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Vektorové prostory

Vektorovy prostor

» Zakladni pojem linearni algebry
» Abstrakce pro ,Sipky”’ nebo polynomy
» Sipky” = veliciny, které maji velikost a smér
> axiomaticka definice
» \ektor
» usporadana n-tice (realnych) cisel
» n = dimenze vektorového prostoru
» skalar = cislo
» Sipky — geometricka reprezentace (ve 2D, 3D)
» Operace nad vektory
> scitani (po slozkach)
» nasobeni vektoru skalarem
» skalarni soucin dvou vektort
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Operace nad vektory

Operace nad vektory

» Scitani
» (a1,a2,a3) + (b1, b2, b3) = (a1 + b1, a2 + by, a3 + b3)
» Nasobeni vektoru skalarem
» cx(a1,a2,a3) = (c*aj, cxap, cx*az)
» Velikost vektoru
> |(a1,a2,a3)| = Va2 + a2 + a2
» Skalarni soucin (dot product, inner product)

» dvé ekvivalentni definice

» (a1,a2,a3) * (b1, ba, b3) = a1by + axbo + azbs
> uxv=|u|x|v|*cosd

» Definovany pro libovolny pocet rozmérti
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Operace nad vektory

Scitani vektort — geometricka reprezentace

Y

zdroj: https://commons.wikimedia.org/wiki/File:Two_noncolinear_vectors_plus_addition_dotted.png

Operace nad vektory

Matice

» Linearni zobrazeni mezi vektorovymi prostory

» typ funkce nad vektory

» vektor * matice = jiny vektor

» ménime obrazek vykresleny vektory”

» Uplatnéni napr. v kvantové mechanice
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Kosinova podobnost Word embeddings
Cosine similarity (kosinova podobnost) Word embeddings
Slova reprezentovana jako vektory
10
randfather
» Dva vektory spolu sviraji thel 94&
» kosinus tohoto Ghlu je méfitko podobnosti vektori 8
oo e . o man adul woman
» vektory sméfujici stejnym smérem: 1 74 @ /k Original Word Vectors
» pravouhlé (ortogonalni) vektory: 0O . grandfather [ 1, 9 |
s e . L < . man [ 1, 7 ]
» vektory sméfujici opacnym smérem: -1 2, adutt [ 5 7 ]
» \/ypocet (z definice skalarniho soucinu) woman { 9 7 }
4 boy 1, 2
> uxv=|u|x|v|*cosd chid [ 5 2 |
8 4 gin [ 9 2 ]
> SC = cosd = |U|*|V| 2 H ’bw‘ = <hild ‘”I infant [ 5, 1 ]
|/ | infant
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Word embeddings

Word embeddings

Zero-Mean 2D Unit Vectors

1.25
édult
randfather | |
075 d -
G
05 wm Zero-Mean 2D Unit Vectors
' \ grandfather [ -0.6247, 0.7809
028 man [ -0.8275 0.5615
S o adult [ 02060, 0.9785
< 1 J woman [ 0.8844, 0.4668
025 1 boy [ -0.8000, -0.6000
gifl chid [ 01871, -0.9823
s " ‘_ ‘ gin [ 08638 -0.5039
o078 infant [ 0.1366, -0.9906
T ahic |
infant
-125
-1.25 -1 -0.75 05 -0.25 0 0.25 0.5 0.75 1 1.25
Gender
Podobnost mezi slovy: cosine similarity
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Word embeddings

Word embeddings

Zero-Mean 3D Unit Vectors
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Zero-Mean 3D Unit Vectors

Gender Age Royalty
grandfather [ -0.5426, 0.6412, -0.5426 ]
man [ -0.7191, 04576, -0.5230 ]
woman [ 07741, 04168, -0.4764 ]
boy [ -0.6971, -0.5070, -0.5070 |
gil [ 07543, -0.4642, -0.4642 ]
king [ -05570, 0.5064, 0.6583 ]
monarch [ 00676, 04730, 0.8785 |
queen [ 06608, 03558, 0.6608 |
prince [ -0.5846, -0.4252, 0.6909 |
princess [ 0.6484, -0.3990, 0.6484 ]
child [ 00733, -0.5866, -0.8066 |
infant [ 00642, -0.7057, -0.7057 |
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Word embeddings

Word embeddings — ale:

» Ne 3 dimenze, ale napf. 300
> presto: predstava slov/frazi jako mist na povrchu zemékoule je
celkem blizko realité
» Dimenze neodpovidaji ,hezkym” vlastnostem slov
» jako napf. vék, slovni druh, ...
» nejsme schopni dimenze pojmenovat
» ale jsou urceny kontexty
» vétsina ,hezkych” vlastnosti slov je v nich néjakym zpiisobem
zakédovana
» Jsme schopni s takto reprezentovanymi slovy pékné pocitat
»  king” - ,man” + woman" = néjaky vektor
» jehoz nejblizsi soused je ,,queen”
» Pocatek: word2vec, Tomas Mikolov (byvaly student VUT Brno)
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