System of equations involving determinant.
https://www.linkedin.com/feed/update/urn:li:activity:6532446281925832704
Solve for real numbers:
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Solution by Arkady Alt, San Jose, California, USA.
First note that x,y must be nonnegative, because xy > 0 and

[ x2+)?
= >
x+y= /Xy + 3 > 0.

Using transformation R, := R, + R> + R3 + R4 we obtain

/x y 23 \ xX+y+5 x+y+5 x+y+5 x+y+5
32 3 2
DGx,y) =det| » 7 — det Y *
2 3 x vy 2 3 X y
\3 2y x / 3 2 y X
SRR
32
ty+5)det| 7
2 3 x vy
\ 32y x /
Using transformations C; := C; — C,i = 2,3,4 we obtain
1111 1 0 o0 o0
32 -y 3—-y 2-
det rx = det yorey Y Y =
23 xy 2 1 x-2 y=-2
\ 32y x 3 -1 y-3 x-3
/x—y 3—-y 2—-y x—y+1 x—-y+1 0
R{:=R|+R,
det I x-2 y-2 = det 1 x-2 y-2 =
-1 y-3 x-3 -1 y-3 x-3
x-y+1 0 0 1 0 0
Cy:=Co-C,
= " det 1 x-2 y-2 =@-y+1)detf 1 x-3 y-2 =
-1 y—3 x-3 -1 y-2 x-3

(xy+1)det< ;:z i:i ) =(x—-y+1D)E*-—6x—)>+4y+5) = <(x—y)2—1>.



Letu :=x+y,v :=x—y. Then D(x,y) = ((ery)2 —25><(x—y)2 _ 1> = W2 -25)(? - 1)

D(x,y) =0
and the system o C [3y? becomes
XTy W_ 2
u=>5
W?-25)(*-1)=0 |: v =1
v =
(1) u—/“z_vz :‘/u2+v2 =
4 4 u_‘/uz—v2 :‘/u2+v2
4 4

In the case u = 5 we obtain
5—‘/255"2 = ‘/25:{"2 = 2512 +J25—2 = 10 & v = 0 and, therefore,

+y=35
{x Y =Sx=y=25

X=Yy
In the case |[v| = 1 we obtain equation
u— ”24_1 = uzil S 2u=Jurt+1 +Jut-1

which have no solutions in R because 2u = yu?+1 + Ju? -1 = u?> = Ju*-1.

Thus, final answeris x = y = %



