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Abstract. In this paper, we provide some properties of fermat number.
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The n-th fermat number F,, is defined as

F,=2" +1.
We will provide some properties of fermat numbers.
Proposition 1. Let n € N. Then,

F, =1 (mod 4).

Proof. By (1), it is

F,=22"4+1
F,—1=2%

Sincen €N, 22" =4| F, — 1.
. By =1 (mod 4)
This completes the proof.
Proposition 2. Letn € N. Let ke N, k< 2" —1, k=1 (mod 2). Then,

3-28 | F,+28 — 1.

Proof. By (1), it is
F,=2"+1
Fo+2F—1=2" 42F =22 ~F 1 1)
— 2k(22n—k + 12”—]@’)
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Since k € N, k< 2" —1 and 2" — k= 1(mod 2) (k=1 (mod 2)) so 2 +1 | 22"~F 4 12"k,

Therefore, it is
28 | Fy+28 -1, 3| F, +2F -1
thus
328 | By 428 — 1.
This completes the proof.
Proposition 3. Let n,k € N. Then,

202+k) | F, +2k* 71— L.

Proof. By (1), it is

F,=2""+1
F,+2k2" "1 —1=22" 4 212" 1
= 2@2“—1 + k2"—1)

Since n,k € Nand 2" —1 =1 (mod 2) so 2 + k — 22" =1 4 2" -1,
Therefore, it is
2k | F,4+28 -1, 3| F, +2F -1
thus
328 | By 42k — 1.
This completes the proof.
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