



































































































































OctG Discussion of scannedexamgrading
Do eachproblem on its own sheet

tp
wt 2 4 32 0 defines hyperplane H C 1134

3dim 4

Find orthogonalbasis for It thenextend to 1 basis for all of IR't

1,2 1,3 W X Y 2 O Vy 1,4113 will be ourfourthvector

V 2 1,0 E H O aib Cb a pattern

V2 O O 3 1 E H 0 1,2J 4 1 0

3 0,11 2,0 c H
113713 17 0

is not yet 1 to Vi Vz tedious to fix

instead reverse the check

ve
101104 1d Koti's Htt'd
checks that vz 1 Vy Vi Vz so solve for Vz

k n k

LEI's IE l l.KoEEEll4 kd
n 3b

O

LEE's lk LEIFHEIT'd3

5 at Ob O

5,10 Ca b O
2 I 00

19107.40 51 0 043,731
1 basis for it

5,10 2 17 0 extend to
9 2 b I 1 2 13 t basis for IR




























Inner products dot product v w 0 view inordinary
conjugant gradient uses generalization

see 7
inner product

Ca b o co e f CarbGoldie f Cab c
jpg f

or Lcabio cdie.fi Cab
91,2 9 def

O 0

Problem Extend Clin to an orthogonal basis for 1123 Jr
using the second inner product above

a w II
0 week KiY w

whatGramSchmidt looks like
for a general innerproduct

v a I Y
cos

Vz Cl 1,0 3313 Co 3313
1
10

Vz 3 4,3

Ii i'HE 107 181

17341104481 138 1119481

173411.7 181 178411344813

Issue Ourmatrix isn't positivedefinite so itdoesn'tgivea nice innerproduct

http://numerical.recipes/



ax2tbxtc 1133

polynomials of degez Ca b c

w c V subspace plane
If f x qx2tb tc f l D is one condition

f x q IT tbh c at btc 0

Use an integral as a more natural inner product
f X glx f X g x DX

If 0,1123 were only 3 points in existence rest of IRdisappears

t a t
fco r g o X

I Is F Cristi g Eye g cx yt g

v then it would feel natural to define
Sf g Cr S t X 4,2 of i g i

Integration is
continuous summaton

a IL If the intervalnff Ypg

fig So f glx DXf defined.gg g defined8,7 is exactly the same idea



Want to find orthogonal basis for W using Sf g
v X X L belongs to W Vici I 1 0

x Ig ax2tbxtc
So x 1 ax2tbxt c DX
So Lax3t b a Et Cc b c DX

a xtfb a g tf b x c

1 4 43 112 I
412 n 3A t 4 b a t GCC b 12C

a 2b Gc o H
a t b t C O FCI O

ti t fl to Ifs EI't
o

v x x z
or

f
VIX 4 2 5 1 change sign

X l 4 2 5 17 Sokx D 4 2
5 1 dx

I 5 4 2

J
4x2

Z S 4

X 5 24 3 I 5 4
I GX 9 2

4 3 It Gx 9 2 4 3

4 3 9 2 6 1
414 9 3 6 2 I
2 3 t 3 I 0

Vix and VIN are orthogonal 01



a Rtb Xtc 0 2
text f

cab digs FEI o osix.iq

cx6o n

Cabc3fi3Eo3ffde20 30GO

we want Lx l a Rtb Xtc 0

as a oo I

II 3 Eo 3 b
20 30GO C

g Fg dive 5 10 30

q
o

all 3931.44 1812 V X X L
fli _0

VIX 4 2 5 1


