Cauchy’s idea of 1814
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Suppose f is analytic except for one singular pomt )-

—,C(%> = ﬁ , j q‘vw((\?{\ZQ

2 —¢o
ﬁdu@ 1t @se of \f )
4/, Mdluw( o\ ? /) 0
S‘M(TA Sfuacc frof :
/ (Z) a5 \J( 2,
d(square) zZ = Z(‘J
_ / (g(z) _g(z{]) + g(zg) ) o
d(square) Z— Z Z = Z
|

= E(z2) + g(zy) — dz
0

WLMQ @) s smﬂm} hecause 4
15 CM?ZCX J.ﬁwwﬁah(c dné(
d( 31’4410\/\ PO\TLL\ 1S as amtﬁf
£,Q_Sl\r

Title : Sept 22 (Page 2 of 6)




The calculation reduces to ‘_L_ — l )-/A ) 2
N B Lk
/ *7 Y @dx+idy)
d(square) x2+y2 —
A% 0 ‘
\
N
o d e
ot 24 |
Xt 1& X ., -70
X*+ {° X 47
¢

-
i C
= O T S;’--f(‘} ﬂX
b\? Sjm»«'{”g ~¢
_ 77”-
= X J—\ T A

— = |

O-ﬂw e 'mLCjVa/S Swhv

So find answwr 15 T

Title : Sept 22 (Page 3 of 6)




Cauchy’s definition of residue (1826)

If f(z)can be expanded near z,, in a series in powers of (z—z,) and 1 /(z — z,)), then the residue
of f at z, is the coefficient of 1/(z — z).

Theorem (Cauchy’s residue theorem for rectangles). If f is analytic except at isolated points
inside a rectangle R, then

/ f(z)dz = 2ri X (sum of residues at the singular points).
R
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Example
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August 2012 qualifying examination

4. Apply the Residue Theorem to evaluate the integral
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