ROMANIAN MATHEMATICAL MAGAZINE

Solve for real numbers and m € R fixed:

X+y—z=m-—2
x> +y*—z22=m?*-4m -8
x2+y3—2z3=m3 - 6m?-24m - 26

Proposed by Marin Chirciu-Romania
Solution by Tapas Das-India
Leta=x+y,p=xy
From 1st equation:x +y—z=m—2or,z=a— (m—-2) (1)
X2+y?=(x+y)t-2xy=a*—-2p

From 2nd equation: x* + y>* —z> =m? —4m — 8
a’-2p—-(a—-(m-2))>=m?>—-4m -8
—2p+2am-2)—-(m—-2)> =m?-4m -8
—2p=m?>—-4m -8+ (m—2)? —2a(m-2)
—2p=2m?>-8m—4—-2a(m—-2)or,p=a(m-2)—-m? +4m+ 2 (2)
B+y=(+y)32-3xy(x+y)=a®-3ap

From 3rd equation: x3 + y3 — z3 = m3 — 6m? — 24m — 26

6]
a3—3ap—(a—(m—2))3 = m3? — 6m? — 24m — 26
a® —3ap —a®+ (m—2)3+3a*(m—2) —3a(m—-2)? =m3 - 6m? — 24m— 26

Ba(-p+am—-2)—(m—-2)») =m3® -6m? —24m—26 — (m — 2)3

(2
3a(-a(m—-2)+m?*—-4m—-2+a(m-2)—(m-2)?) =—36m—18
3ax(—6)=-36m—18ora=2m+1

From (1):
z=a-(m-2)=2m+1—-(m—-2)=m+3(3)
From (2):
p=am—-2)-m?*+4m+2=0C2m+1)(m—-2)-m?>+4m+2=m?>+m
nowwehavea=x+y=2m+1,andp=xy=m2+m,sox,yare roots of
t? - 2m+ 1t+ (m? + m) =0 or
. 2m+1+/2m+1)2-4.1.(m*+m) 2m+1+1

2 2
so (x,y) =(m,m+ 1)or,(m+ 1, m)

=mm-+1

Required solution using (3): (x,y,z) = (mm+1,m+3),(m+1,mm+ 3)



