CHAPTER III

ABSOLUTE CONVERGENCE OF FOURIER SERIES
" OF RESTRICGTED Lip(e«, P )-Fumc‘rzoms -

In the present chapter we investigate the behaviour,
as regards absolute convergence, of Fourler series of
functions belonging to Lt (A ,P) which also satisfy
certaln extra conditions. For {this reason, these functions

are called restricted. Lz'/{y (x, b) =functions. -

We begin by giving.a new proof of tl;e following
theorem of Min-Teh-‘Ghengsl)
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Our proof of Theorem-A 1s comparatively shorter and
more direet than that of Min-Teh Cheng. Our proof uses
the Hausdorff-Young inequellty and l1s easent;ally a

1) Cheng LB]



modification of Benstein's method, whereas Min-Teh. Cheng
uses-an inequality analoéoue to Haysdorff-Young inegquality
end relating to L ip {4 ,p) classes.

In addition to giving a new proof of Theorem-A, we
prove three more-theorems, namely Theorems 7, 8 and. 9.
Theoren 7 is a generalization of Theorem-A and Theorems 8
and 9 throw some light on the questlon of determlnlng extra
conditions satisfied by f so that i2) fna,y hold for T= o(-p'l?—!_.,.

It will be observed that we have obtained such a
condition under a more. genersl situation in Theorem 9 which

" ensures. the valldity of (4) when /3 = )?[T—ry / (1+«p).

NEW. PROOF OF THEOREM-A: We have
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Therefore, by Hausdorff-Young ineguality, we get

(Z Ig( Steent, k’) '//’4_ /xzrf f(«d/ f(a(.,é//é(c()

where /’ /&,,[&/L.,, Pand v’ 18 given by .lﬁ_.,c. = ]
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This completes the proof of the theorem.
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We now proceed to glve a generalization of Theorem-A
11;; the form of the following
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for all /3’ > '17(7:,:.;7/ {1+ op) (4) need not hold for

B = plr+)] 1+ <p).

PROOF: Proceeding as in the proof of Theorem-A, we have
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Now, by Holder‘s inequality, we get
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We omit the proof of the second part of the theorem.

The- following two.theorems gi\i'e sufﬁcient conditions
under which (2) 1s valid for 77— °<+k | @and. (4) holds for

L= b T+ ti+xp)
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then (4) holds for /3 = /7(7'+///(/+ ap)

FROOF: Agaln, as.in the proof of Theorem-A, we can obtain,

by usins (5).
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. This proves Theorem 8.

To prove Theorem.9, we obtain with the help of (6)
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In fact, the method of proofs which we have developed
above can be used to prove each and every one of the

results proved above in thgir more general forms. Thus

we. have
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