
LOGISMOS I, - Ask seic 7. 27 - 11 - 2003

1. An f, g eqoun paragwgouc taxhc meqri kai n, deixete ton kanona paragwgishc tou
Leibniz:

(f · g)(n)(x) =
n∑

k=0

(
n

k

)
f (k)(x) · g(n−k)(x)

(H paragwgoc mhdenikhc taxhc f (0)(x) einai ex orismou h f(x)).

2. (a) Breite thn paragwgo kaje sunarthshc (qrhsimopoieiste: ax = ex log a).

(1) f(x) = sin(x sin(
1

x
)), (2) g(x) = sin(ecos( 1

x
)), (3) h(x) = exx

.

(b) Deixete oti apo ola ta orjogwnia me dosmeno embadon, thn mikroterh perimetro
eqei to tetragwno.

3. (a) Upojetome oti f : (0,∞) → R einai diaforisimh me f ′(x) = 1
x
gia kaje x ∈ (0,∞)

kai f(1) = 0. Deixete oti f(xy) = f(x) + f(y) gia kaje x, y.
(b) Upojetome oti h sunarthsh g einai diaforisimh sto shmeio a. Exetasete an
uparqei to orio

lim
h→0

g(a + h)− g(a− h)

h
kai an nai breite thn timh tou.
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