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Solve for real numbers:

X

4“’52(7) +cosx =4
Proposed by Khaled Abd Imouti-Syria

Solution by Pham Duc Nam-Vietnam

4°05%(3) + cos(x) = 4 © 21705 4 cos(x) =4, t =cos(x),-1<t<1
o2 tt=94,f®) =2+t (t) =2""In(2Q)+1>0,vte [-1,1] = f(t)is
strictly increasing on [—1,1] = 21*t + t = 4 has unique root, and g(t) = 21t + ¢t —
4,9(0) =—-2,9g(1) = 1 = Therootlies on (0, 1).
Wehave: 21"t +t=4 21" =4 -t n(2)2""=n2)4-1t) ©
24 In(2)(4-t) =32In(2)

xe*=z=x=W(z)

& In(2) (4 — £)e@E-0) = 321n(2) - W(In(2)(4 — t)e@@-0)) =
=W (321In(2))
W(321n(2))
©In2)4-t)=w@32In2) ot=4- —ma ~° 7156207332755864

W(321n(2))

n(2) ) + k21, k € Z.W(z) is the Lambert W function.

= x = + arccos (4 —



