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The square root of 2

The existence of the square root v/2

There exists a unique positive real number r such that r® = 2.
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re root of

Continuation of proving that r? = 2

Proof. & _L> _ \F”+
WM% Iy~ =

M VV\7&/ 9/2_
ESINS 410 <(‘ Ar%;\>2 &é% W

éb (20 (0 & pend =
\_/

gr*L)ﬁr A0 & e
<((2 'z\ YL—EQ +( 4(2{_&4_&

w2 \%MM\/

Mo\ o8



The square root of 2

Completion of showing that r? = 2
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Complex numbers

The Modulus

Forz=a+bicC, defne 2{2 é) iﬂuﬁél ¢=(o O
2| = |a+ bi| = \/az+b2 0\ (&= ~\
called the modulus (or the absolute value) of z.
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If z € R, thatis, z = a + 0i, then |z| = V& = |a|: Indeed,

|a]® = a2 and a nonnegative square root is unique.
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Complex numbers

The Conjugate

For z = a+ bi € C, define
Z=a-— bi, the conjugate of z.

Figure: 2 \_%\ ;\%\

zz=(a+bi)a—bi)=a+b?+0i=a+b? |z]=Vzz
Formula for z=" (for z = a+ bi # 0):
4 1 z a—bi

Z = - = ——= = —FV—F.
z zz a4+ b?
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Complex numbers
Properties of the Modulus

@ |2/ >0, and |z| =0 iff z = 0;

Q |zw| = |z||wi;

Q |z -+ w| < |z| + |w| (the triangle inequality);

Q ||z| — |w|| < |z + w| (the reverse triangle inequality).
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