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1. (a) Xl' X2, .•. , Xn adalah sampel rawak daripada taburan N(j.l, cr2).
1 n

( _)2
- 1 n

Andaikan S2 = - 2: Xi - X di mana X = - L Xi.n-I i=1 n i=1

(25 markah)
Dapatkan Var (S2).

(b) XI' X2, .. , Xn adalah sampel rawak daripada taburan N(O, cr2). Dapatkan
penganggar kebolehjadian maksimum buat cr2.

(25 markah)

(c) Xi' X2, .. , Xn adalah sampel rawak daripada taburan N(1, cr2). Binakan selang
keyakinan 95% bagi cr2 dengan menggunakan kaedah kuantiti pangsian.

(25 markah)

(d) Diberikan n = 10, s = 0.04. Katakan kita ingin menguji Ho: cr2= 0.01 menentang
HA: cr2 < 0.01. Dapatkan rantau genting ujian ini jika statistik ujian ialah

X2 =
(n - I)S2

cr2o

(25 markah)

2. (a) Takrifkan statistik tertib.

(20 markah)

(b) Ia digunakan di dalam kaedah kebolehjadian maksimum untuk mencari penganggar.
Berikan suatu contoh tentang hal ini.

(30 markah)
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(c) XI' X2, ... , Xn adalah sampel rawak daripada taburan seragam(s - �, S + h)
Andaikan YI < Y2 < ... < Y

n
menandai statistik tertib bagi sampel rawak

v, + Y2tersebut. Katakan
2

adalah penganggar bagi S. Semak kesaksamaan

penganggar ini.
(50 markah)

3. (a) Nyatakan Teorem Lehmann-Scheffe'.
(20 markah)

(b) XI' X2, ... , Xn adalah sampel rawak daripada populasi bertaburan seragam (O, S),
S> O. Tunjukkan Yn

= maksimum (Xj , X2, ... , Xn) adalah statistik cukup dan

lengkap.
(30 markah)

(c) Seterusnya cari PSVMS bagi S di dalam (b).

(50 markah)

4. Xl' X2, ... , Xn adalah sampel rawak daripada populasi yang mempunyai fungsi

ketumpatan kebarangkalian f(x; S) = li- e-xia, S > O, x > O.

(a) Dapatkan penganggar kebolehjadian maksimum bagi S.

(25 markah)

(b) Dapatkan maklumat Fisher bagi S.

(25 markah)

(c) Seterusnya nyatakan taburan asimptot bagi (a).
(20 markah)

(d) Dengan menggunakan (c) binakan selang keyakinan hampiran 95% bagi S.

(30 markah)
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5. (a) Takrifk:an Ujian Paling Berkuasa Secara Seragam.
(20 markah)

(b) Andaikan XI' X2, ... , Xs adalah sampel rawak daripada taburan Bernoulli.

f(x; 9) = 9x(1 - 9)I-x, x = 0, 1, 0<9 < 1. Katakan kita hendak menguji

Ho: 9 = � menentang HA: 9 < l Berdasarkan sampel tersebut, tolak Hojika
5
.I. X, < c. Tunjukkan ini adalah ujian paling berkuasa secara seragam.
1=1

(50 markah)

(c) Dapatkan aras keertian apabila c = 1.

(30 markah)
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Lampiran
Bab 5

1.

2. M = 1. £ X�, r = l, 2, 3, ...r n i=I l

3.
- l n
X = - I X.

n n i=I
l

4. MI = 1. � (X. - x-)r l 2 3r n .
.L. l ,r=", ...

1=1

5. S2 = _1_ £ (Xl. _ x)2n n-l· l1=

6.

7. E[MT] = E[x1

8.

9.

n n - -

10. I (X. - f.l)2 = I (Xi - xf + n(X - f.l)2.
i=I

I

i=1

12. Mx(t) = [M(tln)t

13. hadP(IXn - /11<£) = l
n .......

14. had F, = F
n .......
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16. had Fn (z) = <I> (z)
n-+-

19. G1(y) = 1-[1-F(y)]n

20. o, (y) = [F(y)]n

21. gl (y) = n(1-F(y)]n-l fCy)

22. gn(y) = n [F(y)]n-l fey)

