Answer on Question#50048 - <Math> - <Complex Analysis>

1+ cosz
(z-1)%-1
1) find zeroes of f
Solution. Let’s solve equation:

Let f(z)= sin®z

f(z)=0;

1+cosz=0 Zz=r+27K,keZ
1Jrc#sinzz:O: L " = where (z-1)*-1#0<2 #0,2, #2
(z-1)° -1 sin“z=0 z=7k,keZ

Answer: z = 7k,k € Z \ {0} zeroes of f

2) classify the zero z=0,z=7,z =27
Solution. First of all, we must note that

. 1+ cosn 1+ cos2x
f(rd)=——"TF— o
(-1 -1 (2m-1)° -1
task was a mistake. We assume that therewas z=0,z=x,2=2x
Let’s consider z=0:
Since, f didn't determined at z =0, but holomorphic in neighborhood around z=0 , excluding
z=0, then z=0 is the singular point.

sinzi=0 and f(2x)= sin®27i #0. So, this mean that in the

. . l1+cosz . . 1+coszsinz .
Since, f(z)= = "% sin%z= ——sinz=0, then z=0 is a removable
I!Uo] @ I!Uo] (z-)°-1 I!Uo] (z-2) z
singularity.
Let’s consider z=:
=2 =2
F(2) = 1+c0232 Sir]22=(2_7T)411+cosz sin z4 — (z-7)*h(z), where h(Z):1+cosz sin z4
(z-D)° -1 2(z-2) (z—n) 2(z-2) (z—n)
] . 1+cosz sin’z ) 1 sinz1+cosz 0
Since, z—-m)h(2) = = = =0,
im@=mh@=lm- o =M 0 2 t=n) ~ 2nr-2)
) . 1+cosz sin’z ) 1 sinz 1+cosz 1
but h(z) = = = #0, then
M@ =lm- = =M s aory cory ~ 20t -2)

Z= is 4 order zero of f.

Let’s consider z=2rx:

= 2
f(z)zl_i_c#sinZZ:(2_272_)21+COSZ SIn 22=(Z—27Z')2h(2),Where
(z-)° -1 2(z-2) (z—2n)
1+cosz sin’z
h(z) = :
2(z-2) (z—2n)
since, [ (z—2)h(2) = [jm 2082 sinz ___ 2 _4_
-1 M2 72-27 27(27-2)
but fim h@) =i 1+cosz sin’z i 1+cosz sin‘z 2 40 then 7227 is
im My -2 MG -227  2222-2) "

2 order zero of f .
Answer: z=0 is aremovable singularity, z= 7 is 4 order zero of f, z=2x is 2 order zero of f .
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