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There seem to be two types of maps present. From your work, try
to distinguish the two categories. Can you write a generilized \
statement and prove any of the claims you make? CSU\UQ \3ed
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1. By any means necessary fill out the following table:
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There seem to be two types of maps present. From your work, try to distinguish the
two categories. Can you write a generilized statement and prove any of the claims you

make?

{ “"‘M‘f (ﬂl‘ﬂ) = g(qlﬁ) + ?(olb)
£(tlap) = £ ()

N\o&iﬁ&(\, wu{\erx\»tfe_ .

an &

'R‘ \\q L) + (e

—\\( el =

\ATs
(ab)

a\\

TR

n‘kg b{' ’l‘\f\t {%\rm,
by 37

(c é\
IYU“M . %Lc\q

"~



Produce%’%i&&f&r\\l mg\r%ew Annotator -ww.PDl;&an&{t‘a@Meq &\\t E ({0\*’:&\ \a'\'é\\
T T B R e &
KB&’Z\\;.\\) + L(‘_,.\'l\d-k\\ -74

(M2 pyat
2. Vectors and linear combinations

1. Draw the following segments. What do they have in common? from (3,—1) to
(10, 3); from (1.3,0.8) to (8.3,4.8); from (7m,v/2) to (7 + 7,4 ++/2)

(a) Find another example of a directed segment that represents this vector. The
initial point of your segment is called the tail of the vector, and the final point
is called the head.

(b) Which of the following directed segments represents [ 471 }? from (—2,-3)

to (5,—1); from (—3. —2) to (11,6); from (10,5) to (3,1); from (=7, —4) to
(0,0)?
(c) Brief discussion

2. Given the vector [ I; } , find the following vectors:

(a) same direction, twice as long
(b) same direction, length 1

(c) opposite direction, length 10
(d) opposite direction, length ¢

3. Addition of vectors

4. Real vector spaces - definition
3. Directions

e Through the origin
e Linear independence
e Generalized directions

e Parallels
4. Vector Thales
5. Prove: Diagonals of parallelogram bisect each other

6. Centroid of a triangle
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Commonalities

Draw the following segments. What do they have in common?
from (3,—1) to (10, 3); from (1.3,0.8) to (8.3,4.8); from (7, /2)
to (7+ 7,4 +/2)
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Draw thgfollowiryg segments. What do they have in common?

from (3,—1) to (10, 3); from (1.3,0.8) to (8.3,4.8); from (7, /2)
to (7+m4+ V2~ d

4 o

The directed segments represent the vector [7,4], also denoted by

[ Z ] The components of the vector are 7 and 4.
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(a) Find another examplée of a directed segment that represents
this vector. The initial point of your segment is called the tail
of the vector, and the final point is called the head.

(b) Which of the following directed segments represents [ Z ]?

from (=2,—3) to (5,—1); from (—3. —2) to (11,6); from
(10,5)/_tf?3,‘i)ﬁfrom .?

(c) Brigf diszssion Il
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Given the vector [ I25 ] find thg following veltors:

a
b) same direction, length 1

(a) same direction, twice as long
(b)
(c) opposite direction, length 10
(d)

d) opposite direction, length c
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Terminology

When the components of the vector

-

are multiplied by a given number t, the result may be written

either as
—ot oras t =
12t 12

This is called the scalar multiple of vector [ I; } by the scalar t.
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For u, v vectors and a, b real numbers we have:
lu=u

alu+v)=au+av

(a+ b)u = au+ bu

a(bu) = (ab)u.
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u v )
If u= [ 1 ] and v = [ 1 ] are two vectors we define u + v:
up V2

u+v:[u1+vl}

u + vo

u+v=(up+vi,ur+v)

u = (uy,uy)
0 t
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Properties of addition

For u, v vectors we have:
ut+v=v-+u
ut+(v+w)=(u+v)+w
u+0=u

u+(—u)=0

Day 8, Summer 13 Math 5270 Transformational Geometry 10/17



Ré2riodecest withy@Trial Version of PDF Annotator - www.PDFANNC

A real vector space is a set V' whose elements we'll call vectors,
with operations of vector addition and scalar multiplication
satisfying the following conditions:

@ If uand v are in V, then so are u + v and au for any real
number a.

