Math Methods 1
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Formulas for Exam 2

. Derivatives.
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. Integrals.
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. Complex numbers.

z=x+1iy =rcosh +irsinf = re?.

where r = |z| = /22 + 3.

Euler’s formula.
cost +isint = e*.

. Analytic functions. Let f(z) = f(z + iy) = u(z,y) + iv(z, y).

Cauchy-Riemann equations.
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. Complex integrals and Laurent Series.

Cauchy’s Theorem. If f(z) is analytic and C'is a closed curve, then

jqfc f(2)dz = 0.

Cauchy’s Integral Formula.
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Laurent Series.

If f is analytic at z = a then

S n f(a) 1 f(z)
f(z) = ;an(z —a)" where a, = T 9 G dz
If 2 = a is an isolated singularity of f then
S n 1 f(z)
f(Z) = Z an(z — CL) where Ay = % g m dz
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The coefficient a_; is the residue of f at a.

Some elementary function expansions.
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The Residue Theorem. If z = a is an isolated singularity of f(z) and C is a closed, piecewise
smooth, positive oriented curve whose interior contains a, then
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If the interior of the curve C' contains the isolated singularities 21, 29, ... z, of f and Ry, Rs,... R,
are the residues at zq, 29, ... 2,, then

]{ f(2)dz=2mi(Ry + Ro+ ...+ Ry,).
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The residue at a pole z = a of order n.
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