NTHU MATH 2820, 2012 Solution to Homework 1

CH1

U Ai=a+) 454545 4,
=1 k=2

then, p(| ) Ai) = p(A1) +p(d_ AAS.. A5 Ay)

=1 k=2
also,n ASAS .. AS A = p(ASAS .. A5 | Ay) < p(Ayp)
so,p(| ) Ai) = (A1) +p(>_ ATAS .. A7 Ay) < p(A +2p<A => " p(4y)
i k=1

1 k=2

46.(a)

P(Red) = 1 3+1><2—31
WSy T 70
46.(b)
P(H d < 2
P(Head]Red):w:é—?:—
P(Red) 231
60.
P((AuC)NnB) P(ANnB)U(CNB
P(AUC|B) = (( )NB) _ P(( ) U ( )
P(B) P(B)
P(ANB)+P(CNB)-—P(ANBNC
= ( ) ( ) — P ) P(A|B) + P(C|B) — P(ANC|B)
P(B)
68.
A1 B,B 1 C,then A L C is wrong.
Example:
Pla) =3, A=0,1
P() =3, B=0,1
Plc)=14,C=0,1
P(a,b) =1, A=0,1,B=0,1
P(b,c)=1%,B=0,1,C=0,1
P(a,c)
=0, (a,c) =(0,0),(1,1)
1
= 57( ) (1>0>7(O 1)
and
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but P(a,c) # P(a) X P(c) # A L C QED.

78.(a)
P(AA) = %
P(Aa) = %
P(aa) =0
78.(b)

P(AA) =p,P(Aa) = 2q,P(aa) =r

Second generation

Py(A) = P(A|AA)P(AA) + P(A|Aa)P(Aa) + P(Alaa)P(aa) = p+ q

Py(a) = P(a]AA)P(AA) + P(a|Aa)P(Aa) + P(alaa)P(aa) =q+r
Py(AA) = Py (A)Py(A) = (p+q)* = ;1
Py (Aa) = 2P (A)Pa(a) =2(p+ q)(q+7) = 2q1
Py(aa) = Py(a)Py(a) = (¢ +7)* =m

Third generation
P3(A)=p1+q

Ps(a) =q1 +7m
P3(AA) = (p+@1)* = (p+q)°
Py(Aa) =2(p1 + q1)(q1 + 1) =2(p+ ¢)(q + 1)
Py(aa) = (g1 +71)° = (¢ +7)°

.. The second and third generations have the same probability.

CH2

6(a).

X =number of heads before first tail.
P(X=0)=3PX=1)=1P(X=2=%P(X=3)=:=P(X=4) =5
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=1,4<X

6(b).
X =number of heads following first tail.
PX=0)=2PX=1)=2PX=2=1PX=3)=5PX=4)=0

1
= 2<X<3
16

=1,3<X

6(c).
Y =number of heads minus the number of tails.
P(Y =0)=P(2H2T) = 3,P(Y =2) = P(3H1T) = ; = P(Y = —2)

P(Y =4) = P(4H) = = = P(Y = —4)

6(d).

Z =number of tails times the number of heads.
P(Z=0)=P(4H)+ P(AT) = t,P(Z =3) =2P(Y =2) =
P(Z=4)=P(Y =0)=2

1
2

33.
(1)
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(2) BF(2) o 1 — —Ly BIRHEB, FiLL F(2)B— CDF.

F() = L F() = L1 - exp(—az®)] = afatlemo’
Oz oz
(3) F(x)fR K2
40(a)
fa) = ca®
1 3
/cx2d:c:1:> p=1=>c=3
0
40(b).
f(x) = 327
/ fly)dy = / 3y3dy =23,0<z <1
0 0
40(c).
0.5
Pm1§m§05y:/ 3zidr = 2|07 = 0.124
0.1
CH3

1.(a)

The last row is marginal of x. The last column is marginal of y.

X
y|[ 1 2 3 4
1].10 .05 .02 .02 .19
21.05 .20 .05 .02 .32
31.02 05 20 .04/.31
41.02 .02 .04 .10 .18
19 32 .31 .18
7.
_ O0F(z,y)
" owdy = f(z,y)

so we can get the density of (x,y) and marginal density of x and y.

— f(z,y) = afe e PV 2,y > 0,0,8>0

ﬂwaéfmwmzm”memﬂ@=éfumwzwﬂmeo
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1 1 1
6 6 1
P(X >Y) / / f(z,y)dzdy —/ / ?(x+y)2dxdy = ?/ §x3—|—x2y+xy2];dy
y 0

6 (* 7T, o, 1 6, 7 , 1, 1, 1 1
—7/0 AR +y+3—7( Yty gy +3ylo)—2
iLet x +y =1t
(ii) y
d(z, 6
flz,t) = f(x(z,t),y(z, )| ]|, |J] = (= y),f(w,t)z—t2,0§t§2
d(z,t) 7

6
P(X+Y <1)= //—t dxdt = / ?t2x|gdt
3
:/ —t?dt =
o 7 14

(i)

1 6 x> x? T 2
<3 = /f AR
12.(a)
o [ #ay)dzay =1
/ / f(uvdudvzc/ U——’U Je T dv
0o J— 0
004 3 —x
c —ze d:l:——ch(4) 1
. 3 3
=>c= -
8
12.(b)
flz,y) = (x —yHe ¥, —r<y<r,0<z <0

The margmal density is f(x) and f(y).

| 1
f(z) = / g(fﬂ2 —y’)e dy = 69036_96»0 Sz <oo

e Y(y+1)

> 1 2 2 —
— (22— Ty = ——2 L >0
f(y) /y 8(96 y“)e “dx 1 y

~ 1 1
=/ (a% —y*)e "dz = 2¢*(1—y),y <0

-y

@ |
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