@ There is a zero vector 0 such that u+ 0 = u for each vector
u. Each u in V has a additive inverse —u such that
u-+(—u)=0.

@ Vector addition and scalar multiplication on V have the
properties:
lu=u
alu+v)=au+ av
(a+ b)u = au + bu
a(bu) = (ab)u.
u+v=v-+u
ut+(v+w)=(u+v)+w

Day 8, Summer 13 Math 5270 Transformational Geometry 11/17



Produced with a Trial Version of PDF Annotator - www.PDFANNC

0 WS{WW{* "N =V s a linear
'\‘WJ\SRW M’Qm ‘&’ &"’f VeV and
o b el e have

T kam bv\ - G\,TLv«\ xb{ V).

Aw+ YV '\s clled  \anear wm\a\mo\)(\w ogi

UWQ V. od\é' \f.



“Produced Withoa T @W@%&m&f(ﬁw Annotator - www.PDF/ AN
,/"//, //

T(avy )

AT 4 TN
- 7

N srdec -\Q &g{mg o (inea( ‘tﬂtﬂsfg\fm N\
TR & whe i Ane minmal <X of inkormedin

wee Qo d




Produced with a Trial Version of PDF Annotator - www.PDFANNC

one  \Rchv(
Bl v
\vm vedurs
- el %\)\ Lol ‘BH
M% \te,dv)( v\\ \g G\ Comfs\na“(ﬂw \
fmd,ﬂ,\



V\b?d&ged"\?tﬁth :P’P?f&%e&ion of PDF Annogatgr ; WihBRFANNC

() g
=TT

NoWRRYO

— o\ o Viedpre widd wck 1§ ey
r\dﬁu&ur roulh les n% each o'“\f,r,%

Led { ) 1) ey

X
wh e 001 St mu\l}l\)\z%\/ﬁ



?SNC dW|tha aIV rsio oféDF nnotator - wwaQEAnnc
" "‘"

w\"\-fw\"\"
\)m ’\L\\f‘

Cofdas be

ve hoe o mn;‘gﬂf 50\\"%”‘ Yo J(Le 3]5-\% T

when &b\ ot (&) wes were ok }g,\@ 0 S
S e e \Dfles o’% esdhn fhor




Yﬁr@dug@d vv\GMTri%Verﬁmmpf PDF Annotator - www.PDFANNC

T \ineac  vansfyvmedion,
IR IERTY b deR
1 k\“\\)t Q\
TUW\\: [RUARMIE
\‘0\ %K \ \\:fﬁ\
=15 1)



| {Weﬂme\% wéiJh WI’{%WQ‘?{Q%’HQDF@”“QSTO% \\/vww.PDFAnnc
1. & \“’)\"t\\"'\ oo 0“5‘"3’93)
\Nhﬁ& \S '\\-\L h\o{\f\\g ‘E)r
ERATNHE
G Ty ¥ w\ ™ 9xey apwnd 0

\/L»% (20 ~on(®ie 31)

Qn(®,)  as(v )



@rogycgd w _[tme Trlald\?rsmn of PDF Annotator - %%DFAnnc
aboll  the ﬂa“ laj ““ e ’9 counker d\adﬁw tsl)

I \H Ke,m%\
s

-

Cos ® .-eme}
rx\’s\\ \meﬂq\m\“\wi\:\\qw 05 &

= H‘t\@+"§0%9 T sty



Produced 'thoe Trialé{er ion Wénnoﬁt&; %&DE\ nnc
;\ - VX\O d \ o v \vear ‘(mm{w?:\oi‘m\
LN

Ty )

1% 6l = < Dlals) s

mu AR l'c_pft\'W\

~ 5\?\‘\“0\3 Q{L wab s
bx + a,«)

() At



