
LOGISMOS I, - Ask seic 6. 20 - 11 - 2003

1. (a) An a, b einai duo jetikoi arijmoi kai [ ] sumbolizei akeraio meroc, breite ta oria

(a) lim
x→0+

x

a

[
b

x

]
, (b) lim

x→0+

b

x

[x

a

]
(b) Kanete prosektika to grafhma thc sunarthshc f : R → R,

f(x) = inf

{∣∣∣∣x− 1

n

∣∣∣∣ : n = 1, 2, 3, ...

}
.

Me odhgo to grafhma, breite se poia shmeia einai suneqhc, kai se poia paragwgisimh.

2. (a) Estw f : [0, 1] → [0, 1] suneqhc. Deixte oti uparqei c ∈ [0, 1] wste f(c) = cos(πc
2
).

(b)Ena apo ta basika jewrhmata gia suneqeic sunarthseic leei: an f : [a, b] → R einai
suneqhc tote uparqei x0 ∈ [a, b] wste f(x0) ≥ f(x) gia kaje x ∈ [a, b]. Apodeixete
auto to jewrhma kanontac qrhsh tou Jewrhmatoc Bolzano-Weierstrass.

3. (a) Exetasete an h sunarthsh f(x) =
√

x einai omoiomorfa suneqhc sto [0, 1].
(b) An f : [0, 1] → R ikanopoiei |f(x) − f(y)| ≤

√
|x− y| gia kaje x, y ∈ [0, 1]

deixete oti h f einai omoiomorfa suneqhc. Einai auth kat' anagkhn paragwgisimh se
kaje shmeio tou [0, 1]?
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