
THEORY OF EQUATIONS

Prove thatinan equation with real

Coeff, imaginary roots (i.e. non-real

complex) always occur inconjugatepairs.

Proof:Letf(x) =0 is given el.

Get2+1B isroot off(x)
whereB

We have toprove thatI-ip is also



root off(x)
(x -(2-1p)] is factor off(x)

Now
↓+ ip isroot offlus
i. (n - (2+ is)] is factor off(x)

alsof (c +ip) =0 - 0

&x - (c +iB)](x - (1 - ip] =((x - c) - ip)(x -c)+i]
=(x - 1)

- i12



=(x - 1)+p2

Now divide f(x) by (x-x+ p
Let QuotientGlu) and

Remainder isRx +5

f(x) =((n - 1)+13a() +Rx +3
-0

from 0
f(c +ip) =0

Putx=2+ip in



f(c +iB) =((+ip -1)+p4]a(x) +R(+ip)
+S

0 =RL +Rip +5

0 +io =Rt +5 +Rip

equsteres and imaginary parts
R2 +1 =0 -
R P =0

R =0



PutR=0 in
S =0.

Remainder =Rx + 5 =0

PutRx +s = 0 in π

f(x) =((-a) +p-]0(a)

=(x - x+ip)](x - ( - iB)]a(u)
=> (x - (a-ip) isfactoroff(x)



:1-1B is root off(x)

: Whenever hipis root off(x)
2- ipis also root offlus

Hence imaginally roots ofeswithreal

leftalways occur in conjugate
Pairs.

Hence Proved
--


