Quiz #4U
MTH 383/683: Fall 2026
Instructor: John Gemmer

Problem 1. Let X, and X, be IID standard Gaussian random variables. Define

Zy = Xi +2Xs, Zy = 2X, - X,.
(a) Compute E[Z;] and E[Z;).

E[z]1=EIC]+280X,]=0
Elz 1= 2EX]-EIx]=0

(b) Compute Var(Z;) and Var(Z,). .
Var (Z,‘)-..'.E[(X‘.;zx‘)*l Vay (2;)2E[(2€1”X1) ] .
SE[X4+ HELX =S =R 4RI, ] =S

(c) Compute Cov(Z;, Z5).
Cov(Z,2.)=2ELX 128 (1% -]
ZE[X]-2kxY]
0]
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Quiz #4G
MTH 383/683: Fall 2026
Instructor: John Gemmer

Problem 1. Let X; and X, be IID standard Gaussian random variables and define

7= (@)= G 5) ()

(a) Compute the covariance matrix of Z.

C=AA™= (4 2)(32)= (35)

(b) Determine if Z; and Z; are independent.

No, siace Cov(#,22)=0r=0.



