If 2x^5 − 14x^4 + 31x^3 − 64x^2 + 19x + 130 = 0, then which of the following could be the value of x ?

A. 1 
B. 3 
C. 5
D. 7
E. 9






[bookmark: _GoBack]Thanks shameekv1989 
For his method, I cannot think as in your way at first, but later found that maybe I can factor this polynomial to:
(x-m)(2x^4+ a x^3 + b x^2 + c x^1 + d)=0
then md=-130 = -(2*5*13)
but I’m not quite sure “why m must be the integer factor to 130”, maybe m=3 then d= -130/3, or m=7 then d= -130/7… and all those can still constitute the polynomial  
2x^5 − 14x^4 + 31x^3 − 64x^2 + 19x + 130 = 0

I google on the Internet and found “Newton theorem—polynomial factorization method” which can best explain to my doubt, often this method is used when the degree of the polynomial which we intend to factor is high, such as x^5 in this question
The theorem present as below:
an polynomial with integer coefficient [image: ], if it has factor with integer coefficient [image: ], and p,q are coprime integers, then two statements below will be true:(the converse statement, however, won’t be true)
[image: ] --- p is a factor of an
 --- q is a factor of a0

______________________________________
prove to the theorem:
if f(x) =[image: ] has one-degree factor (ax + b), then we can know from the factor theorem that f(b/a)=0, now, to substitute b/a for x
    an (b/a)^n + an-1 (b/a)^n-1 …… a1(b/a)^ 1+ a0=0 ….(1)



to multiply a^n on both side of the equation we can get
an (b^n) + an-1 a(b^n-1) …………. a1 (a^n-1) b^ 1 + a0 (a^n)=0
……(2)


then put an (b^n) to the right side of equation and simplify the equation
a{ an-1(b^n-1)+………a1 (a^n-2)(b^ 1)+ a0 (a^n-1)} = - an (b^n)
…..(3)



here we can see from (3) that a is the factor of an (b^n), but we already know that a & (b^n) are coprime, 
thus  a| an

similarly, we can, in (2), put a0 (a^n) to the right side of the equation and simplify it
  b{an (b^n-1) + an-1 a(b^n-2) …………. a1 (a^n-1) }= - a0 (a^n) 

 
b & (a^n) are both coprime, thus this situation also same as a| an  in which we can conclude that   b| a0          
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