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· Schwarz inequality
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04f +2g1=(f +(g,f+xg)
=(fif)+(29) +(g,f) +2xg,297-

-

=VI- ,g) -g<fig) +g
-0 = 11flgl- <f,g.)< 8,97

=) Kf,g>P= lfIRlIg
Since (fig) =0 and 11fl, IgII IO, one can take
the square root, so

If, gz/= lf)Ig)



-> if it's equality, so Kf,g)1=IIfIIg), either of or

g
=0 like shown above, or and are linear dependent,

which means f =ag, with ac

=> kfig) =(ag,g)) =(a)(g,g) =(a)lIgl
=All IIgU



· triangle in equality
11f+g( =(f +g,f +g)

= cf,f) +xf,g) +(g,f)r(g,y)
take absolute of both sides

11f +gl=11IfIR+ 11g/t < b,9) + [g,f)N
use triangle eg. for skalars

=11 fl+11g11 1e f,g>p+ 12g, f>1
Since kg.fb =1 831 =12f,g>

=1f(R+ 11g1 +2 4 f,g21
use Schwarz ineg.: Kf,971 lfH. IgI
=IfPtIgl+2 I1fIIg)
=(11f))+ 1g)))2

E) (If +gl =(Ilfrg11)2
since both sides are positive, one can take the square roof

11f +gl =lfll+19/



· (1) 1f +g(R = 21fP+2IIgI
1f +g( =(f +g,f +g)

= cf,f) +xf,g) +(g,f)r(g,y)
=11fP+ 11g+ < ,g> +g,1)

From O? Ilf-gllEllfl+Igl <f,9)-(g,f
we get gift (8.9 =lIfP+lIgl?
So

11f +g( =11fP +11g+ < ,g) +g,b)
= 11fll+ lIgl+11fR+lIgM
=2IfP+2 lIgI

· (2) 1If1)-1gH) =If-gII

suppost w.l.o.g. IfIl = Dgl
1181-B)1 = 1181-1g1 =18-g +gH-NgU
sirt Ilf-gl+1IgII-IIg1

=> I 11811-IgID =11f-g11


