Answer on Question # 41100 — Math - Complex Analysis
Show that z1(z2+z3)=z1z2+z1z3 for all complex numbers z1,z2 and z3.
Solution
Let z; = ay + iby, 2, = a, + ib,, Z3 = a3 + ib; are arbitrary complex numbers.
Zy + 73 =a, +ib, + a3 + ib; = (a, + a3) + i(b, + b3).
Then

z1(Z + z3) = (a; + ib1)((a2 +a3) +i(b, + b3))
= al(az + a3) + ial(bz + b3) + ibl(az + a3) - bl(bz + b3)

Let’s simplify this expression

z,(zy + z3) = (a,a, + ia b, + ibya, — byb,) + (a a3 + ia;b; + ib;a; — by bs).

But

(aiay +ia b, + ibja; — biby) = (aq + iby)(ay + iby) = 7125,
and

(aqaz +iab; + ibjaz — byb3) = (a; + iby)(az + ib3) = z,25.
So

Zl(ZZ + Z3) = lez + 2123.



