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103 學年度上學期博士班資格考試題

科目:實分析 2014.0918 

Real Analysis Qualifying Exam 

Each problem set counts 25 points. 

1.	 Answer the following questions regarding the Riemann-Stieltjes integral 

(i)Show that ifffdgexists?bhen so does jijgιand 

.I:b 

= [j(b)g(b) 一 1'(α)g(α)]一 i 
b

叫jdg 

(ii) For functions	 j a叫 9 defined on the i叫erval [α ， b] , prove that if j and 9 have a 

common disco州nUOllS poi帆 then i~ jdg does 叫 exist 
2.	 Show that there exist sets E 1, E2 , • • • , EJ,;, • • • , such that 

Ek \冶 E ， IEkl l < +∞? 

.lim IEkl l > IEII 
κ一'00 

.vi tIl strict 川飢 I lI ality. where I . I, denotes the ollter meas lll'e. You have to make yOlll 
argu ment in det i:)i I 污. 

3. True or Fabe. For each of the	 following statements , prove or disprove iι 

(i)	 If the real function j' (x) is differe叫 able at :r = 0, j is co耐nuous in ecrU-lin neigh
borhood of x = 0 

(ii)	 Supposed f : JR • JR. If j' (x) is bounded for all x ξR then f' (x) does no七 have 

any jump discontinuity. 

(iii)	 Let f(x) εL叮 E) for all p 三1. Theil f(x) εL∞ (E) 

4. 

(1)	 State (ωi) Ha 句yμ-I.J比 伽;l扭附∞吋 Lee川旭切叫rdl甘刁毛心 tt OOd 凹n于 μLit lew 凶1
 

(c∞ 屯剖) Lemma.
ovenng

(2) Prove the Lebesgue differentiation theorem: If f E L;oc(JRn) , then for almo叫仙 
Z εJR7叮l 

1土 I' f(例 = .f(x)
7::-:''-6 BI' (x) JlJ r (.1') 


