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Special Blocks

Blocks produced to form an
extensive ‘kit-of-parts’ which
gives the designer-specifier
greater flexibility.

Sill

e

Lintel

Bond Beam

G

Quoin/Return

G

Cavity closers

=

Dimensional tolerances
Tolerances permitted by BS EN 771-3 are:

n
Category

+3 +1

Length . .
: +3 +1
Width . -
; +3 +2
Height - .

Limiting deviations in millimetres.
Blocks will generally be supplied to D1 tolerance category unless otherwise specified.

Manufacturers are permitted to supply to tighter tolerances on any dimension within
a tolerance category.

Block Strengths

Blocks are available in compressive strengths from 2.9N/mm?2 to 40N/mm? (Solid) and
2.9N/mm?2 to 22.5N/mm? (cellular and hollow). Common strengths are 3.6N/mmz2 and 7.3N/mm2,

Density
Aggregate concrete blocks are available in the net dry density range of 650 — 2400kg/m3 with
a tolerance of + 10%.

The full range of densities will not necessarily be available from all manufacturers.

Gross dry densities are typically used for cellular and hollow units and for the same products
will be lower than net dry densities.

Configuration
Units to BS EN 771-3: Aggregate concrete masonry units will fall within one of the 4 groups
specified in BS EN 1996-1-1: Eurocode 6 — Design of masonry structures.

Group 1 < 25% formed voids

Group 2 > 25% < 60% formed vertical voids
Group 3 > 25% < 70% formed vertical voids
Group 4 > 25% < 50% formed horizontal voids

Generally units will fall within Group 1 and Group 2 configurations.

Additional Details (when relevant)
*  Block description
* Density or unit weights
Flatness of surface (only applicable to facing units)
*  Thermal resistance
Durability
* Water absorption (not required for specification in the UK)
Moisture movement (not required for specification in the UK)
Water vapour permeability (not required for specification in the UK)
* Reaction to fire (designated non-combustible by UK Building Regulations)
Shear bond strength (not required for specification in the UK)
* Flexural bond strength (not required for specification in the UK)

Visit www.cba-blocks.org.uk for the latest information, news and views from the CBA.
CBA Technical Helpline 0116 222 1507
© The Concrete Block Association 2007

Although The Concrete Block Association does its best to ensure that any advice,
recommendation or information it may give is accurate, no liability or responsibility of any
kind (including liability for negligence) is accepted in this respect by the Association, its
servants or agents.

This datasheet is manufactured from ECF (Elemental Chlorine Free) pulp sourced from ¥ ~
< ?

cartifiad ar wall mananad faracte and nlantatinne It ic +atally rarurlahla hindanradahla

1
o Mmodern




= Block Types

Solid blocks

Blocks which contain
no formed voids.
(Group 1)

Cellular blocks

Blocks which contain one or
more formed voids which do
not fully penetrate the block.
(Group 1 or Group 2 according
to void percentage.)

S~

Hollow blocks

Blocks which contain one or
more formed voids which

fully penetrate the block.
(Group 1 or Group 2 according
to void percentage.)

Blocks are available in various
strengths and surface textures.

Concrete Block Association
60 Charles Street, Leicester LE1 1FB
Tel: 0116 253 6161 Fax: 0116 251 4568
Email: enquiries@cba-blocks.org.uk

Introduction

This guide has been produced to assist designers and specifiers with the selection and
specification of building blocks, which are manufactured in accordance with BS EN 771-3.
The appropriate CBA Data Sheets should be consulted for more detailed information,
including the selection of the UHB (Universal Housing Block) for housing projects.

BS EN 771-3 contains many more properties than its predecessor BS 6073-1 but not

all these are required for use in the UK. Therefore only those properties specifically
needed for an application should be specified.

Care should be taken to ensure that the mix of properties specified are mutually
compatible and therefore available in a single block type.

