝑖)𝑃𝑃(𝐴𝐴𝑖𝑖) 𝑛𝑛
𝑖𝑖=1

 

𝑔̅𝑔(𝑡𝑡) = �𝑔𝑔(𝑛𝑛𝑇𝑇𝑠𝑠)𝛿𝛿(𝑡𝑡 − 𝑛𝑛𝑇𝑇𝑠𝑠)
𝑛𝑛

 

𝐺̅𝐺(𝑓𝑓) =
1
𝑇𝑇𝑠𝑠

� 𝐺𝐺(𝑓𝑓 − 𝑛𝑛𝑓𝑓𝑠𝑠) 
𝑛𝑛=∞

𝑛𝑛=−∞

 

𝐸𝐸(𝑓𝑓)𝑃𝑃(𝑓𝑓) = �
𝑇𝑇𝑠𝑠                 |𝑓𝑓| ≤ 𝐵𝐵                                 
Flexible                𝐵𝐵 < |𝑓𝑓| < (𝑓𝑓𝑠𝑠 − 𝐵𝐵)
0                  |𝑓𝑓| > 𝑓𝑓𝑠𝑠 − 𝐵𝐵                        

 

𝑞𝑞2� =
1
∆𝑣𝑣

� 𝑞𝑞2𝑑𝑑𝑑𝑑 =
(∆𝑣𝑣)2

12
=
𝑚𝑚𝑝𝑝
2

3𝐿𝐿2

∆𝑣𝑣/2

−∆𝑣𝑣/2

 

𝑆𝑆0
𝑁𝑁0

= 3𝐿𝐿2
𝑚𝑚2(𝑡𝑡)�

𝑚𝑚𝑝𝑝
2  

𝑦𝑦 =
1

ln (1 + 𝜇𝜇)
ln�1 +

𝜇𝜇𝜇𝜇
𝑚𝑚𝑝𝑝

� 

0 ≤
𝑚𝑚
𝑚𝑚𝑝𝑝

≤ 1 

𝑑𝑑[𝑘𝑘] = 𝑚𝑚[𝑘𝑘] −𝑚𝑚�[𝑘𝑘] 

𝐸𝐸𝑓𝑓𝑠𝑠 > �𝑚𝑚(𝑡𝑡)̇ � 



� 𝑝𝑝x(𝑥𝑥)𝑑𝑑𝑑𝑑
∞

−∞
= 1 

𝑃𝑃(𝑥𝑥1 < 𝑥𝑥 ≤ 𝑥𝑥2) = � 𝑝𝑝x(𝑥𝑥)𝑑𝑑𝑑𝑑 = 𝐹𝐹x(𝑥𝑥2)
𝑥𝑥2

𝑥𝑥1
− 𝐹𝐹x(𝑥𝑥1) 

𝑝𝑝x(𝑥𝑥) =
1

𝜎𝜎√2𝜋𝜋
𝑒𝑒−(𝑥𝑥−𝑚𝑚)2/2𝜎𝜎2 

𝐹𝐹x(𝑥𝑥) = 𝑃𝑃(x ≤ 𝑥𝑥) = 1 − 𝑄𝑄 �
𝑥𝑥 −𝑚𝑚
𝜎𝜎

� 

x� = 𝐸𝐸[𝑥𝑥] = �𝑥𝑥𝑖𝑖𝑃𝑃x(𝑥𝑥𝑖𝑖)
𝑛𝑛

𝑖𝑖=1

 

x� = 𝐸𝐸[𝑥𝑥] = � 𝑥𝑥𝑝𝑝x(𝑥𝑥)𝑑𝑑𝑑𝑑
∞

−∞
 

𝑔𝑔(𝑥𝑥)������ = �𝑔𝑔(𝑥𝑥𝑖𝑖)𝑃𝑃x(𝑥𝑥𝑖𝑖)
𝑛𝑛

𝑖𝑖=1

 

𝑔𝑔(𝑥𝑥)������ = � 𝑔𝑔(𝑥𝑥)𝑝𝑝x(𝑥𝑥)𝑑𝑑𝑑𝑑
∞

−∞
 

x + y������� = x� + y� 

𝑔𝑔1(𝑥𝑥)𝑔𝑔2(𝑦𝑦)��������������� = � � 𝑔𝑔1(𝑥𝑥)𝑔𝑔2(𝑦𝑦)𝑝𝑝xy(𝑥𝑥,𝑦𝑦)𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
∞

−∞

∞

−∞
 

xy��� = x�  y� 

𝑔𝑔1(𝑥𝑥)𝑔𝑔2(𝑥𝑥)��������������� = � 𝑔𝑔1(𝑥𝑥)𝑝𝑝x(𝑥𝑥)𝑑𝑑𝑑𝑑� 𝑔𝑔2(𝑦𝑦)𝑝𝑝y(𝑦𝑦)𝑑𝑑𝑑𝑑
∞

−∞

∞

−∞
 

x𝑛𝑛��� = � 𝑥𝑥𝑛𝑛𝑝𝑝x(𝑥𝑥)𝑑𝑑𝑑𝑑
∞

−∞
 

(x − x�)𝑛𝑛����������� = � (𝑥𝑥 − x�)𝑛𝑛𝑝𝑝x(𝑥𝑥)𝑑𝑑𝑑𝑑
∞

−∞
 

𝜎𝜎x2 = (x − x�)2����������� = x2��� − x�2 

 

  