23. Ga(y) = t (�) [F(y)]i [1- F(y)]"-iJ=a J

n!24. ga(y) =

(a-1)!(n-a)! [F(y)]a-l fey) [1_F(y)]n-a

25. ga,[3(x,y) = (a-l)!(13-��l)!(n-13)! [F(x)]a-l f(x)
[F(y) - FCx)]�-1 f(y)[l-F(y)]n-f3, a < 13

n26. g(YI' Y2' ... , Yn) = n! IT fey;)
i=1

27. Median sampel = {�(YIl/2+Y(n+2)/2)' jika ngenap
Y(n+I)/2 , jika n ganjil

28. Julat sampel = y _ yn l
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29. Tengahjulat sampel = � (YI + Yn)

{O, x
< c

30. had Fn(x)=
n-+oo 1 , x ;::: c

31. P(I Xn - c I < c) = 1, c> °

32. had Mn(t)= M(t)
n-+oo

34. had[1+�+ 1f/(n)]n = had(1+�)n= ea, jika had 1f/(n) = °
n-+oo n n n-+oo n n ..... oo

Bab 6

n

1. L(e; Xi' x2' ... , xn) = II f(xpO)
i=1

n

2. L(eI'02' ... , el.) = II f(xi,OI' O2, ... , Ok)
i=1

4. E[T] = 'tee)

5. Ee[{T-'t(e)}2] = Var(T) + {E[T] - 'tce)}2

6.
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8 . had � [I T" - -r(8) I< £] = 1, £ > O
n-too

13. E[X] = E[E[X 1 Y = y]] = E[E[X 1 Y]]

14. Var (X 1 Y = y) = E[(X - E[X I y]f 1 y ]

15. Var (X) = Var (E[X 1 Y]) + E[Var (X 1 Y)]

16. E[z(n] = O � P[z(T) = O] = 1

17. fex; S) = a(S) b(x) exp [c(S) d(x)]

18. f(x; S}' ... , Sk) = a(S}, ... Sk) b(x) exp [CI(Sl' ... , Sk) d1(x) + ... +

ck(SI' ... , Sk) dk(x)]

19. f(x; S) = hex - S)

1
20. f(x; S) =

e h(X/S)

...9/-
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"

I eII nx, ;e) de
;=)
n

I II f(X; ;e) de
;=)

Rumus-Rumus
JIM 312 - Teori Kebarangkalian

Modul 1

Pelajaran 1

1. peA u B) = PCA) + PCB) - PCA (1 B)

2. PCA) = peA (1 B) + PCA (1 B)

3. PCA) = 1 - PCA)

4.
n!

n ---­

Pr
-

(n - r)!

5. (n) n!
r

-

r!(n - r)!

6.

Pelajaran 2

1. PCA (1 B)
PCB)

PCA (1 B) = P(A)P(B)

PCA' B) =

2.

3.
- -

PCA) = PCA' B) PCB) + PCA' B) PCB)

PCA (1 B.)
PCB.' A) =

1

1 n

.L PCA' Bj) PCB)
J=1

4.
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Pelajaran 3

b

1. P(a::; X s b) = I f(x) dx
o

2. Pea < X < b) = I. g(x)a<x<

3. F(t) = P(X ::; t)

4. Pea < X ::; b) = F(b) - F(a)

s. �t F(t) = f(t)

6. Fy(t) = Fx (g-l(t))

7. Fy(t) = 1 - Fx(g-l(t))
8. fy(t) = fX(g-l(t)) I J I

9. da-l(t)J = °dt
k _[

10. fy(t) = .I. fX (g i (t)) I Ji I)
1=1

d -[
11. Ji = dt gi (t)

12. Py(Y) = I. Px(x)
x E A

Modul2

Pelajaran 1

1 . E(X) = I. xp(x)
X E Julat X

2.
1

1 + x + x2 + ... + x" + ...
=

1 _ x
' I x I < 1

3.
1

1 + 2x + ... + n xn-l + ...
=

2 ' I x I < 1
(1 - x)

-

4. E(X) = I x f(x) dx

96
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5. E(X) = f [1 - [(x)] dx - f F(x) dx

o

6. E[G(X)] = I. G(x) p(x)
x E Julat X

M

7. E[G(X)] = f G(x) [(X) dx

8. E[c] = c

9. E[cX] = c E[X]

10. E[X+c] = E[X] + c

11. Var (X) = E[X - E[X]]2

12. Var (X) = E[X2] - Jl�

13. Var (X) = I. x2p(x) - Jl�
x E Julat X

-

14. Var (X) = f x2 [(x) dx - Jl�

15. Var (a) = O

16. Var (aX + b) = a2 Var (X)

17. Fx (tk) = k, O < k < 1

Pelajaran 2

1. ffik = E[Xk]

2. ffik = I. xk p(x)
x E Julat X

3.

M

ffik = f xk [(X) dx

4.

5.

- 11 - [Lampiran JIM 414]
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6.

7. Jl[k) = E[X(X - I)(X - 2) ... (X - k + 1)]

met) = E[etX]8.