Block Specification
For convenience blocks may be categorized using the following block details for
all specifications:

Block description (e.g. standard common blocks)
* Dimensions (e.g. 440mm x 100mm x 215mm)
= Tolerance category (e.g. D1)

Strength (e.g. 7.3 N/mm?)

Net dry density (e.g. 2000kg/m3)
»  Configuration (e.g. solid/Group 1)

Within these categories there are three configurations, solid, cellular and hollow: see opposite.

Block Description
Block types are available in various ranges produced by CBA manufacturers, which may be
generally described as follows:

Standard common blocks

Blocks suitable for general building work, offering excellent all round performance and
normally available in 440 x 215mm face size. In addition to their loadbearing capabilities,
they provide an excellent background for plastering and rendering as well as for fixings.
This type of block is not normally intended for use in facing applications as variations in
colour and texture may occur.

Close textured/Paint grade common blocks
Blocks manufactured with a close texture and suitable for direct painting.

Standard facing blocks
Blocks manufactured for applications where shape and texture consistency are of prime
importance. Slight variations in colour may be discernible.

Architectural masonry facing blocks

Blocks manufactured to high standards of dimensional accuracy and consistency of colour
and texture. The blocks are intended for use in situations where the visual appearance

of the wall is of primary concern. The blocks are available in a range of colours, textures,
finishes and shapes.

See back for Special Block shapes.

Dimensions

Dimensions of commonly
Face sizes/co-ordinating dimensions
Aggregate concrete blocks are typically available in two
standard face sizes (length x height) of 440 x 215mm
and 390 x 190mm. Other face sizes are available to aid
manual handling. To obtain the co-ordinating dimensions

available blocks are:

| 440x215  390x190

75 -
add the specified joint thickness (normally 10mm) 90 90
to the height and length of the block. :

100 100
Block dimensions should be specified in the order 140 1ib
length x width x height.

190 190
Intermediate widths may be available from 515

cnma mannfartiirarc




4 Cxamplt A Speaker  pamps out (00 watts +07
The  grount gi- et evergy [mpal h’rgz a_persohs

-

By Al B e D5 b ¥
o d (e

/
T fo Mﬂa//h; G 2 VD‘:(O'ﬂ_—i/“ﬂ/ e

4 what 5 Tine absplute evvor o tte éﬂe/”%'a;ﬂﬁ‘/‘rL

#W? . | =




' _ [E5py 52
W CA»d///m ﬂu/é o . £

Réomember _the WWWM -

[F=35 dx 1350y :
What i & ¥ & : 5 ?

writsd ¢ £ ég
At X A¢ *g“‘U %%

I oo WC fo e got

ML aml :

v ~ wdt Syt

% —
£/ s
/ N
TR
ﬁ?f?\ /:“6 ﬁ
<
we _ can u;m_ﬂm&__m,aﬂﬁﬁei_dﬁf VA h Ves
simple [ommﬂ@.
4;_}_&,_3): 42
X = Sin(mt)
=
-F”ld %_AA& t..L/Q-
% A= 5= | ﬁ'W?B”‘M)’(Q’ ﬁl-e%

4=¢® - o X i e

g‘jwm&——ﬁ;e—e——f——#-%—@%@%




ppseeh
[ ?
@X‘ OKA‘ X with A square base (5 ‘Zlétt«’ng nrper  gnd ANer,

Thy width _is dnd@sngat 2 o, andlhe haglt s

wasing ok 3 emsmin.  fHow fast ;s the sarfue

grga Cowding  ihtn 1o v is Bem wide aod

e - (O em M//7

x

LY Qprmpubtr W fJeqL_gaL&«/ PV=nRT,

Jé-/ The préssace s decr€asing ct O. % .7,

A4 e  olume 4 /‘ﬁcllf,sihf} at (.3 L‘/m,‘q/,

b {25t 15 fle vemprrature rlanging<

ﬂ;




Lescos &5
Erema i Two VariableS

LT P Gt | e e e A

T ovimim_m A gre.

