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Solve for integers:
2x2+6y2+7xy—x—y=4
Proposed by Marin Chirciu-Romania

Solution by Adgozel Adgozalov-Azerbaijan

Let x, y € Z. Factoring the quadratic part of the equation:

2x% + 7xy + 6y? = (2x + 3y)(x + 2y)
By rearranging the terms: (2x + 3y)(x +2y) —x—y =4
Subtracting 1 from both sides: 2x + 3y)(x +2y)—(x+y)—1=3
Therefore: 2x+3y+1)(x+2y—-1) =3
Since x,y € Z, the terms (2x + 3y + 1) and (x + 2y — 1) must be integer divisors of 3:
2x+3y+1,x+2y—-1)€{(1,3),(3,1),(-1,-3),(-3,-1)}

Solving the corresponding linear systems:

2x+3y+1=1 2x+3y=0 B
2x+3y+1=3 _(2x+3y=2 _

2. {X+2y—1=1 z{x+zy=2 =>(x,y)—(—2,2)
2x+3y+1=-1_ (2x+3y=-2 B

3 {x+2y—1=—3 {x+2y=—2 =y =(2,-2)

2x+3y+1=-3 2x+3y=—-4
b2y fevrzy—0 2 @N =84

x+2y—-1=-1 x+2y=0
Hence, the set of integer solutions are: (x,y) € {(—12,8),(-2,2),(2,—-2),(—8,4)}



