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Activity 1: Formal Definition of Linear Independence

Suppose vy, Vs, - . . , g € R™, and that b € span({vy, Vs, . . ., Uq})-

b) Suppose that a;T; + asBy + . . . + agiy = band ¢;B; + o + - . . + c4Ug = b, where at least

one of Wﬁerent from its corres%

Using the formal deTinition of linear independence from Chapter 4.2, determine whether or not

V1, Vs, . . ., Vg are linearly independent, and prove your answer.

G vand e
a v, ta Ny t -4 ad Vg =
- \T =
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Find another set of coefficients ki, ks, . . . , kg such that

k161+k262+...+kdﬁd25

and at least one of the k;'s is different from its corresponding a; or c;.

By doing this, you're showing that if there is at least one way to write 3 as a linear combination of

a set of vectors, then there are infinitely many ways to write b as a linear combination of those

vectors; there can't just be two or three ways to do it. g @
’-
a' \/ ) +Q z Vl - F “d? d

(4,4—(\) v+ (8 Y e *M%
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b) (6 pts) Suppose @, Z € R™. Given that ||@|| = ||Z]| = ||@ — 2]| = 1, find ||& + Z]|. Show your
work, and your final answer, which should be a number with no variables.
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FA25 MTL P3

Problem 3: Spreading Your Wings (12 pts)

Consider a dataset of n points, (z1,y1), (z2,%2), - ., (Zn, yn), where

¢ the means of x,x2,...,2, and y1,¥2,...,yn are 15 and 5, respectively

e the variances of z1, 79, ..., 2z, and y1,¥y2, . . ., Yy, are o2 and 03, respectively

e the correlation coefficient between z1, xs, ..., z, and y1, 92, ..., yn.
2 AeP QMA'S
~key: 2i

We define a new set of values, 21, z

bO‘P” xtlj"lzé‘

a) (4 pts) Suppose we fit a simple linear regression line to the dataset (z1, z1), (22, 22), . .., (@n, zn % 2 ( })

by minimizing mean squared error. Note that z is the variable being predicted, not y. Let h(x

represent the corresponding line.

What is the value of 4(15)? Your answer should be a number with no variables. ‘Z. - g?{ i - j )
L

-

TR Yo = ave,vo-qC'SOf Z = 3&/3

b) (8 pts) a , the variance of 21, 29, . .., z,, can be written i

(i) What is the value of C?

—60,0 60,0 —bro,o 6ro,o —bnro,o
Yy y Yy Yy Yy

O bnrozoy - ? 0
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