
Sum of Random Variables

If X- N (0 , D)

Y v N(o ,2)

What is distribution of S = X
+ X



let X and y be two independent rus

with PDF fx(x) and fy(y)

let S = X + Y

PDF of S is :

fs(s) = (x fi)(s) =Offx() - fys- m)d

convolution

OR FOR DISCRETE

Ps(s) = (x + Px)(s) = [Px(x) py(s - x)
n +M(x)
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Aside : FTC
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0) . Let f(s) = 52

F(z) = Jfesds
a t

Find F'(t) onof Jfd
F(t) = =
& F(t) = F'(t) =

3t
=
+ = f(t)

dt 5

[1 CN · B . Not a

Feeds = f(t)
I

proof)
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Fs(s) = P[S = s]
Itfor y

Fs(s) = 8) gExcus-fy(y) dy do It for x

fs(s)= ()= f + (y) dy an
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Fs(s) = P[S = s]
Itfor y

Fs(s) = 8) gExcus-fy(y) dy do It for x

fs(s)= ()= f + (y) dy an

-) . fx(y)dy)dx = fxx) . f y (s -)

IEEs(s)= @cin).fy(s-a) da
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fx(x) = in 70 fy(y) = yetiySuit E0 ; 140
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Q) let X and y be independent

fx(x) =
nex - 240 fy(y) = yetiyE 0 ; 140 E

f , (s)= Fx(x) . fxs - 2) da

- (S - x)=

-xi(s - a) . e da

8



Q) let X and y be independent

fx(x) =
nex - 240 fy(y) = yetiyE 0 ; 140 E

-dis
8

= ((xs-x2) . i do is 0

go

=
S.=)e



0)(t X- N(M, , 6) ; Y - N(M2 ,
6)

fs(s)=?; S = X + Y



0)(t X- N(M, , 6) ; Y - N(M2 ,
6)

fs(s)=?; S = X + Y

face-offxcas · fyls-n e



0)(t X- N(M, , 6) ; Y - N(M2 ,
6)

fs(s)=?; S = X + Y

face-offxcas · fyls-n e

- IMe=



0)(t X- N(M, , 6) ; Y - N(M2 ,
6)

fs(s)=?; S = X + Y

face-offxcas · fyls-n e

-[i]↓d

= G

2

-
-M + cute

dx



0)(t X- N(M, , 6) ; Y - N(M2 ,
6)

(x -u, + (s - x -uz)]
fil = dx

2

Consider q = ( - ui + (s - x - M22

MAIN IDEA

Collect terms :

- quadratic in x

- linear in se

- Independent of a
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0)(t X- N(M, , 6) ; Y - N(M2 ,
6)

Fil =Bela-m
+ cute

dx

2

Consider q = x - M, + (s - x - M2)
-

22

=+ u, - 2xu , +
s +x + m -

25x
-2125 +2xM

= 2x2
- 2x(u , + s -Mz) + mi +mi + 52 - zuz

Aside : completing squares
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Completing squares

au+ bu +c = a(x +m)+

m = b
2a

n= c - b
4a

q = 2a - 2x(u ,
+S - Mz) +Mi +u2 +5 - 2uz

= an + ba + C

q = z(x = 2)



(left ason exercise

fs(s)=
2

·
= w(ms , 6s)

Ms = u , +Mz

65 = 262


