1) a3 + b3 +c3 3abc

= (a®+ b3 +c 3abc

= {(a+b)® 3abla+b)} +c 3abc

= {(a+ b)3+ c3 {3abla + b) +3abc}
(a+b+c){(a+b)2 (a+b)c+c2 3abla+b+c)

(a+b+c)(a2+b2+c2 ab bc ca)

fla, b, c) =a®+ b3+ 3abc

c =

fla, b, 0) = ad + b3

(a+b)® 3abla+b) ...

a+b ab a+b+c,
ab + bc +ca, abc (a+b+c)® 3(ab+bc+ca)a+b+c) kabc
f(a, b, c) r(a, b, c)

r(a, bc) =f(a,b,c) (a+b+c)®+3(ab+bc+ca)a+b+c) kabc
rfa, b c)=kabc . ...

k=0 ra, bbc= 0
0=f(a bc) (a+b+c)P+3a+b+c)lab+ bc+ ca)

fla, b,c)=(a+b+c)® 3@+ b+ c)ab + bc + ca)

=(a+b+c)a2+b2+c2 ab bc ca)



a®+b¥+c 3abc=(a+b+c)(a+ by +cy?)(a+ by? +cy)
Y

a2 +P?+c2 ab bc ca=0

&2 (b+cja+ (b2 bc+c?)=0
a

a=c (b ¢y, ¢ (b c)y?
= by cy?, by cy

a2 +b2+c2 ab bc ca=(a+ by +cy?(a+ by?+cy)
fla, b, c) = (a+ b+ c)(a+ by + cy?(a + by? + cy)

f(a, b, c) = f(a, by, cy?) = f(a, by? cy) ,
f(a, b, c) a+b+c , a+ by +cy? a+ by2+cy
fla b c)=(a+b+c)a+by+cy?(a+by?+cy)

f(x, b,c) =0 ¥ 3bcx+ (BP+c3)=0
x= b ¢ by c¢y? by? cy (Cardano )
2) al+ b+t + 22 + a2 + ad? + b2 + b2 + c?d?) 8abed

fla, b, c,d) =a* + b* + ¢4+ d* 2(a?h? + a’c2 + a’d? + b2 + b2 + cd?) 8abed
d=20

fla, b, c, 0) = a% + b* + ¢4 2(a%h? + a2 + b?)

(@+b+c?* 4a+b+c)4ab+ bc+ca) + 8abc(a+ b + )

a+b+c ab+ bc+ca abc
a+b+c+d ab+ ac + ad + bc +bd + cd, abc + abd + acd + bcd, abcd
f(a, b, c d) r(a, b, c, d)



fl@, b, c,d) =f(a b, c,d) (@a+ b+ c+d?
+4a+b+c+dXab+ ac +ad+ bc + bc + bd + cd)

8(abc + abd + acd + bed)(a + b + ¢ + d) + kabcd

r(a b, c, d) = (k 16) abcd
k=16 r@ b, c,d)= 0
0=f(a, bc,d (@a+b+c+d?
+4@+b+c+d?ab+ac+ ad + bc + bd + cd)

8(abc + abd + acd + bed)(a + b + ¢ + d) + 16abcd
f@, b, c,d) = (@a+ b+ c+d?
4a+ b+ c+ dab + ac + ad + bc + bd + cd)
+ 8(abc + abd + acd + bed)(a + b + ¢ + d) 16abcd
atb+c+d=t
fa, bc,d = t*+2@+b+c+di
+ 8(abc + abd + acd + bcd)t 16abcd

4(ab + ac + ad + bc + bd + cd)t?

= (t 2a)t 20)(t 20 2d)

t=a+b+c+d

fa,b,c,d)= (a+b+c+df(@a b+c+da+b c+da+b+c d

f(x, b, c,d) =0 ;
x4 2(b2 + 2 + d)x2 8bedx + (b* + ¢4 + ) 2(b%c? + b2 + c2d?) = 0

N



r@@ b, c, d =a*+ b*+ct+d* 2a%%+ a2 + a2d? + b’c? + bd? + ?P)
8abcd (at+ b + c + d)?
+4a+b+c+dab+a + ad + bc + bd + cd)
8(abc + abd + acd + bed)(a + b + ¢ + d) + kabcd
at+ b+t dt =@+ B2+ 2+ B2 2@k + a2 + ad? + b + bR + cd?)
=(@+b+c+d* 4a+b+c+d?ab+a + ad+ bc + bd + cd)
+ 2(ab + ac + ad + bc + bd + cd)?

+ 4@ + b + ¢ + d)(abc + abd + acd + bcd) 4abcd
alb? + a2c2 + a2d2 + b2c2 + b2d2 + c2d?

= (ab +ac + ad + ad + bc + bd + cd)?
2(a + b + ¢ + d)(abc + abd + acd + bcd) + 2abcd
r@ b,c,d=@+b+c+ d* 4a+b+c+dHab+ ac + ad + bc + bd +cd)
+ 4ab +ac + ad + bc + bd + cd)2 2(ab + ac + ad + bc + bd + cd)?
+4@a+b+c+da+ac+ad+ bc+ bd+ cd) 4abcd
2@b +ac+ad + bc + bd + cd)2+4@+b+c+d)ab+ac+ ad+ bc+ bd+ cd)

dabcd 8abcd (a+ b + ¢ + d)?

+4@+b+c+dXab +ac + ad + bc + bd + cd)
8(abc + abd + acd + bed)(a + b + ¢ + d) + kabed

= (k 16)abcd