9. met) = L etx p(x)
x E Julat X

-

10. met) = J e= f(x) dx

11. my (t) = E[etg(X)]

12. my (t) = L etg(x) p(x)
x E Julat X

-

13. my(t) = J etg(x) f(x) dx

14. my(t) = ebt mx (at)

15. m(i)(O) = I1\

16. ket) = fn met)

17. 'V(t) = E[tx]
• f(i)()18. ret) = L -.a_ (t - a)'

i=O I!

19. �i) (O) = i! pei)

120. P(I X I � a) < 2 E[X2]
a

21. 1
P( I X - JlI � ao) s 2a

P( I X - JlI < ao) �
122. 1-2a
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23. P(X;;:: a) s E[X]
a

-

24. E[xn] = J nxn-1 (1 - roo dx
o

Pelajaran 3

{q,
x = O

1. (i) p(x) = p, x= I

O, ditempat lain

(ii) E[X] = P

(iii) Var (X) = pq

(iv) met) = q + pet

2. (i) p(x) = {(:) pX qn-x, x=O, 1, 2, ... , n

O , di tempat lain

(ii) E[X] = np

(iii) Var (X) = npq

(iv) met) = (q + pe')"

3.
(�)(�=�) -

(�)
• x-O.1. 2•...• n

O , di tempat lain

(i) p(x) =

(ii) E[X] = �
(iii) Var (X) =

nK(N - K)(N - n)
N2(N - 1)
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X - Binomial (n, p)

X - hipergeometri (N, k, n)
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5. (i) p(x) = {qx-Ip , X = 1, 2, 3, ...

O , di tempat lain
x - geometri (p)

(ii) E[X] = lip

(iii) Var (X) = q/p2

pet(iv) met) = �-­

l - qet

p(x)= r=n
prqx-r, x=r, r+ 1, r+2

6. (i) r=2, 3, 4, ... X - negatifbinomial (r, p)

O , di tempat lain

(ii) E[X] = rip

(iii) Var (X) = rq/p2

(iv) m(t) = [ pe' Jl-qet

7. (i) p(x) = {e-. �� • x = 0.1.2. """ X - Poisson (1)
O , di tempat lain

(ii) E[X] = "-

(iii) Var (X) = "-

(iv) met) = eA.(et-l)

8. had (1 + X)I/X = e
x->o

9. had (1 +.!.J = e
X->- X

10. had (1 +ax Y'x = e"
x->o

100
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PELAJARAN 4

1. (i) f(x) = { b � a
' a< x< b

O, di tempat lain

(ii) E[X] =
a+b
2

(iii) Var (X) (b - a)2
=

12

ebt _ eat
(iv) met) =

t(b _ a)

2.
I •

1 --2 (X-Il)-
f(x) = e 217

,
-00 < x < 00

a.j2ii

(ii) E[X] = J.l

(i)

(iii) Var (X) = a2

I ••

Jl1+-u-t-
(iv) met) = e 2

3. had P [a::; s�::; ", � P(Z;::: a) - P(Z > b)
n-+oo npq

4. [ X-A Jhad P a s 01 < b � P(Z > a) - P(Z ;::: b)
A-+OO '\} A

{Ae-' > O
5. (i) f

,x_
(x) =

O , di tempat lain

(ii) E[X] = liA

(iii) Var (X) = 1/A2

(iv)
A

met) =--A - t

101
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x - seragam (a, b)

X - eksponen (l)
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-

6. roo = J xn-I e-lt dx
o

7. T(n) = (n - 1) r(n - 1)

8. T(n) = (n - l)!

9. (i) {AD
xn-I
__ e-M xo O

f(x) = F(n)
,

O , di tempat .lain

X - Gamma (n, l)

(ii) E[X] = nfA

(iii) Var (X) = nl),_2

(iv) met) = (_A)nA - t

{l
\)12-1 -vz

---x e

10. (i) f(x) = 2\)f2r(�) ,x > O

O, di tempat lain

(ii) E[X] = u

(iii) Var (X) = 2u

( 1 )\)12(iv) met) = --

1-2t

1

11 B( ) J tlt-I (1- t)Y-I dt. x, y =

o

- x-I

12. B(x, y) = [(1: t)"+Y dt

r(x)r(y)
13. B(x, y) =

T(x+y)

102
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{
1 xa-I (1- X)b-I

14. (i) f(x) = B(a.b) , O < x < 1

O, di tempat lain

(iii) E[X] =

a � b

ab
(iv) Var (X) =

(a + b + 1)(a + b)2

Modul 3

Pelajaran 1

1.