MA"/W. where are M? BeLoy € e fa_mo/
critical  poiats g; ;ee\ém@ twe derivat: V€ to zevo. Yere

we bt Z_Ww

Defintion  (@h) 15 a critical point g Fegy) if

A4

Mab)uo aud. ﬁ;(«ae) =0,

le
7(26’(1(#)’ 4’1(5 e
TG g)» 4—@”“ RS o zx)e
s e

u@ w (_l_%;g'f‘ +*

2
= =8KY e 7Y

50 {1 c/.'t-'m/fwnfs are “heve

| =2y =0 AND S(%-':O

/a_-'-_/x A,lLD ()(-—0 (2L 0)

(=A% A/\/Q 6(— oruo)

c !"1'65515/6

(Y &ical ﬁo.‘nts e b (J—ZTLO) and ('\P/?/’.O)

| N@X’g g&e%:ou; how Jdo w¢é C/A‘”HC?, e eritical foz’ntS?,

Ace they VA0 S 001207 M"M?

Wi ks e ool e pabies e st




Tho second  Jerivatie {est dor 2 variables

Soy Yoy want to chtk Aeller a (riticel polat @t)

S 2 MAX:‘MWM’, mins N pam 2 prﬂ,'ﬁ%\ //L“"f f/ﬁ[/

e Jdiser minants:

D= @) fyy ) = (Fryh )

T £ D0 and $4,@0)>0,  tha (af) (5 4 taisinu,
D>0 fuyla,0)<0, ST
D <0 Than_(45) s o sadelft pocat

D=0 g test_£ails

Evample _use tre second devivative vt on {ogy= X<y

virst find twe cvtical points:
-?)((X/‘ﬂ): 2X =0 7>

i
L5 (K/‘,ﬂ%?/‘ﬁ) v .= 0=

e ath/% o ,9,54/ point (S 2 £ (0,0)
NOW {ind e Ascriminant -

Lol = 2

'[\AU (5(1 ‘4{) et ‘2

&.,czq\, )
b= /z)/~z) = (o)
2.5

DLO » (90):5 a saddle pointC .




EXample  yse Qe €01\ derivative 1€5¢ pv  the
“wonkey saddle” L g)= ¥ >-3xy*

Coust Lid pvitice] points: :F,‘_(&g); T 1«(4 =0

=y

viﬂ,

\,L%(,(/(A): *é)(v‘;:f) S0 b ?:D t

/u—=b_ OV y=0) _ AND x=tu
¥ X

o

= (0,9) 5 _tug only cviticd! POt

i

Nov find the disiriminaut: fuy )= 6X

' 5|‘(x‘%\:-6 X

~£|/ {L%\V_AU\,

D ‘(ﬂ&olo) ‘? (010) o /-C‘/ {O/Q\)L

s (o)(O) - (Q)L

<7

The {o5t failS I L2 e Li™ esl)

eyample  Eind  and lassify 82 Lyitical poirk 4

Jd
0 ) A e T AT EA0 Q)

Lge Lind r./.bm/ Diats:

Fx( Kg) (543 /)/x-/) =0

q’l-o R  x%/ =0

y=tqfg9 OR -

Laeyp=4 (340-¢) =C

\2:0 QK :;5(3—)( =4

w=0 OR&  x(4y*-§)=0

23//0 V€ iy 0P X=8




1‘ prgan}ZC The ro%;‘éi//'t-'(’S

(vitical ‘ w -

(,0) C/o) 0.4, @, /f)

& m (¥,-F), /mr{ . 5

Mace compactly - e 6) (B % /‘) (r*ﬁ)/r wz\
' 4 < ) R IR

Nou W AAL 'f'hd flﬂé g{%r,mlm'lﬁ

e (Y)Y = (2 y=1)(2x)

-C AT v /'AV"'X)

