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b. A =2l/2 15° exp(—w)w Y2 dw for w = 22/2, 2 = 2w,

dz = 2712012 qu

C.
_2/0 ' exp )1/2 >dvdw
=2 /O exp( );1/2 dv duusingu = w + v.
(v(u —
/o /o eXp( );UQU ds du using s = v/ u.

=2 ;7 exp(— du/O s(1—s))~Y24s
7 /2 2sin(t) cos(t)

=2x1 dt using s = sin®(t
x1x |y Sin(t) cos(t) using s = sin“(t)

— 4 [ at =20

A=+V27

2. Clearlyif X ~ N(u,0?) thenthe medianof X is 11, by
symmetry.
3. E|X] = u,again by symmetry, if expectation exists
a. Thatis, if 19 |z]o—1(2m) "2 exp(—(z — p)?/(202)) dz <
00
b. Integralisfinite, by comparing with integral with —| - | replacing

—(-)? in exponent.
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* 2 2 /(92
— ) expl—(z — p)?/(20)
Var [x] — 0 (&= p)7exp(=( — p)7/(207)) |
ar[ ] /—OO 0'(27'(')1/2
= o? /oo 202r) Y2 exp(—22/2)) dz
and use integration by parts, with « = z and v = exp(—22/2))

X

to show that the integralis 1.
5. Note that many of these explorations began by changing variables
tothecasewith y=0,and 0 = 1.
a. Thiscaseisknown as standard normal .
b. If X ~ N(p,0?) and Y = aX + bfor a # 0 then
Y ~ N(ap + b, a’0?)
i. Here Y = g(X) for g(z) = ax+b,and g~ L(y) = (y—b)/a.

i Userule fy(y) = fxlg(y) %, =

exp(—((y=b)/a—pm?/(20%) 1 _ exp(~(y—(b+ap)?/(2a%2)
V2ro 2moa

c. If X ~N(u,0%) thenY = (X —p)/o ~ N(0,1).

d. Then Fix(x) = P(X <z)=P(Z<(x—p)/o) =
Fz((x — p)/o)

e. Denote F'z(z) by ®(z), the standard normal cdf.

- S0 Fy(z) = ®((z — p)/0).

g. @ istabulatedin book.
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5.2

6. Linear combination of two independent standard normal random

variables is normal
a. Suppose X ~ N(0,1),Y ~N(0,1), X LY, Z=aX+0bY
forb>0,a+#0.Then Z ~ N(0,a® + b?).
i. Integrate overregionwith x € (—o0,0),
y € (—oo, (2 —ax)/b):
P(Z<2)=[% /Z el 2/2_y2/2)dydx

2T
2 w—ar\?2
2 — (——)°/2
m
usingy = (w — ax)/b
2,2
eXp(—ﬁz%fﬂ b
- /—oo /—oo 9 b a2 _I_bZdw dv
using z = (aw + bv)/(a® + b°)
w2
PR L

dw

“fe i Ve

7. Linear combination of any number of independent general normal

random variables is normal

a. Recall that means and variances both add.

b. Soif X; areindependent N(u, 0%) then X = = | X;/n ~
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N(p, 0% /n).
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