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LambertWfunction,however,hasbothreal-

valueddifferencesandcomplex-valueddiffer-

ences.Applicationsandrepresentationsofthe

branchdifferencesofWaregiven.
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I. INTRODUCTION

The Lambert W function is a multi-branched

function (also called a multivalued function).

The branches are indexed by an integer k,

and written Wk. For z ∈ C, the branches are

defined for |z| → ∞ by [1]

Wk(z)eWk(z) = z and Wk(z) → lnk z ,

where lnk z = ln z



62

62



Proof: Observe that

exp (Wmn(z)) = exp (Wm(z)) / exp (Wn(z))

=



the branch cut for W−1 is (−∞, 0]. Further,

both branches are closed on the top, meaning

that for x ≤ −1/e

W0(x) = lim
y↓0

W0(x + iy) ,

and for x < 0

W−1
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Figure 3. The domain of W (the z-plane). The branch
cut is shown as two lines, one representing the upper side
(ABC) and one representing the lower side (DEF). The
points B and E are either side of x = −1/e.

Figure 4. The range of W0(−1)(z). The letters corre-
spond to the points labelled by the same letters in the
domain of W, shown in figure 3. Notice that the image
lines BA and EF , together with the images of the other
axes in the domain converge to 2πi as a result of (14).
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