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High-dimensional data analysis HWI1

1. Prove XTAX = 2%;125?:1 aijxixj

Pf:
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[xl, X3, ...,xp] : :
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A11X1 + 12X + 0+ ApXp
= [xl,xz, ...,xp] Az1X1 T A%z + -+ AgpXy
aplxl + apzxz + A + appxp

= (a11x1 + a12x2 + + alpxp)xl + (alel + azzxz + + aszp)xz

+ (aplxl + Ap2X2 + -+ appxp)xp

p
= z (anxi + aipx; + - + apxp )x;
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2. Prove XX | : |=24x
[6XTAX
dxp
Pf:
From 1. XTAX = Zg;lzzj[-):laijxixj = Z?=1 aiixl-z +ZZL¢] aij xixj
For i=1
aXTAX P
3 = 2a;,x1 + Z ajxj + Z aj Xj = 22 aqX;
X1 j#1 j#1 j=1
Similarly,
aXTAX p P
FaR Z @ijXj = ajXj | + z @jiXj = Qjj%;
i j=1 j=1
p
= 22 aijx]
j=1
Therefore,
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