YT
Lyy ¢48)=Y /vl-/)

¢

D = (hyaglios = (40e)

PIAE i D 1ES e § Sl
< Cl)(=2)
— L’% X0 "% C‘/O> 3 q yAax or wiy

4%“(/,0): (=)(2) €0 \-_> ((,,0) 5 Q. ™ey | vuwm

D(1,0)= (D=2 (=4 +l) =0

= >(7 \ ( 1/0) 15 A rgy of G e

)Cwlﬁ O ‘) (‘2) >0 = (’/10) 5 A malwyn




@pf}mézaéien Problems fren Life

Lesson 2.4-

Z a__clrtain shop 54& thees o  Molosale

o 2 /poand, i swiss  nd pgm:"ggg . Market

rescareh  shoa/s 7§ the pme OL- SivisS5 ;5 Spb at X /%1,

e

rie2 8l /!ﬂ//f,mk 15 set Gt 4 %( the

o tonnes

people wll &br_ ’“2\04 PLungls a.; §isS

prof 't = (evenue —cost

+06C = 2/1‘0*1(“2‘3,\‘/' 9-(1{'4'1("?%)

(evene s ¥ (2o~y-24) ¢ 4 ((+%-£)

profit = (g-2 )(iw‘aw_uu{_ﬂ)

Po= oy ogdocu) t4(y2)

= S0 oy 4L +4#~Z’

s *Z!/+2v/1 =&

= -9/1(«2) L{/Lg_y_:gg; Z/u)

/

= 2yig ¢+ ([ +4X-%y —8 ¢4 +[6

= I ~—16%E =5 i
35 {4y = 0
‘ﬁ:% = 2,S e




X o biologi5t s prepasing A bactevia tultuse.
Tle backeria _need @ Medinm with 10

Uinity to  Grow/. The periontoge Sulinitey L3

»
given 17(3( S=00| e, whwee Wz

ar€ the amtuats | /ltfrsﬁi 3 mtrients whith are

combined to mahe (e tediam  The p5€5 o TR -

solukions a4 S /,, and 2 % cespeclively. what

C the  pminimum Iwoséié/é cost 4 the o L

= Sy - t9 47F

0= 009 xy'=

jogo = L'z

2000
r = 5)(*/"}1'“2(31

¢ 8 7300
AR, ST ik Y
4= )
\y? = (4000 P
# w00 5
2 = 1.2 23
¢ {.@7:) - bty
/" IL!'O'DD ‘9 "
48 g =
NPTl B — E
% 220t T =2
VAR G £
Y =3% C5G) 0 +2(2-5)
ik o = e

—

‘355)(7 ‘0 \ » ()g



X g g0Av foo6s {4p o essasiuce end

s 300, d  { Yhoussnd dellens we :

WWWWW){ on
Pl _cdomers bosp— pprimAlily
AT s |
+1 X+ 1 i

profit « P = w\i’f‘f e ) -00(XtY)

Yos mmlj o0 =0

z *L )2

iy

o 400 = (009 (+0)*
kel Ik
= x+1
T
P M - ( S
7.. 20 —jﬁ"‘l)z o =0 5
oo = Q00 (441) "
> =94 | .
2=Y i

$1000__on dovelopret, =

{2000 fmmm.




Lessoq 26

gxample miainize  FO, )= XHR
| sdjet to Mt¥¢=b G
Hm"l‘(”"% Sa/«/emmtfazm
Y= [A »2)(
— £
) Joo= A5 (F) §
Thn_olepperentiale
e npw oy _urit< G- 2419y =
1T g d a-a
Solve Laaa;{ fons.
;[;(:‘,ld'y . )D(chla.u / ? =¢
el
" 9 y=A2 9_%,1:-5\4- L:(f?%’é
“ et Y=2¢ 2ty = 6
(2 PO
| S B
g
[/
edanplt  payimize  [Fyt m@@ew X 5=y
Fo ) = (5x%y  GOus xeg=5S=C
bz$vty Gz
—“ :F\ILM l';Y/l 42#-{
48 Fi& =) Byt —
Q‘,C { R 3 y3 -—\t%‘ > 4 L
7= 15X = e T Il
" g 3—%4%"5 33

