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Abstract of the research work (max. 
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The objective of this research work is to study the 

oscillatory, nonoscillatory and asymptotic behavior of the 

following  functional differential equations of the form: 

1) [r(t)(𝑥(𝑡) + 𝑝(𝑡)𝑥(𝜏(𝑡)))
′
]′ + 𝑞(𝑡)𝐺(𝑥(𝜎(𝑡)) +

𝑣(𝑡)𝐻(𝑥(𝜂(𝑡)) = 0     (𝑖).   

Where q(t),v(t),r(t),𝜏 (𝑡), 𝜎(𝑡), 𝜂(𝑡)𝜖C([t0,∞) 𝑅+),p(t)𝜖 
C(𝑅+, 𝑅), G 𝜖  C(𝑅 , 𝑅), H 𝜖C(𝑅 ,𝑅 ), such that  xG(x) > 
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0,xH(x)>0forx≠0; and     lim
𝑡→∞

𝜏(𝑡) = ∞ = lim
𝑡 →∞

𝜎(𝑡) =

lim
𝑡→∞

𝜂(𝑡) 𝑤𝑖𝑡ℎ 𝜏 (𝑡) ≤ 𝑡, 𝜎(𝑡) ≤ 𝑡, 

 𝜂(𝑡) ≤  𝑡  𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝑡ℎ𝑒 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑖𝑒𝑠 𝜎𝑜𝜏 = 𝜏𝑜𝜎, 

𝜂𝑜𝜏 = 𝜏𝑜𝜂, 𝜎𝑜 𝜂 = 𝜂𝑜𝜎. 
          (2)  Considering G(x)= 𝑥𝛽 and  H(x)=𝑥𝛾 in (i), 

 where 𝛽and 𝛾 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜𝑠 𝑜𝑓 𝑜𝑑𝑑 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠.           

      An   effort shall be under taken to study the oscillatory    

behavior of the following functional differential equations: 

(3)     (𝑟(𝑡)(𝑥(𝑡) + 𝑝(𝑡)𝑥(𝜏(𝑡)))𝛼)′

+ 𝑞(𝑡) (𝑥𝛽(𝜎(𝑡))) + 𝑣(𝑡) (𝑥𝛾(𝜂(𝑡)))

= 0  (𝑖𝑖)   

Where 𝛼, 𝛽, 𝛾 𝑎𝑟𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑜𝑑𝑑 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠. 

(5)  Further we have a plan  to established the 

oscillatory behavior of solutions of second order 

neutral differential equations of (i) and (ii) by using 

Riccati transformation technique .   
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