TUGAS KELAS
PEMBAHASAN SOAL CHEBYSHEV

Disusun Untuk Memenuhi Salah Satu Tugas Mata Kuliah
PENGANTAR TEORI PELUANG

Dosen :
Ir. Agus Purwoto, M.Si

Disusun Oleh :

KELAS1-D

SEKOLAH TINGGI ILMU STATISTIK
JAKARTA
2011



1.  Bentuk ketidaksamaan Chebyshev, pada :
a) Distribusi Normal X = N (u; 02)

“2:“2
c'=o
1
Pllx—p| = ro] < = 0 Batas Atas
1
Pllx—p| £ ro] 2 1- = 0 Batas Bawah

r2

b) Distribusi Normal Baku X = N (0,1)

pu=0

=1

Pllx| = r] < = 0 Batas Atas
1

Pl £ r] 21— = 0 Batas Bawah

r2

c) Distribusi Poisson X =~ N (A; 1)
L=A
=L

Pllx—2] = rV/A] < iz 0 Batas Atas

1
Pllx—2A < r/A] = 1- = 0 Batas Bawah
d) Distribusi Binomial X = N (np ; npq)
H = 1p
o = npq

l

P[|lx—np| = rynpq] < = 0 Batas Atas

P[lx—np| < ry/npq] = 1-= 0 Batas Bawah

r2
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2. P[x| =2k] £ kizjikaxmengikutiN (0,1

Diketahui :

p =0

o’=1

o =1
misalkan k =ro
k=r

Solusi :

1
P(lx—p| = ro) < z

Dengan mensubstitusikan p =0 dan o = 1, maka diperoleh

P[Ix — 0| = r(1)] < rlz

1
P[|x| = k] < 2 ( terbukti )

3. Suatu fungsi diketahui :
1

f(x) = = X = 1,2,3,..
= 0, untuk x yang lainnya
Buktikan :
P|x-ul= 2] < % sedangkan peluang sesungguhnya bernilai i
Sebelum membuktikan peluang Chebyshev, kita perlu mencari nilai 4 dan o2
Pencarian nilai u menggunakan MGF (Moment Generating Function)

M, (t) = E () = Zetx £(x)

o k=1
x L
My(®) = ) e
k=1
ot o2t o3t
M, (t) = Sttt
et et
& < t
2 2 €
My (t) = et 2 _et 7 _ et
I=-7 ==
, e'(2 —e") — (—eN(eH)
MX (t) = (2 _ et)z
, 2et — et 4 %t 2et
MO = —GTar - T Eoey
E(X) = M; 0 2.¢ 2
= = t = = — =
=B = M=0) = 5T

My (t) = E(X?)
2et

M, = ———
X (2 —ehH)?
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2e'(2 —eYH? + 2(2 —eY(eh)(2eH

M (O M
Mit=0) = 2oz (; _2(620)—4 &) (e")(2¢")
Myt =0) = 2@ Dl (; _2(12)4— DM
M/ (t=0) =EX?) = 2;—4= 6

02

E(X?) - (E(X)?

o2 =6-(2)?%=2

Dari hasil pencarian di atas didapatkan nilai
u =

02 =2

o=+2

1

P[lx— 2| >V2(¥2)] < >
' (2)
P[Ix—ZIZZ]S

P[lx —u| = 2] <= (TERBUKTI)

1
2
1
2

Dengan peluang sesungguhnya

P[|lx — ul= 2] = P[|x — 2|= 2]

P[|x — 2|> 2] = 1 — P[|x — 2|< 2]

P[Ix —2|=2]=1—-P[0<x<4] =1-P[1 <x< 4] (Karena x bergerak dari 1)
1 1 1

1
P[|X—2|2 2] = 1—(§+2—2+2—3+2—4)

P[Ix — 2|> 2] = 1 — = = — (TERBUKTI)
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4. Dik:
u 12

o’ =4

c=2

a. P[6 < x < 18]

1
P[lx—12| < ro] = 1 -
1
Pllx—12|< 6]> 1-—
r

ro==6
2r = 6
r =3

P[lx—12| < 6] =
P[lx — 12| < 6]

Pl[6 <x<18] =

b. P(3<x<21)
1
Plx-12| < ro] =2 1 - =
r

1
P[x—12|< 9] > 1- —

r2
ro=9
2r = 9
r =—
2

1
P[lX—12|<9]2 1—?
)
12 9 77
— < -
Pllx—12] < 9]

77
PB<x<2l]2

a~]

