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Solve for integers:
x*+6x3+13x2 —4y> +12x+8y+12=10

Proposed by Bui Hong Suc-Vietnam
Solution by Tapas Das-India

xt+6x3+13x2 -4y +12x+8y+12=0
or,(x2 +3x+2)?—4(y—1)%? =-12
or,4(y —1)? — (x2 + 3x + 2)? = 12

or,4(y - 1? - (x+ D(x +2)) =12 (1)

clearly (x + 1), (x + 2) are two consecutive numbers
so (x + 1)(x + 2)is multiple of 2 ,let (x +1)(x+2)=2m ,me Z
from (Dweget4(y —1)> —4m? =12 or,(y — 1) —m? =3
or,(y—1+m)(y—1—-m) =3
possible pairs are:
@y-1+m)(y-1-m)=(3,1),(-1,-3),(-3,-1),(1,3)

y—1+m=3,y—-1-m=1=>y-1=2m=1o0or,y=3 m=1
m=1=>(x+1)x+2)=2mor,x>+3x+2=2o0r,x=-3,0
solution = (x,y) = (-3,3),(0,3)

y—1+m=-1y-1-m=-3=>y—-1=-2m=1or,y=-1m=1
m=1=>(x+1)x+2)=2mor,x>+3x+2=2o0r,x=-3,0
solution = (x,y) = (-3,-1),(0,—1)

y—-1+m=-3,y—-1-m=-1=>y—-1=-2m=—-1or,y=3,m=-1

m=-1=x+1)x+2)=2mor,x* +3x+2=-2o0r,x>+3x+4=0

Discriminant = 9 — 16 < 0 no solution and similar for the pair (3,1)
solution = (x,y) = (-3,3),(0,3),(-3,-1),(0,—1)



