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B 5 (Mathematics)
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Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

6.

[fe=2 - %51 (Probability and statistics) 7]
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(1) HIE B[Z] 2K k.

(2) X & Z 043 E[(X - E[X])(Z — E[Z))] 25k k.

(3) X & ZMNr L paskb k. ROFEPICHIL, Y & Z bMWY THh D = & At
(4) (3) TRDEpICHL, HEPUX+ Y4 Z <2 23R k.

Let p be a real satisfying 0 < p < 1. Let X and Y be independent random variables which

respectively follow the identical probability function

p (k=1),
f%)_{l—p (k=-1).

Let Z = XY, and answer the following questions.

(1) Find the expectation E[Z].
(2) Find the covariance E[(X — E[X])(Z — E[Z])] between X and Z.

(3) Find p such that X and Z are independent. Prove that Y and Z are also independent

for the same p.

(4) Find the probability Pr[X + Y + Z < 2] for p obtained in (3).



M) ET2)= E[xY] = EIKJELY] = (EC)
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= EIx2] - E[2JElK] — B BTN EXEL2]
= EDXY] - Gp
= EL0Y] — Op)
= Gp1) — (pap2
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o) (%, &)= E[Cx~ EQ)(2- E[Z])j
= &pli-ep) =0
tus p=3%  (o<p<)
v oov(Y,z)=ELCY-EI)(R-EL2Y)| = O

thus \f X(Z e merVenernt.
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