—

o

|
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o

\Y

w

[—

IA

— Wl w
le’_‘ |

a~]
—
o

|
U
o
\Y
w
[—
IA

SEKOLAH TINGGI ILMU STATISTIK | PEMBAHASAN SOAL CHEBYSHEV by 1 -D _




b. P[|x-10] < 3]
Dari pernyataan diatas didapatr =1

1
P[|x-10] <3]=1 - —

12
P[|x-10]| < 3]=0

c. P[5 < x < 15]
P[5 <x<15] =P[|x-10| < 5]
5 =ro
5 =

PlIx-10]< 5] > 2
x- = 25
PIS < x < 15] = 22
[ x ]—25

d. Nilai ¢
P[|x-10] = c] < 0,04
P[|x-10|> c] < 0,04

1
P[Ix-10] = c] < 5
1 4
— = 0,04 = —
r2 100
100
r? = — =25

c =10 =53) =15
6. Dik:
f(x) 6x(1—-x%x), 0<x<1

=0, ow

Hitung P[ | x- p| < 20]

EX) = f_ooxf(x)dx

EX) = f x(6x)(1 — x)dx

EX) = fl (6x% — 6x3)dx
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3
E(X):u: 2 — E—E
E(X?) = fooxzf(x) dx

1

E(X?) = f x? (6x)(1 — x)dx

E(X?) = f

0

1
6x3 — 6x* dx

3 6 1
— 5
B = (53 = )l
E(X2) — 3 6
= -
E(X?) = —
) = =

2

E(X*)- (EX)?

3 1,2
#=2
10 \2
1

2 _

20
1

0 =——

2v5

Cara Chebyshev :

1
P[|X—|,l|<20']21—r—2
P[ 1<2 1)]>1 !

X_— — = — —
2 245

P[ 1<1]>3
TS ElIT

Peluang sesungguhnya :

P[(- L+ 1) <x< (2
- 4 = x —
I\ 5 2

P[(- L+ d) <x< (4
- — 4+ = x —
I\ 5 2

P[(- L+ d) <x< (2
- — 4+ = x —
I\ 5 2

P ( 1+1)< <(1
- — 4+ = x —
I\ 5 2

+ 1)'
2/
N 1,1
2
+ E) = f\/gl . 6x(1 — x)dx
1=
. 1,1
2
+ E) = f\/lg 1(6x—6x2)dx
1
1\] —+3
+ E) = (3x% — 2x) |\_E+15 0.9838
_ L]
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X ~U(a, 10)dengan p = 5 ; 0% =
Hitung P[|x — 5| > 4]

a+b a+ 10
= - 5 = —>a=20
2
ro =
S5
N
443

1
Pllx—5|> 4] <
1
P[lx—5|> 4] <
4\/572
5

P[lx—5|> 4] <=

> P[x—5|> 4] = 1— P[|x—5| < 4]
P[lx—5|> 4]=1—- P(1<x< 9)

o1
P[|x -5 4] = 1 - —d
he=51> 4= 1~ | fods

P[lx — 5| > 4] = (1—1’(—0)@
9-1

P[lx— 5| > 4] = 1—(T)

P[lx—5| > 4] = é

Dik :
X~U(1,3)
a=-1
b=3
P[|x — pu| = 20]
_a+b_3+(—1)_
" 21 ) 2 1_ 4
2 = o (h—a)2 = (2 _(—1))2 = —
o’ = —(b-a)P =B - (-1 =3

2
0=—

V3

1

P[|X—u|220]sr—2
r=2

/Bisa dilihat bahwa\

nilai peluang yang
sebenarnya yaitu §

yang  merupakan
bagian/subset dari
peluang kesamaan
Chebyshev dimana
1_25

57 48

\_ )
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» Peluang Kesamaan Chebyshev
Pllx—ui=2(3)] <5
Pli-1=2(2)] <5 )
Pllx-11>+| <2

> P[|x—1|2%]=1—P[|x—1|<%]

p[| 1|>4] 1 p[( 4+1) (4+1)]
X—1ll=z—/=1- -— <x<|—=
3 V3 V3 >
4
plx—1]2—|= 1 fld
x—1=2—=[=1 - —dx
I V3 i 4
_ﬁ-‘—l
- 4 1 1 %+1
P|x—1|2—=1—(—x)|34
- '\/:)_)— 4 _ﬁ-‘—l _/
[ 4 2V3
Pllx—1] = —|= 1-"=2==0,1547
I V3 3
9. Dik:
pu = 20 kg/hari
o? =16
o=4
Ditanyakan
a. P (X>40)

b. P (10 < X < 30)

