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Solve for real numbers:

1 1 1 1 1 1
a+b+c=—+—-+-—, ab+bc+ca=—+-—+—
a b c ab bc ca

Proposed by Marin Chirciu-Romania
Solution by Tapas Das-India
Leta+b+c=p,ab+bc+ca=q,abc=r1

then a+b+c=—+2t+loratbsc=2rPetca il 1)
en a c=—+-—+—o0ra c=——0or,p=— Or,pr =
a b c abc p r p 1
1 1 1 a+b+c
ab+bc+ca=—+-—+— or,ab+ bc+ ca=—- or,
ab bc ca abc

P
q=;or,qr=p(2)

From (2),qr = p or,(pr).r @ p or,p(r? — 1) = 0 which impliesr =1,—1
p = 0 not possible because
p=a+b+c=0gives from(1)q=ab+bc+ca=0
asaresult (a+b+c)?> =a?+b*>+c*+2(ab+ bc +ca) or,a> +b*+c?2=0
= a=b=c=0,for this value reciprocal are not defined ,sop # 0

Case — 1: r = 1 then from(1)we getp = q
knownresult (a—1)(b—1)(c—1) =abc—(ab+bc+ca)+(a+b+c)—1
=r—-q+p-1=1-p+p-1=0
or,(a—1)(b—-1)(c—-1)
= 0 which implies that at least one of the number a,b,c

1
isequaltol.lfaz1thenr=abc:1:>bc=1or,c=5

1
solution for Case — 1,all the permutation (1, t, ?) ,t € R—{0}

Case — 2:r = —1 then from(1)we get q = —p
Knownresult(a+1)(b+1)(c+1)=abc+ (ab+bc+ca)+ (a+b+c)+1
=r+q+p+1=—-1-p+p+1=00r,(a+1)(b+1)(c+1)=0
which implies that at least one of the number a,b,c is equalto—1

1
Ifa=—1thenr =abc= —1= —bCOT,C=E

1
Ssolution for Case — 2, all the permutation (—1, t, ?) ,t € R—{0}



