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UP.592 Solve for real numbers:

cosx+cosy+cosz=1
cos?x +cos’y+cos’z=1
cos3x+cos3y+cos3z=1

Proposed by Daniel Sitaru — Romania

Solution by proposer

2

Zcosx=1=> Zcosx =1=

cyc cyc
Zcoszx+22cosxcosy= 1=1 =22cosxcosy= 1
cyc cyc cyc

Yicyc€Osxcosy =0 (1)

1-1-1=0> Zo:osx Zcoszx —Zcos3x=0

cyc cyc cyc
Zcos3x+2cosx(coszy+coszz) —Zcos3x= 0
cyc cyc cyc

Yeyccosx (cos? +cos?z) =0 (2)

By(1);(2)and1-0—-0=0

zcosx-2cosxcosy—2cosx(coszy+ cos?z)=0

cyc cyc cyc

Zcoszxcosy+2cosxcos2y+ 3coSXxCcosSycosz—

cyc cyc

—ZCOSXCOSZ}'—ZCOSJCCOSZZZO, 3cosxcosycosz=0
cyc cyc
cosx=0 cosx=0 cosx=1

= 4jcosy=0 orjcosy=1 or jcosy=0

{cosx+cosy+cosz =1
cosz=1 cosz=10 cosz=0

cosxcosycosz=0
Solution: x = i§+2kn;ke z;y = i§+2mn;me Z, Z=2nm;n €7

and permutations.



