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f 7−→ F (f),314 0 %$ +5 6/278-&9
F (f)(x) :=







0 6/2 x = 0

n
xn

x
∫

0

tn−1f(t)dt 6/2 x 6= 0.:51* /, 2&+/2 +2&0*6/27* +5 
-&** K(b), b > 0; &-- 2 &- 680
+1/0*;
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8-&2; 6/2 n := 11+ 2 )8
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(1) Fϕ(f)(x) :=
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0 6/2 x = 0

1
ϕ(x)

x
∫

0

ϕ′(t)f(t)dt 6/2 x 6= 0.
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F ϕ(f)(x) :=
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




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0 C3% x = 0

1
x
∫

0

ϕ(t)dt

x
∫

0

ϕ(t)f(t)dt C3% x ∈ (0, b],C3% ,7# 
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F ϕ = F
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x
∫

0

ϕ(t)dt)
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(0, b]= +$ ,7(/ 9&5 9# *#:$# &$ ($,#-%&' S#&$ Fϕ,ψ 3$ ,7# /8&
# C(b)3C &'' 
3$,($B3B/ %#&' CB$
,(3$/ 3$ [0, b]R 1&$(/7($- &, )#%3 9(,7 ,7# &(*3C ,7# C3%SB'&
(2) Fϕ,ψ(f)(x) :=
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



0 C3% x = 0

1
ϕ(x)

x
∫

0

ψ(t)f(t)dt C3% x ∈ (0, b]C3% f ∈ C(b)=2'#&%'5R 9# 7&1#E
Fϕ = Fϕ,ϕ′.
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Fϕ,ψ(f)(x) =

1

ϕ(x)

x
∫

0

w′(t)

t
ϕ(t)f(t)dt+

1

ϕ(x)

x
∫

0

w(t)

t
ϕ′(t)f(t)dt,
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∫

0

tψ(t)dt = w(x)ϕ(x), x ∈ (0, b],

ϕ (/ & C1@8?$
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ψ(x) =

w′(x)

x
ϕ(x) +
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x
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ϕ(x) = ke

x
∫

0

p(t)dt
, x ∈ (0, b],

ψ(x) = q(x)ϕ(x), x ∈ (0, b].<& 253"'
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x
∫

0

tψ(t)dt = w1(x)ϕ(x) and

x
∫

0

t2ψ(t)dt = w2(x)ϕ(x), x ∈ (0, b].7*.
*
(∗) xψ(x) = w′1(x)ϕ(x) + w1(x)ϕ

′(x), x ∈ (0, b],

(∗∗) x2ψ(x) = w′2(x)ϕ(x) + w2(x)ϕ
′(x), x ∈ (0, b]."+.0*9:*.,2$;

xw′1(x)ϕ(x) + xw1(x)ϕ
′(x) = w′2(x)ϕ(x) + w2(x)ϕ

′(x)4+5 x ∈ (0, b] )/*.
* )* <*,
(xw′1(x)− w′2(x))ϕ(x) = (w2(x)− xw1(x))ϕ

′(x), x ∈ (0, b]."2*&52$= ,/* 4:.
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+.
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ϕ′(x)

ϕ(x)
=
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w2(x)− xw1(x)
=: p(x)4+5 x ∈ (0, b]! C%A-+:02$= ,/*5* *D-0,0 & c ∈ EF 0:
/ ,/&, lnϕ(x) =

x
∫

0

p(t)dt + c 4+5 &22 x ∈ (0, b]! G*,,-.< k := ec > 0 )* /&A* ϕ(x) =

ke

x
∫

0

p(t)dt
, x ∈ (0, b]! H112$-.< ,/-0 5*0:2, ,+ *9:&2-,$ (∗) )* <*,
ψ(x) = k

w′1(x)

x
e

x
∫

0

p(t)dt
+ k

w1(x)

x
p(x)e

x
∫

0

p(t)dt
, x ∈ (0, b],-!*!

ψ(x) = ke

x
∫

0

p(t)dtw′1(x) + w1(x)p(x)

x
, x ∈ (0, b].
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