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Let the arbitrary real numbers a, b, ¢, and d be given.
In [1, 2] four different ways of constructing two sequences {a;}72, and {3};2, are de-

scribed. We shall call them 2-Fibonacci sequences (or 2-F-sequences). The four schemes are

the following

ap=a, fo=b, ay=¢, fr=d
Qo = ,"—_}71,4—1 + ,[»;}nv n >0 ( l)
fdn+2 = (py + Qp, N Z 0

Yy = @, /}() = 1), Yy = C, ,U[ =
Qg2 = py + /Bn_* n Z 0 (2)
/rin+'2 = ,Hn.+l + O, B Z 0

ap=a, fo=b, ar=¢, pr=4d
Gpt2 = /3n»+l +a,, n Z 0 (;)
/H'n,+2 = p41 + /3,“ n 2 0

av=a, fo=b, ay =¢, pr=d
Otz = Qpi1 + Qn, N >0 (1)
.Bn+2 = B + By, n 20
In [1] L. Atanassova, D. Sasselov, and the author discussed scheme (1), while scheme (2)
has been studied by the author in [2] (see, also [3-9]).

Graphically, the (n+2)-nd members of the different schemes are obtained from the n-th
and the (n+1)-st members as shown in Fig. 1-4.
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Fig. 4.
Clearly, if we set @ = b and ¢ = d, then sequences {a;}72, and {3:}:2y will coincide with
each other and with the sequence {F;}22,. which is called a generalized Fibonacci sequence,

where
Fola,c) = a, Fi(a,c) =c, Fo.is(a, c) = Fopi(a,c) + Fo(a,c).

Let F; = [7(0,1); {F;}32, be the ordinary Fibonacci sequence.
Now, we shall introduce two new (mixed) schemes, which have the following recurrence
forms:
a=a, jo=5b, oy =c, f1=d
Xptr = By + Bon
Bantz = g1 + @y (5)
Q43 = Qang2 + Fangy

/'3271'_*_3 = 1[32,,,,4.2 + Q241
(n > 0)



and
Yo = A,

(S() = {), Y1 = G, 61 = (l

Yong2 = Yons1 + 02a
Oant2 = O2zngt + Yan
Yonsa = Oant2 + O2ntt
O2n+3 = Y2nt2 + Van+t
(n20)

and the graphical interpretations from Fig. 5 and 6.

Fig. 6.

The first ten terms of the sequences defined in (5) are:

n o 3

0 a b

| c d

s b+ d a+tc

3 b+ 2d a + 2¢
41 2a+ 3c 2b + 3d
51 3a+ He 3b+ 5d
6| 5b+ 8d Ha + 8¢
71 8+ 13d | 8a+ 3¢
8 | 13a+2le | 136+ 21d
9| 2la + 34 | 216+ 34d

while these, for the sequences defined in (6) are:

Oyt



n Yn 0,

0 a b

l c d

2 b+ c a—+d

3 a+ 2d b+ 2¢

4| 2a+ 3d 20 + 3¢
51 3b+ 5¢ 3a + bd
6| 5b+ 8¢ Ha + 8d
7| 8a+13d | 8b+ 13¢
81 13a +21d | 13b+ 21c
91 21b+ 3tc | 21a + 34d

For the members of sequences (5) and (6) are valid
THEOREM 1: If £ > 0, then

Cappr = Fippr1b+ Fiqod
Capy3 = Fiargpob + Fapyad
Qgpya = Fyppza + Fygpac
= Farraa + Fapysc
= Fygpra + Fapyac
= Fapya0 + Figyse
= Firy3b + Fippad
= Fipyab + Fapysd

k45
Baks2
Bakts
Bakta
Bak+s

THEOREM 2: If £ > 0, then

= Fig1b+ Fupyac
= Figgoa + Fupysd
= Firpza + Fyppad
= ,[;14]‘-_',4() + Fiuc_*_;;(:
541;*.2 = 1‘,4/\,+|(l, + F‘,tk_*_'z(l
Oakt3 = Flapg2b 4+ Fippse
Oskta = Fiapynb + Fipyac
Oakts = Farpaa + Fypysd

Yak42
Yak+3
Yak+4
Yak4+5

THEOREM 3: If n > 0, then
(YI'L -I— /‘/?}IL — A/'”, + 6"«'
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