2 ”':65 ’37




Cxample  mayinize ) sabiect Y7

F&y) = Im(ry) YEIE TP =
= 4a(3) -t (x) 1 20n(s) A
+ i n 9, = 16X &% (bt = &
~— ‘2' :{4' l:
. ’[)‘ = 3 9y Y 9,4)(2 4?
LB Loy e
\ r—&-p— eeee—eof e
A et e 7“5-2- 5 S ¥
we=Fy> —z|ibt
" -

16, 9= 8 GIE 5 ) =03 T oot e

2Sampll, Lol T i g MBI uipr M5 CF—

Y subjed 0 sy*y1199>4 (3

TAea:  Find jaterior itial points, fheq the

oxtrewa _pnthe boundory-.

5
Eind W iaimun,  yalve df {(1,8):1 e%

@mh\ll‘
§a(1§a+ to 5(41{21-://2/
[




APP/W( Optimieation wich Lonserains

lnay -

A [ef(ﬁ;q

A kes Fo.s uv Ve top o a 2ound tower

and \/ﬂl’fé 'pzﬂlp/l pacs ‘(4,

The tower btk q Jadies 4

[/
forr ;lad' . _Tle {emylrgtuve

at 4 pomf X _feet 0 [he

ek 4 (e cenlty s

ufﬂd’\éoﬂsemz?ﬁg_é

the claAter 15

%;Mey, /

)= a2«1(2+7z7 pléqnwz

mw/\,,%éi what 5 e

MWM@ St @M

wsar=mest (M b (l('I ?&t

M&Jge

Objetive - =%y o (Onstoaint: P4 = d>
2 R = 0K Qe =2y
Jtu = 7—%/ awé 7—‘4, e
Jg
ol = A2y
9_#: AQ—_%/
1 ; _)(2+?L; /é :
WROMG WAY 2 S me ~2¢=d2¢, Awaut be —
$aee 3y=d 2y, A mustbe 1
lr Amzp,, e ffaétcm 16 broKen,
Bether way: sice  2y¢=d2¢ = =2 Xige ,\1,(%
sate  24=p2y 2«9:&2149
v / (74
[\M/LC,, —0 y %:;}I(Sﬁ
O ::({-Xﬂ
Tronefe  yz0 andy=0
r SRR - pun 2t gl Tl probig. SVrokanl
N0y e Shounld hwe g4 (=0 Q€ Yy =0
i y=0 Gmyedt,  if ¢=0 Tmy= 4



M%’_fm«/ @xam 15 1124 ‘bowu iy b S )

d T eAke (€ now, X wil( gt (00/500 points, 4

L/,/n?__gmd@ LL T read gL es Sr K

‘\»214&&,__‘ cay mprﬂg__a___ggyﬁ_ég K (46+) pores.

L.L T ek gectie_problans (g % howas, T “ninpove

—y) points. However, T il

losg (x+gz ,metf éﬂ"! fﬂéfﬁb(t’ Hou wmaugh should
Mf how M_smu_;_,uw/c? P

o e

objative . fe,q= 00 + X7 t4(so-y) - (Xey)*

< 00 + Ubd~s* 1509 -—lgz —(C¥xyy2)

= (DO 1K 9> +599 2y 2Ky ﬁ

constraing Ky L 24 i

ey 39 1hy L"gm&c m;[ﬂﬂlj_gr&: assamt Y%#:%L‘ 5

'5:(: ﬂ—é —af(—zj %,(:/

§% 90 — 2(-4# ﬂizl

Y=Y -2y = A

FO- Gl =X

46 -ty 0y = 40-?x—4‘2,

29 -2¢ :_L/'

