Math 2025, Quiz #4 (Fall 2003) Name:

1) Determine, if the following set of vectors are linearly independent or not. Give a reason

for your answer. Functions are elements of the space of piecewise continuous functions on

[0,1).
2) (1,0,1),(1,1,0),(1,1,1) LT

b) (11),(1,-1)  Ogihooonal, henece L)

O (11)(2.1),(2,2). 3 ve,c}m,;:,h R are cdways LD

LI

d> X[0,1), X[0,1/2)

e) z, z? and z° LT

2) Which of the following sets of vectors is generating for R3?7

a) (1,0,1),(1,0,-1),(0,1,0). Genaxatmm 9

PN :
becder, n IR o have genevaldine oed )
¢) (1,1,1),(1,0,-1),(0,1,0), (—1,0,2). GW%

b) (1,1,0), (1,2,1), (0,1, 1).

3) Show that the vectors (1,—1,1),(1,1,0), (1, -1, —2) form an orthogonal basis for R?

‘and then determine the constants a, b, c € R such that

(2, ~4,3) = a(1,~1,1) + b(1,1,0) + c(1, =1, —2).

(2,-1,3)= (1~ "l):__ 2¢Y*+3 g

a= = 5
4 - (2,=9,%) (o) _ 2-9 - _
. (2719 () _ 27“2-—‘3 =0

A



Math 2025, Quiz #5 (Fall 2003)  Name:

In the following we use the inner product ((z1,...,2Zn), (Y1, ¥n)) = T1y1+. .. +2ZpYn o0
R™. All vector spaces of functions are viewed as subspaces of piecewise continuous functions

on [0, 1) with the inner product
1
- [ s@slz)da
0

In all of the problems use the Gram-Schmidt orthogonalization to construct of orthogonal

set of vectors with the same linear.span as the given vectors. -
= £ =3 -
1) vi=(1,2),vs = (—1,1). LM\ qH ), %, = (-2 [)

c— —— (V‘ v&) .
U=V, === Vv = (=)0

Wyt . —; 7
= (-2, %)=2c21)
(1 0, 1) (0,1,1) vy = (1 0,—1). ,
Lu (»/2/) U, <504 74 ~2) ﬁ

== 2 B
= o)+ (5,20 (%,5,75)=3 007
3) flx) =1,9(z) =2 - 32” >
H!CX')-‘?'\) Ugcx):— /"gxwﬁj I
e S in e,

usz):»?-gx?‘-—/ = /-3x"

4) f(z) = xp,1), 9(%) = 2X[0,1/2)

. G ~Xpyy X)
u,x) = (X'fo,‘l) (%), b, Cc) = Koy HDS }
— Cx)otax x> L x =
(£,9) =2 8. %100 X gg ) )
— ¢ =~ (x)
= )™ Te4)

4, 00 :’2%20\'/1) ) = Xfa S)



Math 2025, Quiz #6 (Fall 2003)  Name:

1) Denote by W the plane {(z,y,2) € R® : x +y + 2 = 0}.

a) Find the formula for the orthogonal projection P : R* — W,
Plz,y,2) = 3 (Ax=y =B, = X+2y =2, ~ %X =Y +22)
\ \ Oj .Gamm ean orihe 30”\&(

T) e veckers W = (4 1 =2) omA& U, = Q-

. ‘ - : uy) (v, U,)
‘ . The orthogomed pT e Wan P - adhal .
Yoomta Fov W TeGemel pro)echim PO nu ) 2 V7 VTR

i) M= [+ 1+ 052 6, nuE Ry g
() ((x4,2), 1 -2))= »ty—-22
COxy9,2),051,0)) = x=y.

. Cxry-22 X
W) /P(X}‘/E)-::"—-—E‘”"—-—(é//~Q)7‘-—§_Z (1,1 0) Ol
K+4Y -~ 22 X=Yy _ Xty —2Z+3x-1y Y =2 2R 2% ___)/_.g
S22 5 o xn - mcixoze dxoh
Omt g Ahe  Soume  Calowlehan fo Yy otter Coorblinales,
b) What is P(1,0,~1) (/ 0 "'/)

U inserd onbo Hhe Jormets yre god  in (a) gy mohce , Jhad [1/0/-/,)@—[4[

2) Let W be the space of functions on [0, 1) generated by the step functions xjo1/2) and
X(/2,1)- Notice that those two functions form an orthogonal basis for W and |[xp,1/2)||* =
Ixp/20ll? = 1/2. Find the orthogonal projection of the function f(z) = 3z* onto W

P(f)(z) = ‘/XEO/‘L) CX)*erZ?l) (x) <7~ Ef.“ :?3

f/)(BXQ)(x)-v [Avrna ge vatme ¢4 Ix® oven EO,/Z>3 (X[o L)cx)

+ [_AWQJ\G‘»%L VM%Zx sven 4,07 )(fa L)

[ SOZxctx Xpo) )™ L2 S?M‘*‘h .

v 3 yZ__:
GSDXZa\X:.Z‘XJQ ‘”“Z/-

’ 37! 7
xzdx =2 X ]l - Q""L‘:"
A g}/z 3 H 7



