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@(@ Following Example 1.1, we have the following:

If {0,2,0] is translated to BC where C = (4,5,6),
(4,3,6).

then we must have B= (4—0,5-2,6-0) = :
instead of adding [0,2,0]. Why?

Note: Unlike Example 1.1, we subtract [0,2,0]

@Likewise, if [3,2,1] is translated, B = (4 - 3,5—2,6 ~1) = (1,3,5).
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@—Qc +3b+d <21, -2,1] 4 3 3,2,1] 4 [~1, -1, ;2] = [46, 4951).

property e. property b.

; distributivity associativity

.—3(a —¢)+2(a+2b) 4 3(c — b) == (—3a+3c) + (2a + 4b) + (8c—3b) =
(—3a+2a)+(4b—3b)+(3c+3c)=—a+b+6c. ;

(@FouowingExamI L8uv=| 3] [4]-
p_e , UV = gl 6]=3'4+(_2)'6=12—12=0'

1 2 .
@u~v=[§]-[i’3]=l-2+2-3+3~1 =2+6+3=11;

1 4 . et
@u-v: g ‘-‘/3 =1-4+(\/§)-(—\/§)+\/§.0+0-(-5)=4—2=2.
0 -5

: In the remarks prior to Example 1.11, we note that finding a unit vector v
— in the same direction as a given vector u is called normalizing the vector u.

Therefore, we proceed as in Example 1.12:
llull = 1/(~1)* + 22 = /5, 50 a unit vector v in ‘the same direction as u is
v= /a8 [ ] AL

P
, have:

L = = = /12.56, 50 unit w

qs )/ N A s2illizgéy 0.

-~

A . - “T/ /125 0.1
2 P) S ;
@ lall = /12 + (v2)* + (V3)" +02 = /6, 50 a unit vector in the direction of u is
58 e B 1/v6 v6/6

v=(1/ﬂull)u=.(1/\/5). ﬁ i ﬁfﬁ 3 :;\\//‘25 ¥ jgg :
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‘ |8 g ]l =l o
@ Following. Example 1.13, we compute: u—v = _2] - [6] = [ 8|’
; S :
(V) = Ju— vl = =/ (1)’ + (-8 = VEE.
. Bl 2 i1 ]
] ru—vV= ~1|18]=]|-1],8
15, Following Example 1.13, we compute: u—Vv § o -

d(a,v) = Ju—vll = /(-1 +(-1)* +22 = V&

( ) -vi alar, while w is a vector. ; : :
’lIl‘h:s lsua- ffc+ w’ adds a scalar to a vector, which is not a defined operation.
’ .

@ As in Example 1.14, we begin by calculating u - v (if u- v =0, we're done. Why?):
HY=3 D0 1= =3, Jul = VIFP = V=3, v = ) 1 15 =va.

S il Y -3 V2 ey
So, cos§ = m =A"7§- = S and 6 = cos™1! (—g) = %— radians or 135°.

@ As in Example 1.14, we begin by calculating u - v (because if u- v = 0 we’re done. Why?):
uv=2-1+(-1)-(-2)+1-(-1)=2+4+2-1=3, :
Ml = /22 4 (<1)% +12 = VB, and vl = /12 + (-2)° + (-1)* = V6.

u-v . 3 1 i (1) e SR .
== ——— = — 50 § = cos — | = — radians or 60°.
Therefore,‘ cos@ v~ 7av8 ~ 2 s0 3 3

@ To show AABC is right, we need only show one pair of its sides meet at a right angle.

So, we let u = A—é, v =‘B?, and w-= A—(}, then by the definition of orthogonal
given prior to Example 1.16, we need only show u-v,oru-w, orv-w = 0.

Following Example 1.1 of Sectior 1.1, we calculate the sides of AABC:
u=AB={1-(-3),0-2|=[4,-2, v=BC=[4—1,6 —0] = [3,6],
w=AC=[4~(~3),6-2=[7,4,50u-v=4.34+(=2)-6=12-12=0=>

" 'The angle between u = AB and v = BC is 90° = AABC is a right triangle.
Note: It is obvious that v is not orthogonal to w. Why?
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@ We need to show d (u,v) = [[u = v = |v — u] = d (v, ).
If we let ¢ = —1 in Theorem 1.3(b), then || — w|| = |[w||. We use this key fact below.

PROOF: d(u,v)=|u-v| By definition
=||=-(v—u)] By the fact that (z —y) = - (y — )
=[v-u| . By || - w|| = [lw]| (key fact)
=d(v,u). By definition

| We need to show [lu=v| > [lu]| = ||v]]- That 18' fhal| < lu=v|
: +vl-
This follows immediately from Theorem 1 5 [Ix+yll < lIxll+]lyll, withx =u—~vandy = v.

< g ?g ) From Example 1.9 and the fact that w-w = w2, we have [[u+v]|* = [ul24+2 (u-v)+v]>
Taking the square root of both sides yields |u + v|=VIu2+2-v)+ [lal2.

Substituting in the given values of l|u|l =2, |v|=v3, andu-v=1

gives us [[u+v| =14/22+2(1) + —vit2+3=v/9=3.
\/ I




(a) The Cauchy-Schwarz Inequality tells us |u - vl < [aflfivy.

(OMM " Squaring both sides, we get Ja- v‘z < [lajf?v)2.

InR? with u = [;‘; } andv = [:; J, this becomes (uyvy + ugv,)? < (uf +43) (v? + ;;3) EN

0< (uf +ud) (w2 + v3) — (v +ugny)? S 0 < ufvd + udv? — 2ujugvyvy
0< 3 (g — ugvy)? + 1 (ugvy — u1v3)”.
Since the final statement is true, all the statements are true.
(b) Let u and v be elements of R, Then [u-v[* < [luj?|v]? &
(urv1 + ugvy + ugwg)? < (uf +ud + uf) (v} + 3 + v3) & -
0< (uf +ud +u3) (vF + 3 +v3) = (w0, + ugvy + ugvs)? &
0 < ufvd + ufvd + udv? + u3vf + udv? + udvd - 2u1v1uzv; — 2u1v1u3v3 — Qusvpugus <
0< % (uavg — u2v1)2 + % (uqvy — U1’02)2 + % (uv3 — u3v1)2
. + 3 (ugv1 ~ u103)” + 1 (ugvg — u5v2)” + § (ugvs — ugvs)2.
Since the final statement is true, all the statements are true.