\-A ."RX == ’)/( L

%+Xc24

Fop =7k e i

g =3 J{&\@:%?O ﬁ

= M -39/ g gl C.
00 f

=5




|

NQlﬂ/ mﬂf Y0 \£I('\61 cb’l'ﬁr'(a/ '[0"'1 f§

Y-y —(Ztéjo
50’9¢~‘H{/} =

it S =0
d

2 [—3X =y
| =3
o it o U & E
F(2,9)= Wb %:97,2 /,,an/(t
7/Z€,Vﬂ‘€/\fm&}ﬂ 5 houn .
| —

Eiod The w1 /’kru#q 07t oy f;/adu//eg 1Y724 9INI7/4>3

! ok 4 W clloakize S 59 T Muwﬁfﬂ,

/
[pbol . at /‘/5/,4”:15 Ly 51e aembt SF ueits oF capiml

0¥ poded _at JUS/ woit. T8 famous (obb-Douglas

1

A ; 06 04
Sautlon g5 e prOduction is given by Pg)= (0of Y

M =Y, ye292,  Fo= G50MISS 44- oo

H

I




, \ S,
Dauble Mf(W |

237

e [pe to A0 (atePwls o solve problems.

Sometimes, hat we —and to jategrafle is jtself

o7 loﬂf%/ 5 55(«.

2

| ’(! °x’izx‘) dy = ];i%xzé{x Ay

‘ﬂy\A S_alled o dzglle.' E_/_7£¢M~ we WO/A(Z%

fOM the taside to the oytS/de.-

e 5
jzje i s j/ %51,1 Y

e
e L(}Tl
& 5’/'3

(ften the ;aside :r.tejvtf will depend 9 tla

Vecsble  from g gutside Mfe?m/( :

Vs |
pes

ek Y 49 ¢

X

0

= (AZ 2 D

7

= J/: I E = 2ibs AX

s /f: by + 1.5 dX

) 29
= e e P S M o




Tlve ave (ots 0;’» ks 7£ﬁ'” §,~ﬂ/ )@I ﬁw{L

a[ﬁugz VlfM/A, WE A ySe the /o%t—wt

‘/‘m/{—p/e /u/p S

(¢
TN
.
1M
)
N
WM
L
Bl
S
>

T RN
q,lv 9”
s araas
AN \/ i
G ek N Tl

We canuse M rule D solve double ﬁy(:fj/;ﬁ/&

Very 056, iF Yooy LANGE SpliE up -

- 3 (,o, 05() X AY

[

= b i 0?(5()4)(
b

)f
(

I
- =
&

=

- c:.S
e g
a~ k——-w

™ QS

g
£ N
23

W




We 40y alymy 5 qse Upat, tVicK:

P ‘l

j_; [ {extby) dy d

Wt hove oMo tricks, ((<e the Sam rqie :

f[qu)(d\tﬁah( +J /wffgal#gls(

<1/Q J% J_ﬂ}xds/' +£/—J[ 2% !s;d#

\
S b (%/,;j +4- (4) i‘é’

= ERRTRETE

— b= {92

—~—

@f‘ﬂfn e bounds OF 1e inside  ntegral Lan g

waciable o 17 My

A ST

o

=Dy L%olgrolx

R P AT

;4Jo W (LAY

T
(4

o

9

o>

)

~
NG
s

3 dx PR i W

Z Jo




X4 mplrS

/fI'r

G Sl ST ol 4 (M) dy ] it
7T | V4

(@’ / vrﬂ”@)

