MA322-001 Apr 9 Cliff Notes - Projections
The projection of a vector ¥ onto a vector 0 is the multiple of 7 that is nearest to .

Calculus interlude: The multiples of @ are %, so which value of ¢ is best? Let flt) =
| — td]|. Then

F(£)? = (T — 08, % — %) = (3, 7) — 2(C, D)t + (&, @)

Is quadratic, so its minimum (and the minimum of f(t)} occurs at “—2”, that is at £ = ZZ.
The formula for the projection of ¥ onto < is thus
. T-W
pI'O‘],‘;;(U) = o - ?Ew
4/9 1/9 8/9 1
Example: Define g1 = | 4/9 |, §o=| —8/9 |,Ga=| —1/9 | and 7= | 6 |.
7/9 4/9 —4/9 5
By the way, ;- §; =0ifi# jand § -5 = L.
Find the projection of ¥ onto Fi: S | ¥
gi-§1=7 1\ -?iﬂ\ = —| 28
iG=? 7 1149
]i‘ln(i tlie?priojection of ¥ onto gy: —_g —~ _ _ 3
T Ga =7 3 % -1
Find the projection of ¥ onto ga: 5
G Gs=1 | —dg, -
ra
What happens when you add them up? - _l 5o i = § ? j\%
- Tlasd =

Find z1, z9, and 3 such that ¥ = z1g) + 220> + $3g§$
727337233
=7 X,=-3, X,= - -
}{* F, Xa=o X 49 1/9 /9
How does this magic work? Well, define the matrix G = [ & Go G ] =] 4/9 —-8/9 —-1/9 |.
7/9  4/9 —4/9
How is GT@ related to (g:, §;)? /N I n o G T A
. Yy / o @,\f .E ‘(\ i
' Hae g FEE Lad/ 1 f v‘f/ @

S0
So that means G—* = GT. Hence multiplying by G7 solves systems of equations, like G = 7.




MA322-001 Apr 9 Quiz Name: "}‘{e}f
Let = [23], o= | 5 |, end = [£]
1 Gompute the followmg L{' a ik 25 - J
Y _ e -
) = Q__; + = Ty 13

() () (1) (4

2. Compute the following: TS 4 25 E

(@) (g2, 2) (%/;){—Hfg—j + (%’) (%“)

7 / ‘-:; "‘c;g HB _.,._?---
o) (4 (D 6 B E - |

3. What is T+ 07 [2q /¢ | ~4/c ECV o N - S
é‘i‘i‘ = e | Ll 4
| 53 /s e L s
4. Find numbers z; and zs so that 6:3;_];1 + ZoGs
VE L+ O



