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ON OSCILLATION OF SECOND ORDER LINEAR DIFFERENCE
EQUATIONS WITH DEVIATED ARGUMENTS
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Consider the equation

A%uk) + Y piR)u(ri (k) =0 k=1,2,..., (1)
j=1
where Au(k) = u(k +1) —u(k), pj : N - Ry, 75 : N - N, and klim 7j (k) = 400
— 400
(j =1,...,m). A sequence {u(k)}k*:i is said to be a proper solution of the equation (1)

if it satisfies (1) for any £k =1,2,... and
sup{|u(i)\ 11> k} >0 for k€ N.

A solution u(k) of the equation (1) is said to be nonoscillatory if there exists ko € N
such that either u(k) > 0 or u(k) < 0 for k > ko. Otherwise the solution is called
oscillatory.

Below sufficient conditions are given for all proper solutions of (1) to be oscillatory as
well as for a nonoscillatory solution to exist.

Theorem 1. Suppose that

i (k
li_mTj()

k—+oo

>0 (j=1,...,m) (2)

and for any X € [0, 1] there exists € > 0 such that

400 m N
k_li_Tookl_A;;pj(i)(Tj(i)) >A+e.

Then every proper solution of (1) is oscillatory.

Theorem 2. Suppose that (2) is fulfilled and for any X\ € [0,1] there exists € > 0

such that

+o0o m 7'(1,) N

lim kZij(i)(]T) SA(L=A) +e.
k—+oc0 imk j=1

Then every proper solution of (1) is oscillatory.
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Theorem 3. Suppose that

m

lim ki.ip(i) >max{,\u7,\)(Z:cjaj)_A A e [0,1]},
i=k

k—+oco )
j=1

i(k
where p: N - Ry, 0 < aj = lim M, ¢; €]0,400[ (j =1,...,m). Then every
k— 400
proper solution of the equation

m

A2u(k) + p(k) Z cju(ri(k)) =0

is oscillatory.

Corollary. Suppose that

where p: N — Ry. Then every solution of the equation
A2u(k) + p(k)u(k) = 0
is oscillatory.

Theorem 4. Suppose that for some X €]0,1[ there exists ko € N such that

+oo
B30 (r@) <A Jor k> ko
i=k

Then (1) has a nonoscillatory solution.
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