CALIFCRNIA ﬁﬁ%ﬂm&%ﬂ OF TECHENOLOGY
Department of Mathometics
Ma 108b Section € (Kuaid) Pinal Bxan Winter, 1904
Spend no wore then oue hour ou each of the five portions of this test. .
You may use Apostol, Knopp, and cless notes (but not integral tebles). Use

blue books and return them to the slot near Room 255 m.ﬁma by L:00 p.m.,
Thursdsy, March 19, 1984. Don't panic.

1. (Differentistion and integration of real-walued functions.)
The function £{x) 18 defined for x ¢ [0,1] as follows:
Let the ternery represendation of x e .a.8.9 g- end let the binery
representetion of £{x) be ..odwm.aw... . Then b =0 if 8, = 0 or if st
least ore of e, sg8ps +ees 8 o = 13 b = 1 otherwize. (Tuus, in partieuler,
<x | |
' (a) Show that £ is well-defined, i.e. the epbiguity of the gmﬁﬁ%

rerresentation of x mekes no difference in this @nﬁnwﬁoua

Wi

(b} Determine the set of points et whieh £9(x) exlsts; show iA particular
that £'(x) exists almost everywhere and £9(x) = O wherever it éxists
(yet £{x) is certainiy not constant).

i .
i- 2 (e) Show that d_. £{x)dix exists and determine its value. //
& .

2. {Uniform convergence. )
U (o) ILet (x) wmnog the froctionnl ,ﬁﬁ& of %, i.e. {x) = x -~ {x].

Show that bﬁxu & M, ,_.Hmwwm.- ic conbinu asn almest everyvhere on 3.,

i ®

.m 5 ;
Compute g_. fx)ax., 7 " 14
o

(v) Let ws?: mn?w be sequences of complex velued functlons defined on o

set G C mm% such that

(1) mw.%mw 4 oeee wzﬁm; <¥ for all z € G.

(i1) 1im mnﬁuw 0 uniformly ia G.

22
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(118 ) Napale) - gle)] converses wustorziy 2a ¢
n=1 -

Show that J £ {2 &,(z) converges sﬁ.ﬁo@ in G.

mnv S M”m. \u converges for all x > A, then M 8 Lu converges

. wniformly in the Bet m;wmamu 2, V.y Wuw <R).

wt:d

[Bint: Apply part Pd.v with £, ﬁl = g \ wz.a» mu?u = 1/n%, where Re(z) » 3 > 0;

show that mmbﬁmu_ - msiﬁwx < m\‘nf@ for some ¥ independent of'n and z.]