Jawab :

a. P[X > 40] < E(gf‘))

Plg(x) > 40] <

P[g(x) > 40] <

N|H-I>|N
o| o

b. P(10 < x < 30) = P(10;20 <7< 30;20)

10 — 20 30 — 20

p (— <ZIL<——
4 4

Atau dengan kesamaan Chebyshev

) =P(-2,5<Z<25)=09876

Pllx — 20| <10] > 1 - dengan 10 = ro = 4r > r =2
1 21
Pllx = 20| < 10] 2 1 - — = Pllx = 20| < 10] = =

2

/Bisa dilihat bahwa\

nilai peluang yang
sebenarnya  yaitu
sekitar 0,1574 yang
merupakan

bagian/subset dari
peluang kesamaan
Chebyshev dimana

01574 <1
J

\_
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10. Dik:

L= 120
0> =8
G=2\/§

. 1
Dit: a. P[|x — p| = 810] < =

1
b.Plx —p| < 1201 > 1 -
Jawab:
a. Pllx—p|=810] <5

ro = 810

2rv2 = 810
__ 405

7z
P[|x — 120| > 810] <

1
2
(%)
2

(405)2
2

16ﬁ925
b. P[IX—p| <1201 21—+

P[|x — 120| = 810] <

P[|x — 120| = 810] <

ro =120

2rv2 = 120

60
r=—

V2

P[|x — 120]| < 120] > 1 — —

6oN2

&)
2

(60)2

P[|x — 120]| < 120] > 1 — —

1800
P[|x — 120] < 120] > ==
1800
11. Dik:
pn=_8
0?2 =9
c=3
Dit :
a. P(—4 <x <20)
b. P[Ix—8| = 6]

P[|x — 120| < 120] = 1 —

Jawab :

Cara Kesamaan Chebyshev

1
a. P[lx—8|<12]21—r—2

ro =12
3r=12
r=4

1

42
5

Pllx—8|<12]>1-
1
P[Ix—8|<12]2;
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b. P[|x—8|26]sri

ro==6
3r=6
r=2

P[lx—8|=6]<
P[lx—8|=6]<

-PIH!\[)\)'H

12. Y~B(n;0,25)
P[|Z = 025| < 0,05]

a. Untuk n= 100

1
P[|———025| < 005] =1— —
100 2

1
Plly-25/<5] 21~

L= np
u= 100 (0,25)
n= 25
0 =npq
0% = 100 (0,25) (0,75)
o’ = 18,75
5v3
G:—
2
ro =5
10 2
r=—=—
53 43
y 1
P[|—-025| < 0,05] > 1-
(1555~ 0251 < 0,05] = ay
V3
y 1
P[|=—==-025]| < 0,05] = -
100 4
b. Untuk n = 500
P Y 0,25 < 0,051 > 1 !
[500 /251 ’ ]I r2

P[ly- 125/ < 25] = 1— —

=

W=np
1= 500 (0,25)
n= 125
02 =npq
6% = 500 (0,25) (0,75)
o0? = 93,75

5v15
o0 = ——

2

ro = 25
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25
2
S0
V15
P[|—— — 0,25 < 0,05] = 1 !
55 = 0251 < 0.05] = _(10)2
V15
P[|=— — 0,25 < 0,05] > 0,85
500

¢. Untuk n=1000

y 1
—— — 0,25/ < 0,05] 21— =
1000 r2

1
P[ly- 250/ < 50] = 1~ —

P[]

W=np
W= 1000 (0,25)
u= 250
o2 =npq
0% = 1000 (0,25) (0,75)
0% = 187,5
_ 5v30
2
ro = 50
20
V30
y 1
P[|—— — 025| < 0,05] = 1— —
1000 r2
y 1
P[|—— — 025| < 0,05] = 1— _
1000 ( 20 )
V30
P[|—2— — 0,25 < 0,05] = 0,925
1000
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13. Diketahui
7

p=>

5
2 _ 2
=3
o B
=3

P[|X-35] < 2,5]
Ditanyakan : Tentukan k dan batas bawah dariP [ |[X - 3,5| < 2,5]
Jawab :

0% = — o=

ko =3 — k=
2

Batas bawah

P[|X-35] <25 >1-

P[|X- 35 <25]>1 -

P[1X - 35| < 25]=> 1

N
G| F—‘T,| —_

P(IX-35] <25) >

TERIL AN

U] W

SEKOLAH TINGGI ILMU STATISTIK | PEMBAHASAN SOAL CHEBYSHEV by 1 -D




