
ECE 302 Formula Sheet     February 2001 
Probabilty: 
 
S = Sample space; A, B, C, ... = events; P(A∪ B) = P(A)+P(B)-P(A∩B);  P(S)=1; 
Independent events: P(A∩B) = P(A)P(B); Conditional probability: P(A|B) = P(A∩B)/P(B);  
Total probability: P(A)=∑P(A|Bi)P(Bi), Bi are disjoint and ∪ Bi = S. 
Bayes’ rule:  P(Bj|A) = P(A|Bj)P(Bj)/P(A), where P(A) is as in total probability 
 
Random Variables: 

Cumulative distribution function: FX(u) = P{X ≤�u} = ∫
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Expectations: E{g(X)} = ∫
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dvvfvg X )()(  (for continuous R.V.);   

E{g(X)} = ∑g(xi)P(X=xi) (for discrete R.V.) 
 
Properties:  E{a g(X) + b h(X)} = a E{g(X)} + b E{h(X)};  if g(X) ≥�0, then E{g(X)} ≥�0 
 
Mean:  mX=E{X}, Variance: Var(X)= σX
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Chebyshev’s inequality: P{|X - mX | ≥�a} ≤�σX

2/a2 
 
Special random variables:  

Binomial (number of successes in n trials): P(X=k) =  
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pk(1-p)n-k       for     k=0,1,2,...,n     

mX = np, Var(X) = np(1-p) 
 
Poisson (number of arrivals in T time units, where rate is λ): P(X = k) = ( λT)k exp(-λT)/k!                          
for k = 0,1,2,... ,           mX = λT, Var(X) = λT  
 
Geometric (number to first success): P(X=k) = p(1-p)k-1             for    k=1,2,3,...         mX =1/p 
 
Exponential (lifetime, inter-arrival time): fX(v) = λexp(-λv)       for v>0,            mX =1/λ,  σX =1/λ 

Gaussian: fX(v) = 
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distribution. 
u 0.5 0.75 1.0 1.25 1.5 1.75 2 2.25 2.5 3 
Φ(u) 0.6915 0.7734 0.8413 0.8944 0.9332 0.9599 0.9798 0.9878 0.9946 0.9987 
 
Transformation of random variables: Y = g(X):        FY(u) = P{g(X) ≤�u};  
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