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On some properties of Quasi-Lucas Polynomials

abstract

This paper originates from the nonlinear cominination of a"+5" by using of the “bases” (a+b) and
ab”. In the same spirit we introduce and definine the quasi-Lucas polynomials <S,(x)>:
So(¥)=2 7 S1(x)=x  Su(x)=X(Sp-1(X)=Sn-2(x))
This definiton is similar to ( but not the same as ) the classic Lucas polynomials. We give some
properties of S,(x) and the quasi-Lucas triangle, arranged from the coefficients of S,(x) in Pascal-like
pattern. Our main results include:

5]

n
2 n

L Si)= 3 (=D (—C; "
k=0 n—k
2. Sy(x)is an n degree polynomial - All the roots of S,(x)=0 are real:
{xx =4cos’ 2k = lir,k = 1,2,...,n}
2n

3. Any term of the quasi-Lucas triangle (s, ) is the oppsite number of the inner product of “all the
above terms( as a vector)” and “from the (k+1) term back to the second term of the Pascal triangle of
the same row (as a vector)”.
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1 n=1,5(mod6)

_ ! 2 n=0(mod6)
4. The row sum of Lucas triangle an P =

=" -1 n=2,4(mod6)

-2 n=3(mod6)

5. The alternating row sum of Lucas triangle 2(— D)*s,, =1, » 1, is the n-th lucas number °
k=0
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