Introduction to Vector Space Models - Worksheet

Part One

1. Is the vector x = (g) in the span { G) }?
!

mo. X 15 not a scalar multiple of (|‘)

4 1 1
i ?
2. Is the vector x (3) in the span { <1> i (0> }

’\&es. Since (% can be written as a Linear
o Hhese vectors, it is in the span.

combination

3. Describe the span of one vector in R>.

a line H(\rO\Aﬁl’\ the origin:

4. Describe the span of two linearly independent vectors in R3.

a 2-dimengional Subspace.
A plane Hnmmgh ovigin
a hhypevplang +hv0u§h ongin.

5. Describe the span of two linearly dependent vectors in IR”.
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6. Compare the span { <1> } to the span { (1) , (2) }

Jr%eﬁ are exac-ﬂﬂ the fame (pace ( (a line )

7. What is the dimension of a subspace?

He wanimum Number of vectors
4 daKes 40 span the space.

8. How would you describe a hyperplane? 5\\ Hat” SurFace/subSpa(e which
cuts Yhe amhbent space in half,



Part Two
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1. What are the coordinates of the vector x = (g) in the basis { (:}) 7 (_11) }? Draw a picture to make

sure your answer lines up with intuition.
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2. In the following picture what would be the signs (+/-) of the coordinates of the green point in the basis
{v1,v2}? Pick another point at random and answer the same question for that point.
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Part Three

1. Interpret the following Nonnegative Factor Output for a small collection of text documents, answering
the following questions:

a. What meaning (theme/topic) would you give to each of the three factors?

ﬂ). What is the dominant factor (theme/topic) for each document? PP
/ doc 1 22 ¢ Baseball (FG\HDY ") doc © AV, OlL,],V\P\(S (ractov )
doc 234 * Womeng WC  (Factor 1)

[ c. What is the loading of the word baseball on Factor 2? , to +hot
0 | (Which melns bafeball (§ 00t relevant 10 Tha

—

factor)
d. What is the coordinate/score of document 5 along Factor 3? 4 R
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Factorl Factor2 Factor3
“baseball” @ 0 0
“pitcher” 2.6 0.1
“mound” m 0
“player” 15 0
“coach” 1.3) 0.8
:SOCCZ: 001 005 docl doc2 doc3 docd doc5
Rl : ' 32) (27) 0 02 01
TermDocMatrix ~ { ;f . 8 001 %1; 01 (29 @D 03
e ' 02 0 02 01 (29
canada 0.2 0.5 ==
“womens” 0 0.7
“USA” 0.1 23
“olympics” 0 @
“medal” 0 (2.2)
“gold” 0 1 .8 )
“phelps” 0 0 1.6
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