Lecture 07: Distribution of Random
Variable Function

BX 21 HENEE, Efg(e): R - R, EENTEY, X =z, YV =g(z), Y 2
X wEs, eAY = g(X). £ X Momed, BRMNFERE Y 5%

Discrete Situation
B X B EHAENTE, ESthEN
I T2 T

b1 D2 T Dk

MAY € {g(zr)}iy, ZERAUSE {y1,Y2, -, Uk, -}, BRY iREHEMENEE.

28 P(Y = y) = P(g(X) = y) = P(z € {z|g(z) = y}), BasIamaTs
P(Y = y) = Zm:g(w):y P(X = "I:)°

(411 X EEMAMNLTE, P(X =0) =0, 4FEELcN, P(X = k) = P(X = —k) = pF
. RY = X2 mnee.

W B p: YO P(X =2k) =0 2P(X =k) =232 pb=1, @@p=1

ERAY WEEREREEY. XTEEneEN, &

P(Y = n) = PX* = ) = P(X = i) = {260 o vm el

, otherwise

S AMEHEE P(X = k) £ P(X = —k), RE P(X = +k) = 2p*, Y ®HHHE Ltk
R, I, HHTRNHHRMHE R TR HHTE——RE,

Continuous Situation

B X HESRBITE, yv=g(z) BEERY, ¥ = g(X), —ft, TOTFR Y BH5HEK
Fy(y) MZE&H Py (y):

Fyy) = P(Y £3) = PlolX) £9) = Ple e falote) <u) = | pateyes

RENESRESH Y, BRELTF yoFER. & Fy(y) 7%, Wpy(y) = Fi(y).
[#1 X ~ N(0,1), RKY = X857,
. EEEY >0, FUFERy <0, Fy(y) = 0.
MFy>0, &
Fy(y) = P(Y <y) = P(X? <y) = P(—y < X < /y) = Fx(v/y) — Fx(—/)
#K py (y), BMNEX Fy(y) kS, FREREREN:
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Py(y) = Fy(y) = Fx(y/y) — Fx(— \/?/)
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gL,

1 _y
—e 2 ,y=>0
py(y) =3 V2w
0 ,y <0

F: Y = X2 HABRMN— 1 EBEEN X2 9%5. X2 OhR5T¥PHN— 1N EEN .

HRMAFEERTE Fy(y) BRSHE py(y). By = g(z) m8EHE, Nt g(z) MA—LASE
%, AZERHTEZEERY py(y).

| Theorem 7.1|3§ X HiEsralbst 58, %r; 4 px (). By = g(z) FREBLLTSEIES
g’(a:)>0:52g( ) <0, MY = g(X) hhiEERMEHNTE, B

pr(y) {gx(gl(y)) (g7 ()] ggizﬁ

feh gl (y) £ g(z) MREH.

F: Yg(z) BiFR ¢ (zo) BHEEE, TLLER g (y) Eyo = g(zo) LTS, BENETIZEA,
g (z) MATREFERA zo BBl O (4 f(z) = 2 9z = 0 &), AT g 1 (y) 7 yo = g(mo) LM SN
BEAE, WEX ¢ () FER 0.

WERA: X BLUERIFBIERIERL, BEERKENF (REELLR LBEIME):

9 ' (vo)
Fy(yo) = P(Y < yo) = P(9(X) <o) = / px(z)dz

—00

nBERT =g '(y):

Fy(yo) = / " px(e (@)dg " (3) = / " px(e @) (e ) dy

IRFEMIR D EKREIE,
py(v0) = Fy(yo) = px(9 ' (%0)) (9 *(v0))’
_ Tl 7 g(X). Rk Z Wy

ag

(611 X ~ N(p,02), Z =2
iR B g(r) BipEE, B¢ (z)

pz(2) = px(97(2) [(97'(2))'| = px(oz+ 1) -0
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0. g '(2) =0z + o

1 - (o‘z+,ufp)2
= O - (A 202
V2mo
1 22
fr— 677
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B Z ~ N(0,1).
(51 % X BA (—5,5) Lo 8%H, ¥ =tan X, RY 895%.

f#: y=g(z) =tanz, = = g '(y) = arctany, (arctany)’ = ﬁyg 2
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py(y) = px(arctany) - ‘Tyﬂ
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