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SP.541 Find all continuous functions f: R — R such that:

f(g) —3f(x) =15x;(V)x €ER

Proposed by Daniel Sitaru — Romania

Solution 1 by proposer

Replace x = 0 in statement:

f(0) =3f(0) =0=-2f(0) =0= f(0)=0

1

2f (%) - @) = 5x (1)

Replace x — g in (1):

Replace x — g in (2):

Replace x — g in (3):

Analogous:

ot (i) =5 (30) =55

By adding: (1); (2); (3); (4);...;(n):

1 x 1 1 1

Wf(m)—f(x) = 5x(1+§+§+.--+ﬁ)
1

1 X 3Zn+2
—3n+1f(W) —f(x) =5x-=7

3z 1

1
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. 1 x . B
Jim | g/ (gn) ~£00 ) = 15x )im 55—
3z

%'f(O)—f(x)=5x-°1°

5-1

0-1
8

0-0-f(x)=5x-

) = 4-5x

4-5x

f(x)__T

Solution 2 by Marin Chirciu-Romania

f(g) —-3f(x) =15x & f(x) = %f(g) -

X X o .
— — we obtain successively:

Given to x the values: =, 32w

wiR

x 5x

f(x)=%f(§)_5x_3[3 ﬁ_? sx_ng(sz) Sx( 312)
=%Ef(%)_5 Sx( 312) ?f(;) 5——5x( 312)

1 x 1 1 1 X 1 1 1
=55/ (55) - 5v - (1t g ge) = =5 (50) -~ (14 gt g+ o+ 3m)
Passing the limit for n — oo and taking into account that the function is continuous and

f(0) = 0 we obtain:

(x) = ~5xlir (1+1+1+ +1)— Sx. o=
f(x) = =5x1lim 3zt 32 32m) = x8—8x
We deduce that the searched functionis f:R - R, f(x) = iy

Remark: The problem can be developed.

Let a > 1, b € R fixed. Find all continuous functions f: R — R such that:

f (g) —af(x) = abx,(V)x € R

Marin Chirciu
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Solution

f(g) —af(x) = abx & f(x) = %f(_) — bx

. X X X . .
Given to x the values: —i oz We obtain successively:

- 12) b= 2 5) 02 ()2
A vl o 2= () ol )

an( 3)— b (1+1+1) =—f( =) -b (1+l+1+ +21n)

Passing to the limit for n — oo and taking into account that the function is continuous and

f(0) = 0 we obtain:

£ = —bxlim (14 24 Gy o) = —bx r g = T
2
We deduce that the searched functionis f: R - R, f(x) = a ”2 x
1-a

Note:

For a = 3, b = 5 we obtain Problem SP.541. from RMM Nr. 37 — Summer 2025



