ROMANIAN MATHEMATICAL MAGAZINE

Find the conditions on a and b so that following equation has 3 distinct solutions
x*—2(@®+b*-1)x*+ (a®* - b*+1)>* —4a*> =0
Proposed by Netai Chandra Bhar-India
Solution by Tapas Das-India
xt*—-2@+b*-1x*+ @ -b*+1)>2%-4a*=0 (1)
Let y = x? then from(1)we get y* — 2(a%? + b?> — 1)y + (a®> — b2 + 1)2 — 4a® = 0 (2)
sincey = x? if bothroots y,,y, > 0 then eqution (1)has 4 distinct root.
If onerootis 0then y = 0 and other positive root
y1 > 0 and equation (1)has 3 distinct roots as 0, [y, —/y1
Weput x = 0in (2)we get
(a>-b*>*+1)2—-4a’=0or,(a?-b*>*+1+2a)(a>?—-b*+1—-2a)=0
or(@>—-b*+1+4+2a)=0=@+12=>b%0or,a=b-1
(@>-b*>*+1-2a)=0 2(@a—-1)?*=b*’or b=a-1
From(2)sum of the two roots
2(a®* + b*—-1) >0 (asrootsare 0,y; > 0)ora®+ b* > 1

Sorequired conditions:a=b—1,b=a—1,a*> +b* > 1



