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Solve for integers:
x3+y3 +5(x+7y) =3x*+2y% + 5xy

Proposed by Sakthi Vel-India
Solution by Tapas Das-India

2 +y3+5(x+y)=3x%2+2y%+5xy
x+y)x2—xy+y?) +5(x+y) = (x+y)(3x+2y)
x+y)x2—xy+y*+5-3x—-2y)=0

Casel:x+y=0thenx = -y,

Solution (x,y) = (t,—t) for any integer t
Case2: (x* —xy+y>*+5-3x—-2y)=0

x*—x(y+3)+(?*-2y+5)=0
x_y+3iJ@+3V—40ﬂ—2y+a
2
The discriminant:

D=(y+3)?-4(@*-2y+5) =y>+6y+9—4(y>*—2y+5)=-3y> + 14y — 11

(D

To getrealroots D > 0 as well as D must be perfect square
as we are find integer solutions.
For this —3y*+14y—11>001,3y> —14y+11 <0

11
or(y—l)(3y—11)£00r1§ys?=3.66...

So integer valuesofy =1,2,3

1+3
y = 1gives from(1): x=——=2,s0(x,y) = (2,1)

2
; B3+3)+2
y = 3 gives from (1): x = —=

so (x,y) =(2,3),(4,3)

4,2

Fory =2 ,thediscriminant D = 5 not a perfect square number ,soy + 2

Required solutions (x,y) = (2,1),(2,3),(4,3),(t,—t), t is an integer.



