M351 H7 (S. Zhang) vector.
1. 7.2: 51-52 7.3: 39-40 7.6: 23-28 7.7: 9-10
1. (7.7:al)

a=(1,1,-1), b=(1,2,-2),

(a) Find a unit vector ¢ parallel to a.

(b) Find a vector 4 times long of a, but in the opposite
direction.

(c) Find a—3b
(d) Finda-b
(e) Find projpa
(f)

f) Write a = a; + ap where a; || b and az L b, show
ag - b =0.

(g) Show a and b are linearly independent.
e ans:

(a) Find a unit vector ¢ parallel to a.

c= = = 2(1,1,-1)
lall 3
(b) Find a vector 4 times long of a, but in the opposite
direction.
a
c= (4||a||)(—m) =—da=(-4,-44)

(¢) Find a—3b

a—3b=(-2,-55)
(d) Finda-b
a-b=1+2+2=5

(e) Find projya

a-b 5
pa=——b=-1,2 -2
projya = i~ oL 2
By the way,
a  a b-a 5
projob=(a- —)— = ——a=-(1,1,-1)
‘ lall“flal a-a” 3

(f) Write a = a; + ag where a; || b and az L b, show
ag - b =0.
-b 5

— projpa= > b= 21,2,-2
aj projpa b 9 ) 4y

Y

1
ag=a—a; = §<4,71,1>

Checking:
1

a:a1+a2:§5+4,10—1,—10+1, yes
)

alsz, = a ||b
9
1

ag-b:§(4—2—2):0, = a; L b.

(g) Show a and b are linearly independent.
Show there is no non zero solutions:

cra+cb=0
Cc1 +co =0
C1 +202 =0
—C1 7262 =0

Cl = Cy = 0.
2. (7.7:a2)
u; = <1,1,1>, Ug = <0,17 1>, uz = <1, 1,0>,

(a) Show linearly independence

(b) Find a linear combination for a = (0, 1,0), i.e, coordi-
nates of a under the basis.

(c¢) Find the orthgonal bases by Gram-Schmidt orthogonal-
ization process

(d) Find the orthnormal bases by Gram-Schmidt orthogo-
nalization process.

(e) Find a linear combination for a = (0, 1,0), i.e, coordi-
nates of a under the orthnormal basis.

e ans:
(a) Only zero solutions:

ciug + cous + cguz =0

C1 +c3 =0
ci +cs H+ecg =0
c1 Hco =0

8128220320.

(b) Solve linear system:

ci1uy + coug + c3uz = a

C1 “+c3 =0
¢, 4cy H+ez3 =1
[ ) =0



to get

01:71, 02:1, 03:1

(0,1,0) = (—1)uy + (1)uz + (1)us

Coordinates (—1,1,1).
(c¢) Orthogonal basis.

Vi =u = <1,1,1>

. < 21 1>
Vo = Uy — Projy,u; = (—, —, —
2 2 — pProjv,ui 3'3°3
) . 1 1
V3 = u3 — projv, us — projv,ug = (0, X —§>

(d) Orthonormal basis.

w; = v;/[|vi]

wy = %@, 1,1)

Wy = %<f2,1, 1)

w3 = %@, 1,-1)
(e) The coordinates under w;.

2 method:

(1) solving lienar system as in (b):
C1W1 + CoW2 + C3W3 = a
(very difficult) to get
¢1 = 0.5774, ¢y = 0.4082, ¢5 = 0.7071

Coordinates (0.5774,0.4082,0.7071).
(2) using inner products.

1
Cl =a-w; = %
1
Coy = a-Wgo = %
1
C3 = a- W3z = ﬁ
1 n 1 n 1
a=—=w;+—=ws+ —=w
VBT Ve TR
Coordinates (%, %, %) = (0.5774,0.4082,0.7071).



