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Find x,y,z € Z such that:
2x% +3y? = z2 — 37
x—y+z=3
Proposed by Bui Hong Suc-Vietnam

Solution by Tapas Das-India

x—y+z=3
2x*+3y?=22-37o0r,2x*+3y* = (@B-x+y)?-37

or, 2x2+3y2=x2+y2+9—6x+ 6y —2xy—37
or,x> + 2y +6)x+2y*—6y+28=0(1)

Discriminant = D = 2y + 6)?> — 4(2y* — 6y + 28) = 4(17 — (y — 6)?)
for integer solution (17 — (y — 6)%) > 0 and must be perfect square.
for this (y —6)? =1,16s0,y=2,5,7,10,z=3 —x+y

fory=7: from(1) x> +20x+84 =0o0r,(x + 6)(x +14) =0 or,x = —6,—14
andz=3-x+y=3-(-6)+7=16andz=3—(—14)+7 = 24
solution = (x,y,z) = {(—6,7,16),(—14,7,24)}

fory=>5:from(1) x> +16x+48 =0o0r,(x +4)(x +12) =0 or,x = —4,—12
andz=3-x+y=3—-(-4)+5=12andz=3 - (-12)+ 5= 20
solution = (x,y,z) = {(—4,5,12),(—4,5,20)}

fory=2: from(1) x* +10x+ 24 =0o0r,(x + 6)(x +4) =0o0r,x = —6,—4
andz=3-x+y=3-(-4)+2=9andz=3-(-6)+2 =11
solution = (x,y,z) = {(—6,2,9),(—4,2,11)}

fory =10 from(1) x> + 26x + 168 =0 or,(x + 12)(x + 14) = 0 or,x = —14,—12
andz=3-x+y=3—-(-14)+10=27andz=3 - (—12) + 10 = 25
solution = (x,y,z) = {(-14,10,10),(-12,10,25)}



