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Lista 3
v¢ Funcdes elementares
1. Prove as seguintes afirmacoes:
® e"+1=0 ® e“*=1sees6sez=2kni, keZ
@ |ef|=e*>0,z€C ® e*=e"seesodsez=w+2km, paraalgum
@ e“eRseesdoselmz=km, keZ keZ.
@ ezeiRsees()seImz:(k+% mkeZ @ liMpe,_._oge® =0

2. Determine todos os valores de z € C tais que:

@ ef=-2 @ e**1=1
Q@ e*=i ® e =1
® e*=1+iV3 ® 22—

3. Mostre que:

2

1. sen?z+cos’z=1 16. |sinhx|<|coshz|<coshx,sez=x+1iy
2 _ 2 : 1.2 _ : 1
2. |senz|” =sen“x+sinh®y, z=x+1iy 17. sen(z+w)sen(z—w) = 5 (cos(2w) — cos(2z))
3. |cosz|2:c032x+sinh2y,z:x+iy 1
4. sen(z+ w) = senzcosw + Sen wcos z 18. cos(z+w)cos(z—w) = 7 (sen (2w) —sen (22))
5. cos(z+ w) = cOSzCcos w — sen zsen w 19. cosz=coswseeséseztw=2kn, ke”Z
6. sen(—z) = —senz 20. senz = senw se e sO se z— w = 2km ou
z+w=02k+1)mn, kez
7. cos(—z)=cosz
T 21. |sinhz|? = sinh?® x + sen®y
8. sen(——z):cosz 3 1D )
2 22. |coshz|* = sinh” x + cos” y
9. senz=0seesodsez=nm, nﬂeZ 23. sinh(iz) = isenz
10. cosz:Oseesosez:nn+§,n€Z 24. cosh(iz) = cosz
11. |sinhy|<|senz|<coshy,sez=x+1iy 25. sen(iz) = isinhz
12. |sinhy|<|cosz|<coshy,sez=x+1iy 26. cos(iz) =coshz
13. cosh?z—sinh?z=1 27. sinh(z + i) = —sinh z
14. |senx|<|senz|,sez=x+iy 28. cosh(z+mi) = —-coshz
15. [cosx|<|cosz|,sez=x+iy 29. tanh(z+ i) =tanhz



4. Determine todos os valores de z € C que satisfazem as equacoes:

@ cosz=1
@ cosz=3
@ senz=4
@ cosz=1i
® coshz=1/2

®
)

©)
©

5. Prove as identidades abaixo, paraz,weCe x,y € R:

10.

1. sinh(z+ w) = sinh zcosh w+sinh wcosh z
2. cosh(z+w) = cosh zcosh w+sinh wsinh z
3. sinh(-z) = —sinhz

4. cosh(—z) =coshz

5.
6
7
8
9

cosh(2z) = cosh? z + sinh? z

. sinh(2z) =2sinhzcoshz
. sinh(x+iy) =sinhxcos y+ isen ycosh x
. cosh(x+iy)=coshxcosy+isinhxseny

. sinhz=0sees6ésez=kmi, keZ

1
coshz:Osees()sez:(k+5)ni,k€Z

11.

12.

13.

14.

15.

sinhz=1i
coshz=-1
sinhz=0
coshz=0

tanhz =0

sinh(z+w) sinh(z—w) = % (cosh(2z) — cosh(2w))

sinh(z—w) cosh(z+w) = % (sinh(2z) — sinh(2w))

coshz = coshw se e s6 se z+ w = 2kmi,
keZ

sinhz=sinhw seesése z—w =2kni ou
z+w=0Rk+1)rmi,keZ

cosh(2z) = cosh? z + sinh? z

. sinh(2z) =2sinhzcosh z



