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The Chebyshev polynomials T, (x) of the first kind, the Chebyshev
polynomials U, (z) of the second kind, and the Fibonacci polynomials F,(z)
are respectively defined by the recurrence relations as follows [3,4]: for n > 2,

To(z) =1, Ti(x)=z, T,(z)=22Th_1(x)—Th_o(z),
Us(z) =1, Ui(x) =2z, U,(x)=2zU,_1(x)— Uy—s2(x),
Fo(z) =0, Fi(z)=1, F,(v)=aF,_1(z)+ F,_2(z).

We establish new connection formulas between Fibonacci polynomials and
Chebyshev polynomials of the first and second kinds (see Theorems 1 and 2,
respectively). This is achieved by relating the respective generating functions
to each other; see [1] and [2] for more details of this method.

Theorem 1. For n > 1, the following identities hold:

Fo(2) = To_1(z) — :g(xTn_k_l(x) T, o ()) Fi(x);
P Fan(&) = Tonir(0) = Tan-1(2) = (30 = 0) 5. ot (@) To-sy1 0

Fon(x) — (22% — 1) Fay—o(x) = 2Ton_2(z) — (322 — 4) :z::ing(m)Tg(n_k_l)(x);

rF,(x) + (423 — 2% — 32)F,,_1(2)
=Top-1(7) — ];::1 (42 — 2 = 2)To(n—p)-1(x) — 2To(n—py—3(2)) Fi(2);
Fo(z)+ (222 — 2 — 1)F,,_1(x)

=Ty, _o(x) — :2?((412 — 2= 2)To(n—p—1) () = 2o o2y (2)) Fi();
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F2n+1(1') — (2.’E2 — 1)F2n,1($)

n—1

= Ton(x) — Ton—2(z) — (32* — 4) ;::0 To(n—1—1) (@) Fag1(2);

n—1
$2F2n,1(l‘) = .’I?Tgn,l(l‘) — (3.1’2 — 4) Z Tg(n,k),l(x)ng(x).
k=1

Theorem 2. For n > 1, the following identities hold:

Fo(z)+2F,_1(x) =Up_1(x) — :z::j(xUnkl(x) = 2Up—p—2(2)) F(2);
20 Fop11(7) = Uzpir () — Uzp—1(2) — (32% — 4) :Z_:: Fary1(2)Us(n—)—1();

Fon(2) + Fana(z) = 2Us_s(z) — (322 — 4) kzi For(@)Usn 1y ():

22 F, (z) + (823 — 222 — 42)F,,_1(z)
n—2

= U2n71($) - Z ((4562 —T— 2)U2(n—k)—1(95) - 2U2(n—k)—3($))Fk(9€)3

k=1
. Fo(z) + (42 — 2 — 1)F,_1(x)
= Uzp—2(z) — k2=:1((4x2 — & = 2)Us(n—p—1)(2) = 2Us(n—p—2)(x)) Fi(x);

Fopii(x) + Fop—1(z)

n—1

= Usgn(z) — Uzpz(x) — (32 — 4) kX::o Us(n—k—1) () Far41(x);

90 Fon () = 2Usn 1 () — (322 — 4) :zi Us(nry—1(2) Fau ().
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