May 6 (Lecture 1)

Overview: Welcome to MATH 211! Today we will give an overview
of the course structure and then get right into some foundational
content: vectors in R"!

Learning Goals:

e Be familiar and comfortable with the course and assessment
structure.

e Correctly define and do basic operations with vectors in R".

As you’re getting settled:

e (Here’s where I would normally put notes about course schedul-
ing, etc.)
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Let’s remind ourselves about what we know: real numbers!

a
Ho\,\ A\Q W ‘(Q,\PrJJU\\r rew NUNoecs  Viswally ? ¥ } 5 >| ] f 7
L/—\‘/_\/ J - Q Iz e A
5«)1‘ 'D( 3 R
5 N
) o N D%_\Pe,\’ Y\‘&-&(\lo(\a LN+ bj
PC{‘(D QQ re,o\\ ‘alb- LN P\D\V\L\o . ,_‘ (o\,\o) Y_O\“’x I to\umn
0 W\’— " 0 Ve doc V!
/Yf‘\\P\Q,h of (‘P_o\\ LA R’L l PR or : n
Ko, ©
“red W dpoct ™ )<[ forc) [ b]
X\J N, r'\\rj\\lr"f\mﬁ\“&“ ordincke 5y dern

Sometimes we need more than what we can draw, though:
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Vectors aren’t just for “keeping track” of a collection of real numbers;
their utility comes from the fact that we can combine them!
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Definition. Let ¥ = | : |,y = | : | € R” and let a be a real
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number (or a scalar).
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Pictures. For n = 1,2, 3 we can draw pictures!
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p4%  Definition. Let v, ..., v; be vectors in R" and let ¢y,..., ¢ be
real numbers. The linear combination of vy, ..., v, with scalars
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Question. Why do we call them “linear” combinations?
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Theorem (1.4.1). For all ¥,w, T € R" and s,t € R, we have:

1. v+weR"
2. 0+W= W TV
3. (T4 W)+ 7=Vt (Q+X

, 4. There is a vector 0 (the zero vector) such that Y+0 =\
ﬁi\ﬁ:\ﬁfﬂu = 5. For each ¥ there is —v € R" such that + (-i!j =0
6. tv € R"

7. S(tU) = bﬂi
“d’\S’\C\\OU\IJL g 8 (S +t)6: SQ ‘k‘\'\]
pmf)u\-.ao“ 9. :
10. 1=y

% These rules help you do computations not just “concretely” but also
“abstractly”!

Notes.
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More examples.
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