Q@1 we showld wuse convolution 0 dlescrete domain.
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So it IS again poisson distribution with parameter A 4+A, .

Q2)let’s debine  X=Xi+ Xyt +Xn and  Y=YxYo+-+ Yn , wherc
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" n
ﬂuLn CoV‘()(,Y) :-OOV'( )f)(*t ) ZYl) = ZZ— COV(X,',YJ')

1= t=) j=I
but Cov (X; ) Yi) = E(XeY; )= EOF)E ()
Note that E(X¢) = (y=1) p(xy=1) 4 (s =0)p(1r=0)= /g

3\'M\'|ari|\y E(YJ )= ]/6

ECX) = Oe=n)(Yj=n) PUi=1,vj=1) = { ©
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there fore oOv(m;,YJ')=f36 4 G

__'_,_J.- =0 ,‘!.#J
36 36

Thafore , oov(X,¥)=N"n)o) + m)(::s_‘é); :3%

@3. let’s define Zi=Xj+Xa R Z,= XpaXz. Then f(2,2,) =
COV.(ZI)ZJ.J

O/V\.GL CoV (_t( > Za.) =E( ZIZ:L) -ELEI) E(E:L) ‘IVN(Z')V-“"(az)

E(Z)=EXR +X2)=E0 )+ EU)=0

Simlarily el Z;)=o0
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ThRere fore, COV(ZLEs) = E(22,) = £( (X4 X2) (X21X3) ) =
E()(IX‘J_)‘(’E(XIX3)+ E(XQ..ZJ+ E(Xa.Xj)

Since X;'s are pairwiSe uncorr. LT EWr X)) =E(Xv) E(x;) =0

0

> Cov(Z, 22) = £(X.2) =V’“"O<1)+(5(/62= 1

because X;'s are uncorr. =3 Var(X,«+xz)=Var (X)+Var (X2} =2

Similarly V‘ar(X:q—Xg,) =

:> f(%,;ZL)" {'2_9::—-‘2—_-
JD) debine Y Xi+ X2 P X3+X‘f"
CoV(Y“\(l],_E(Y'Yl) E )E( z)_-C—(// '}Ey/)'%e(}é;)'(‘ E(x 4)
So f(Y,,¥a) =0

Q4. we need 4o show that cov (X+Y,X-Y)=

Cov(X~+Y, X-Y) = E(X+Y)(X-Y)) - E(X+Y) E (X-Y)
N— “"ﬂ.———.
EI1ECY) =24 Ex)-E(Y)=0

s

Scanned by CamScanner



= E(X*Y?)=EUX?)-E(Y") =
(varix) + €00)?) - (var (V) +EW))7) <

St (o pm ) =0 -

————

(R5) covlXy-X,X )= 0v(Xy,X)-Covi(X, x )=

n
COV(X,_'; —rl'r ZXJJ _ V'—d'r()() -
J={

Lo - . when v
awse X;'s are independent; C‘E’V(XDXJ):.O
( : XjX):unI—ZCOV.(XZ,.}XJ)——O::—Z —2
J=i g
ky > N—
(n-1)(0) +u)(i7-) -~ Q’nf = 0
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