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{+$% 1 : Extraction of Common Feature=DS=Dimension Suspension in Al.

@introduction:

For an example,we have a concept of an {APPLE,or Truth}(truth is very trouble some in
actual cases).In actual world,the concrete actual {apples,truthes} are extremely various

enough.As for in many those,we could recognize a concept of {APPLE)or Truth}in very many

those.This is dimension compression in Al.LA concept is many to one mapping.

¥arious actualmany truthes<

a truth
a truth a truth
a truth” i a1 atruth
a truth a truth

True or false

T6UTH S decision act is
an abstht

concept

>_ : : our dairy work of

ourself,or Al(an

alter ego).

\
higher dimension space
in actual field

2 Dimension as a word.
in our mind

Simply to tell DS is making a summary.

®Othe meaning:a most common feature

as an average value ~a most frequent one in the ensemble.
Material for Al learning on what is apple is actual image of apples,which is an ensemble,
of each element=Bi(j=1,2,...,M=data amount} represented by vectors=[B+,B2,B3,....,Bn]in
many N dimension.Then we try to extract a concept of apple as a vector=[A1,A2,As,....,AN].

B' | [B1',B2',Bs',....,.Bn']

B? | [B12,B2%,B3?,....,.BN?]

B3 | [B13,B2%,B3?,....,.BnY]

BM | [B1M,B2M,B3M,....,.BaM]

‘I | A [[AAAs AN |
1 dimension

M dimension

This is vector math of which result is unique and only if it is not mistake,
https://www.mathsisfun.com/algebra/vectors.html

The purpose is extracting a vector=A which is nearest for every M data vectors=B.

A nearness is measurable by

distance=d; between A and each B.

A?=B2=1....... unit length vector
d?=(A—Bi)?>=A%2+B2—2<A .B/>=1+1-2<A.B’>
The M total nearness is D?=2M—2 X j={M<A . B>=2M —2 X =M X -1N<A(.Bi>

D must be minimum value for

A the nearest for every {B}.

if 0=0D/0Ax=—2 ZJ'=1MB|<].H 0= 2j=1MBkj.<k=1 2,.., 7531,32,,,,SA,..,N>.

As for k axis, each component of Bl is distributed equal weight in negative and positive,

That is ,Ax should be center o

f their average value(or most frequent one).



https://www.mathsisfun.com/algebra/vectors.html

A= a (1/M) 2 =1MBy=0.<k=1,2,.., #s1552,_Sa,..,N>,0r almost zero.

A= a (1/M) £ =1MBW+# 0.<k=s152,.5A>.

« =normalization coefficient for A?=1.

Hereupon,in above calculation,all component A is zero is incovenient,
Exceptional component s1s2..sa are not zero,.

If dsa?=(A—BS")?is maximum in {s1s2,_Sa},,

A=(0,0,....1(Sh),...0,0)

4 ___the most near vector
A Sa axis
verage component in k axis "
— & S
=center Jalue,most >
frequent palue 4
This is\¥dimensional urit radius sphere.
- getf —p /

0,or not 0 depending coordinate

APPENDIX_5:Vectorization<meaning coordinate in multi orthogonal coordinate>

In the beginning is vector representation of something pattern(data) _—__(0,0,1)

in orthogonal coordinate space<this is most important>. ,'/ \\ (0,1,0)

Note orthogonal vectors have nothing similarity<distinctional> " \‘ (1,0,0)
While not orthogonal have something similarity< 4; >, ; "

Some are very easy(character),while most difficult may NS

be language the abstract and wide enough in meaning space.

(a)character{a,b,c,...,x,y,z,0,1,2,.....9,........ } if those are M pieces,their dimension is M.
this is the most simple unit vector set(ensemble).
(b)lmage dots(x,y,z,G,R,B).xyz,are position,while GRB color brightness intensity.
a figure can be also represented by space coordinate function.
(c)sound{s(t)=(t,y)}:this is time function of sound,nearness is measured byfdtlS(t)—s(t)}lZ.
= :function is also a generalized vector in orthogonal Hilbert Space.

«LANGUAGE

the most important,but most hard work to categorize by “not nearness=orthogonality”.

Actual physical pattern are composed from element without nearness,thereby,vector
assignment may be easier,while not physical reality,but abstract language frequently has
nearness without orthogonality.An idea is reverse dimension expansion.
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