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[Sila pastikan bahawa kertas peperiksaan ini mengandungi LIMA muka surat
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Ing.tructiogs: Answer allten [10] questions.

Franan:. Jawab semua sepuluh [10] soalan.l
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Give the definitions of

(a) Outer measure
(b) Lebesgue measurable set
(c) Measurable function
(d) Lebesgue integral for a simple function
(e) Lebesgue integral for a non-negative function
(f) Lebesgue integral for an arbitrary function

[6 marks]

Prove that all irrational numbers in [0,1] is measurable, and find its measure.

[7 marks]

Answer the following question, and give reasons:

(a) Is the set t-ri=, {x e R :0 < x < f} measurable?

(b) Is the set ni=, {x e R :0 < x < }} measurable?

If so, then find their measures.

[10 marks]

Let f:[0,1] -+ R be a tunction defined by .f(*)= {:::t i::"t= P
Isinx, jikax e Q

Is / Lebesgue integrable? Justify your answer.

[10 marks]

Given a sequence of function s (f,) where .f,(x) =(x + r;-* on the interval [0, 1] .

(a) Find the pointrvise limit / of the sequence (,f,) on [0,1].
(b) Show that f is measurable on [0,1].
(c) Then find the integral lr,rf .

[2 marks]

(a) Provide an example of a sequence (f,) of measurable functions on [0,1]

such that f^ -+ f almost everlnvhere, and fn > 0, but

liminf [*,uf^* If .

(b) Examine which one of the three theorems: Monotone Convergence
Theorem, Fatou's Lemma, Dominated convergence Theorem, is relevant
to your example in part (a).

[12 marks]

J.

4.

6.
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Beri takrif bagi

(a) Sukatan terkeluar

@ Set tersukatknn Lebesgue
(c) Fungsi tersukatlan
(d) Kamiran Lebesgue untukfungsi ringkas
(e) Kamiran Lebesgue untukfungsi bukan negative
(l) Kamiran Lebesgue untukfungsi sebarangan

[6 markahJ

Buhikan bahawa semua nombor tak nisbah dalam l0,If adalah tersukatknn, dan

cari sukatannya.

[7 marlmhJ

Jawab soalan berilan, dan beri penjelasan:

(a) Adakah set v|-r{x e R.:0 < x <}\ tersukatkan?

(b) Adakah set ai=r{x e R :0 < x <{\ tersukattran?

Jika ya, maka cari sukatannya.
p0 marknhJ

fcosx- iikax e 0
Biarkan f :l},ll-+R suatufungsi ditalcrif sebagai f(x)=\ i., :.

LSln.r, JrKar € v
Adalmh f terkamirknn cara Lebesgue? Terangkan jawapan anda.

p0 markahJ

Diberi suatu jujukanfungsi (f^) dengan f,(x)= (x+f)-+ pada selang [0,1].
(a) Cari had titik demi titik f untuk jujukan (-f") pada l0,Il.
(b) Tunjukkan bahawa f tersukatknn pada l0,If .

k) Kemud.ian cari kamiran 
lr,rrf 

.

[12 markahJ

(a) Beri satu contoh jujukon (f,) fungsi tersukatkan pada l0,l) sedemikian

f^ + f hampir di mana-mana, dan f,>0,tetapi
liminf I*,rf,* [f .

(b) Selidik mana di antara tiga teorem berilai: Teorem Pertumpuan
Berekanada, Lema Fatou, Teorem Pertumpuan Terdominasi, relevan
dengan contoh anda di bahagian (a).

[12 markahJ
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Suppose /:lR. + [0,*) is a measurable function, and ft + 0

Let g(x) = f (lrr-) untuk xelR. Show that g is a measurable
. | ,f

prove that 
JS =io lf .

State precisely what it means by the statement: "elements

functions but equivalence classes of functions".

IMSS 3o2l

is a real number.

function, and then

[12 marks]

of I! (X) are not

[5 marks]

9.

10.

Prove/disprove: Le (X) 
= 

Lo (X) whenever | < q < p <a and m(X) <a .

[12 marks]

Give, with proof, an example f e El},\, but is not in t)10,t1.
[14 marks]
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7. Andaikan /:lR.+[0,*) fungsi tersukatkan, dan k+0 suatu nombor nyata.

Biarkan g(x)= f (lo) untuk xelR. . Tunjukkan bahawa g fungsi tersukatkan,

dan tuniukkan bahawa If = i, [t
[12 markahJ

8. Nyatakan dengan tepat malon untuk pernyataan berilafi: "Unsur untuk

I! (X) adalah bukanfungsi tetapi kelas kesetaraan untukfungsi".

[5 marknhJ

9. Buhi/Sangkal: Lp(X)gIJ(X) untukl.<q<p<6 dan m(X)<a.
[12 marlmhJ

10. Beri dengan bulcti, suatu contoh sedemikian f edl},l1, tetapi bukan dalam

^C10,11.

[14 markahJ
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