
c"ryz sxeg

miqcpdnl zeakexn zeivwpet

(Residue) zix`y :13 dzik libxz

:egiked .1

res(f, z0) = −res(f,−z0) if` zibef f(z) divwpet m` (`)

z0 aiaq oxel xehk f(z) z` meyxp

f(z) =
∞∑
n=0

cn(z−z0)n+
c−1

z − z0

+... = f(−z) =
∞∑
n=0

(−1)ncn(z+z0)n+
−c−1

z + z0

+...

f(z) ly oxel xeh incwn bn = (−1)ncn ik lawp oxel xeh zecigine
c−1 = res(f, z0) = −b−1 = −res(f,−z0) e −z0 zaiaqa

res(f, z0) = res(f,−z0) if` zibef i` f(z) divwpet m` (a)

z0 aiaq oxel xehk f(z) z` zipy meyxp

f(z) =
∞∑
n=0

cn(z−z0)n+
c−1

z − z0

+... = −f(−z) =
∞∑
n=0

(−1)n+1cn(z+z0)n+
c−1

z + z0

+...

oxel xeh incwn bn = (−1)n+1cn ik lawp oxel xeh zecigin ,aeye
c−1 = res(f, z0) = b−1 = res(f,−z0) e −z0 zaiaqa f(z) ly

(Residue) zix`yd htyn .2

zeixlebpiq zecewp ly iteq xtqnl hxt D megza zihilp` f(z) idz
miiwzn D a `vnpe el` zecewp swerd Γ xebq ew lkl if` .z1, z2, ..., zn

∫
Γ
f(z)dz = 2πi

n∑
k=1

res(f, zk).

e z0 zaiaqa zeihilp` ϕ(z), ψ(z) dpiidz (`)

.ψ(z0) = 0, ψ′(z0) 6= 0, ϕ(z0) 6= 0 .i
.f = ϕ/ψ ly heyt ahew z0 ik e`xd

meyxp

f =
ϕ(z0) + ϕ′(z0)(z − z0) + ...

ψ(z0) + ψ′(z0)(z − z0) + ...
=

1



=
1

z − z0

ϕ(z0) + ϕ′(z0)(z − z0) + ...

ψ′(z0) + 1
2!
ψ′′(z0)(z − z0) + ...

=
φ(z)

z − z0

xy`k

φ(z) =
ϕ(z0) + ϕ′(z0)(z − z0) + ...

ψ′(z0) + 1
2!
ψ′′(z0)(z − z0) + ...

.z0 zaiaqa zihilp`

res(f, z0) eayg .ii

res(f, z0) = lim
z→z0

(z−z0)f = lim
z→z0

(z − z0)ϕ

ψ
= lim

z→z0

(z − z0)ϕ′ + ϕ

ψ′
=
ϕ(z0)

ψ′(z0)
,

.limz→z0(z−z0)ϕ/ψ leabd aeyigl lhitel llka epynzyd xy`k

.
∫
|z|=5

z2dz
1+z4

lxbhpi`d z` eayg .iii

.ϕ = z2, ψ = 1 + z4 onqp
ψ(zk) = 0, ψ′(zk) = 4z3

k 6= 0, ϕ(zk) = 2zk 6= 0 if`
miiwzne ψ ly miqt`d zk = cis(π

4
+ πk

2
), k = 0, 1, 2, 3 xy`k

zrax` z` swer |z| = 5 lbrnd .z0 = −z2, z1 = −z3 (!ewca)
lawp ii(`)2 sirqe zix`yd htyn it lr okle ψ ly miqt`d

∫
|z|=5

z2dz

1 + z4
= 2πi

3∑
k=0

res(f, zk) = 2πi
3∑

k=0

z2
k

4z3
k

=
πi

2

3∑
k=0

1

zk
= 0.

2


