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B 191 The I of I BN o, the BEEE haos led to
I D i the I ond I of I [ o
I D - B consists of a N of I ond we
want to search the I ond find I that are best I

by some I Let us IS - I N

B there are 6 I D: to Ds, and 5 I % to k5. We
I coch I ), with a 5 x 1 column Il d;, such that the

ith I of d; is 1 if the word k; appears in the I D, and

0 I
dy | dy | d3|dy|ds5| ds
ki1 |1 ]001/0
kel 1|11 1/0|0
ks| 001001
ksl 100011
ks| 100111

For I vwe want to search for I that consist of words kq,
ky and ks. Let @ = (1,0,0,1,1)T. Note that d; - = tells us how many
words among ki, k4 and ks appear in the Il D;. To do the search
B v c dcfine a 5 x 6 matrix @ such that d; is the j the column
of the matrix, i.e.

(110010
111100
Q=|001001
100011
\1 00111
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Then the jth [ of v = Q' x gives us the value of d;-x and hence
y tells us results of the search. For this || EGEGzG

Hence I /), and D; match the search.

B i B iostead of N vs M 2 word appear in the
BN ;, we NI d; such that its sth | gives us the

I of times that the word k; appears in the N

di|ds|ds|dy|ds|ds
ki 2]1]0]0]3]0
ko 1|13 1]2]07]0
k3| 0] 0|5 |0]0]6
ks| 2101005 |1
ks 1700 1]1]4

There are a lot of ways to Il how close a I vector d; and
the search vector  are. One || N vsc HEEE s to gy the
angle 0; I d; and = by I

Let ' = . and let Q" be the 5 x 6 matrix such that the jth column
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of Q' is ldj, ie.

is equal to |ijf For our

= 0.9130 and |l = I th- HEEEE ) is closer to
the search vector. Note that ymm of the words ki, k4 and k5 in D,
are more [ T than that in Ds.

The | 2bove I some of the basic ideas I I

We can | the search | by I sonc B results in
linear | N

B 19.2 One of the most [ T of the N
of I is in the study of HIEEEEGNGS@MEEE For B in the

8

an

Then the 7th | of v =

Slnce
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more I I of lincar [ T .- Jll 2s vectors
and |GGG B oc used to I the I V2 ues
of other I The [ BN s the I o N
the best I D (c B s stated in I
s it can be [ to other I vector spaces.

I 19.3 Let V be a I in R". If u is a vector in R" and p
is the I of v onto V, then

B < d(u,v) for any vector v € V,

i.e. p is the best I EGNE of v in V.

B 0.4 [ D N s and ¢ are IR quan-
tities that ] the rule

t=cr’+ds+e

for some I c, d and e. An [ w2 HEE i1 order to
find the mumm— c. d and e. In the [ i< D of
were taken with various |l for values of r and s.

12 3 4 5 6
10 O 1 1 2 2
ss1 01 2 0 1 2
t; 10.5 1.6 2.8 0.8 3.1 5.9

Due to I <1o1s, we do not expect to get the exact values of ;s
and hence cannot obtain the true values of ¢, d and e. The usual scheme
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is to get the I values of ¢, d and e that I the sum of
squares of errors |}

6
Z [t — (cr; —I—dsz—l—e)]

1=1
= [t1 — (crf + ds1 + e)] + [ta — (crd + dsy + e)]2
+- 4 [t6—(cr6—|—d56—|—$
The IEEEE of this scheme is known as the least squares IR

Let
III, :L'I ande.

If the values of ¢;’s are exact, by |} the linear |l Ax = b, we can
obtain the values of ¢, d and e. || I > N I the values
of t;’s are not exact and the |l i HEEEEE So we need to find the
best |IIIIIIEIEGg@ W (0 the I Such o I is also called the
least squares NI to the linear |l Ax = b. Since

6
Z [t — (cr; —l—dsz—l—e]2:||b—-:||b—(cu1—|—du2—l--
1=1

where uy = (r2, 73, ..., r2)T, uy = (s1,89,...,56)7 and uz = (1,1,...,1)T,
to find the least squares I is I to find the | of b
onto the I of R° N by w1, o, vs. [N thot D -, s}

is the column space of A.)
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So
a is the least squares INIIIEEE to Ax = b

&  Acxis the I of b onto || v, us}

< - A"
For our I

AI‘I and bI

I e Iy - A7)

B the lincar I vwe obtain the least squares I c — N
d = 0.9225 and e = 0.3150.




