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Exercise 1: Express in the form x + iy, x, y € R the value of the given function
sin(2 +1), cosi, tan(mt — 2i).

Exercise 2: Let z,z;,2; be three complex numbers. Prove that
1) sin(z + 2m) = sinz, cos(z + 27) = cosz.
2) sin(z + 1) = —sinz, cos(z + ) = —cosz, sin(7 —2z) = cosz.
3) sin(—z) = —sinz, cos(—z) =cosz, sin’z+ cos?z = 1.
4) sin(z; + zp) = sinz; COS zp + COS z1 Sin z;.
5) cos(z1 + zp) = COS z1 COS Zp F Sin z; Sin z;.
6) sin(2z) = 2sinzcosz, cos(2z) = cos?z — sin®z.
7) sin(z; + z5) sin(z; — z,) = cos? z, — cos? z;.
8) cos(z1 + 20) sin(z1 — 25) = 3 sin(2z1) — 3 sin(2z,).
9) sinz=0© z=kn, keZ.
10) cosz:0<:>z:§+kn, keZ.
Exercise 3 :

e Prove that the complex secant and cosecant functions are periodic with period

T =2m.

¢ Prove that the complex tangent and cotangent functions are periodic with period

T =rm.
Exercise 4 : Prove that for all z,z;,2z, € C, we have

1) cosh(iz) = cosz, cos(iz) = coshz.



2) sinh(iz) = isinz, sin(iz) = isinhz.

3) sinh(—z) = —sinhz, cosh(-z) = coshz.

4) cosh®z —sinh?z = 1.

5) sinh(z; + z,) = sinh z; cosh z; + cosh z; sinh z,.

6) cosh(z; + z,) = cosh z; cosh z, + sinh z; sinh z;.

7) sinh(2z) = 2sinhzcoshz, cosh(2z) = cosh?z + sinh®z.

8) sinhz=0& z=kni, k€ Z and coshz:Oﬁz:(k+%)ni,k€Z
Exercise 5 :

1) Expresssinz, for all z = x + iy € C, in the form u(x, y) + iv(x,v), x,y € R.

2) Express cosz, for all z = x + iy € C, in the form u(x, y) + iv(x, y), x,y € R.

3) Expresstanz, forallz € C\ {% + k7, k € Z}, in the form u(x, y) + iv(x, y), x, y € R.
Exercise 6 : Prove that for all z = x + iy € C, we have

1) |sinz]* = sin? x + sinh® .

2) |cosz? = cos®x + sinh® y.

3) |sinhz? = sinh®x + sin® y.

4) |coshz? = sinh®x + cos? y.
Exercise 7: Let z,z;,z, € C*. Prove that

1) Ifz = re’?, thenlogz = Inr + i0.

2) loge* =z + 2kmi, k € Z.

3) logziz; = logz; + log z,.

4) log z =logz; — logz,.
Exercise 8 : Prove that

1) arcsinz = 1 log (iz +(1- zz)%).

2) arccosz = 1log (z + (2% - 1)%).
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3) arctanz = Zlilog(i—).

—z
i+z



4) arccotz = 1 log (;—‘:)
5) arctanz + arccotz = 5 + km, k € Z.
% Rez >0

-2, Rez<0.

6) Arctanz + Arccotz =

Exercise 9 :
1) Find all values of (i)~%.
2) Determine the principal value of (—i)".
3) Determine arcsin(—i).
Exercise 10 : Prove that
1) arcsinhz = log (z +(1+ zz)%).

2) arccoshz = log (z + (2% - 1)%).



