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Mathematical Expectation (el ) 28 gl

Definition ; the expectation E (x) of r.v. X Assuming values x4, x5, ... with
probabilities f(x;), f(xz), ... is given

E(x) = joxf(x)dxzfzxp[xzxj] =zxf(xj)
e X j

X,y A gdall il Al y(x,y) <l 1 B phall iy

f(x,y) is p.d.f or p.m.f of (x,y) then the expectation

E (uxy)=[" 70 uCx,y)f (x,y)dx dy

When X,y are continues r.v .

Y 2y w6, y)f (x,y) =1

When x,y are r. v discrete
Theorem : if a,b are constants , x is r.v _has p.m.f then E(a u(x)+b)=a E(u(x)+b).
Proof :

1)if x is continuous r.v then

(00}

E(au(x)+b) = j [au(x) + b]f(x) dx

— 00

=a j[u(x)f(x)+b ff(x)dx



=aE(u(x)+ b)
Hence =" fdx=1=3,f()

2)if x is discrete r.v then

E(au(x)+b) = z[a u(x) + blf(x)

=a), u(f(x)+b Y f(x)
=aE(u(x)+b)
Properties of expectation
1) Ifa=0 E(au(x)+b)=E(Mb)=0»b
2) 1fb=0 E(au(x) +b) = E(au(x)) = a E(u(x))

Theorem if k,, k, are constants and x is r.v has p.d.f f(x) then E(k,V;(x) +

kv, (x))=k1E(v1 (x)) + sz(Uz (x))
Such that v, (x) and v,(x) istwo function for x
Proof; exercise.