2.
x Y

P(X s x, Y s y) = I I f(t)' t2) dt, dt2

3. F(x, y) = P(X s x, Y s y)

4. f(x, y) =
a2F(x, y)
dxdy

Pelajaran 2

1. p(x) = L p(x, y)
y

2. pey) = L p(x, y)
x

..

3. f(x) = I f(x, y) dy
..

4. fey) = I f(x, y) dx

5. F(x) = F(x,·)

103
"

,

[Lampiran 11M 414]

X - Beta (a, b)
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6. F(y) = F(·, y)

7. f(x) = aF��,.)

8. fey) = aF�� y)

9. p(x I y) =
p(x, y)
pey)

10. f(x I y) = f��y?)
11. p(x, y) = p(x) pey)

12. f(x, y) = f(x) fey)

Pelajaran 3

1. E[g(X, Y)] = L L g(x, y) p(x, y)
x y

2. E[g(X, Y)] = J J g(x,y)f(x,y)dxdy

5. (i) Cov (X, Y) = E[X - J.lx)(Y - J.ly)]

(ii) Cov (X, Y) = E[XY] - J.lxJ.ly

6. Cov (ax, bY) = ab Cov (X, Y)

7. Var (X + Y) = Var (X) + Var (Y) + 2 Cov (X, Y)

104

[Lampiran JIM 414]

... 19/-



- 19 -

8. Var (.£ Xi] = .£ Var (X) + 2.L.L Cov (X, Y)
1=1 1=1 1<]

9. (X Y) =
Cov (X, Y)

p ,

o ox y

10. E[g(X, Y) I Y = y] = L g(x, y) p(x I y)
x
-

11. E[g(X, Y) I Y = y] = I g(x,y)f(xly) dx

12. E[E[X I Y = y]] = E[X]

13. E[E[Y I X = xl] = E[Y]

14. E[E[g(X) I Y = y] ] = E[g(X)]

15. E[E[g(Y) I X = xll = E[g(Y)]

16. Var(XIY=y) = E[X2IY=y]-(E[XIY=y)2

Pelajaran 4

1.
n!

P(xl,x2, .. ·,xk) =

x IX I X I
I' 2· .. · k'

(i)

(ii) P(x.) = (n) p�i(l- P )n-XII
X.

I I

I

(iii)

(iv) E[XjX) = n(n - 1) PjPj

(v) Cov (X., X.) = -np.p.1 J 1 J

105
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-00 < x < 00, -00 < y < 00

(iv) E[Xy] = J.lxlly + P O'xO'y

(v) Cov (X, Y) = p O'xO'y

Modul 4

Pelajaran 1

1.

2.

3.

4. E[X] = Il

5. Var (X) = .! 0'2
n

6.
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7. E[S2] = 0'2

8 Var(S2) = 1. (f..L _

(n-3) "'4).

n 4 (n-l)
\..I

9.

- 1 n
10. X - J.l = - L, (Xi - u)

n i=l

Pelajaran 2

1. p(u,V) = Px.v (g�l (u, v), g-21 (u, V))

'
..

3.

ax ax

J - au av
-

ay ay
au av

4.
m

f(u,v)= 2: IJilfx.y (g�l(u,v),h�l(U,V))
i=1

a h�l (u, v) a h�1 (u, v)
au av

- -

6. mu.vCtl't2) = f f ell&(X.y)+12h(x.y) f(x,y)dxdy

7. mu(t)= f fe,&(x'Y)f(x,y)dxdy

107
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..

8. (i) fu=x+y(u) = f fx.y(x,u- x) dx

..

(ii) fu=x+y(u) = f fX,y(u- y,y) dy

..

9. (i) fu=x_y(u) = f fX,y(x,x-u)dx
..

(ii) fu=x_y(u) = f fX,Y(u+ y,y) dy

.

..

1
10. (l) fu=XY(u) = J.. w fX.y(x,u/x) dx

..

(ii) fu=XY(u) = f
1
- fXy(u/y,y) dy
Iyl

'

..

11. fu=XIY(u) = f Iyl fx.y(uy,y) dy

Pelajaran 3

1. (i) f()
r[(n+l)/2] (1 x2)-<O+I)/2x =

r(nl2).JitD. +--;;- ,-oo<X<oo X - t
n

(ii) T =
Z

""V/n

(iii) E[X] = O

108 ...23/-
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2. (i)

o , di tempat lain

r[m+ n)/2 (m)ml2 x(m-2)/2
- x>O

r(ml2)r(nl2) n [1 + (mlny](m+n)/2
'

f(x) = X-F
m ,n

(ii) F = �;:;:
(iii) E[X] = _E__

n-2

(iv) Var (X) =
2n2 (m + n -2)
m(n-2)2(n-4)

- 0000000-
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