Jl )() 24 0{\3”)[\/
A %

! { Ly sigg o’%d)(
) s 7

AN

e )Q rbf (s (x) er 4y




Lesson L8

Double _ Twteanale ao \folumes

QQ”S?J%‘M* (caf of bread . T+ measures

WU’ gk S base. It 15 yell-wodeld as

Cilling {ne pauom pelord 2= u- 5 - G2

[

e v ‘0 )
A—M—-ﬂﬁmﬁﬂ—ﬂ'—wﬁ&—@—“%%ﬁ” - .
What 54 Vo lume: .
I an find it 5% ?ﬂmﬂ—ﬁ‘—“’z—”‘“ of cach |

5)169/ T

E%f’)& aM HNE 51146 @{'a@ ven Y= Vel L.
A/q\" /’4— Lfvw's 2k 6(-:;“2)1 AY

Add_up the “artds, L mch /e Wasa widih olq/,

V= Lo Aciddy

)W A 0(% (G55

T4's_a_double n%e_gm[ b (36

’LLWM rale 5, ke vOlwme mvo e MW R

ol okl T kL m ‘s o}. ven by

jk §¢4Y) dA

Thip e - N neans“dy dx_or aady”

t%ﬂa&.ﬂ:ﬁ , :
7

[im.t5 Youl self-; s

st L L gt b PR a[mg,__@__p_au_g’ll—’}(r

vhat 15 {he  Voluwe pf the frlanqm/ﬁm&g{:____

Ue /041/7




+1

X

'+
LVCL p\ ‘G ke H&H?/g = q-tg:wx K=~

i

0t  Jplume 15

4

| 4 @28 _wk gy

iy 28 . oo s

How do e piquee put- the limts < first ook

II ﬂb’ D slice 191/ %/-’

A(%\ - { 4 (‘0-5;) (51*3) AX

|

M_w’a fle clices:

/] £~ A2 . ’
Vo L gy el S X a{lg/

—
¥4

<}
Ead {he volume belpw/ %= 4139  above
A ' e 3 o Qgsad ?'J(z.

1

we ot Jf, Ty dA

4 -712
whete R (S ﬁ//z;z,é“—’l»'q-v

TR ane 2 wAgs 1o find it . 501¢€ iny or ing

A~ )= Zﬁ

\/';);: A(X) A% V= {?( =% 4249 Ay AU
7 70 }_rq—:‘z ] d’(/\,\vd/

B e M e
)3 Jo THU YA




SOme times one wagis wuh gsier - C% -

fA—kere ﬂ-*?ﬂ*-tq—mw
J")"’L mz A-J’\’Jr

We ¢puld ;404 One put-Gide . ﬁf ¢ onthe put side .

L s -
i f R ALY 229 AX
m wAY negds O’fg 9(1%5;@#0‘1\ (M Wmuéf ,> -
hewlore, (& makes %nsc to Magg_a_gga;!:____
."\{{

A sl e Oden o~ fr f,g o) dy dy

o ~y?

)’ﬁ;& ;cm) A4,

SV Y

el punate [* [0 <ty e dydX

-_—-4-(1 Fﬁ\? dy dX

W, Mo.g Wtum‘
Y\/uf-— Try Changing the A2 |
f[cho', g
Q )Q —WW”‘* J(y P




time  prohlbm.

XA
!
&

b by

¥ -—dr:$.
Id

Y=V AKX ¥TE, =%
d 7 # -

" I

; 2
pind J{? 7 sec’ £y 4y }
(% (pan o =
J, /0 e
lr/rg )Y
e
% L5
1(§f[25/ ( (dy» AX
1z 70
S 3
et me Sec*y Sint gy
6,,/ 1y —
A N RERTIRT
e £ ~ % "
i g 1753
“ U= 69$~( :}'5/ Se¢ yl“’/b
A= =54 AX s
| i 7.5 [50¢ % ~ 50, %)
! r}é 566:1,:; = ‘L-'!.! SC U 47 o ) 2 .5




=y

Doyple T ntepals ang Adverage Volue

e

@i compute
: Q Iz ; a!ﬁ#l OM d(uk

e inside igterd does not »M‘ﬁuﬂlﬂl_m Lor

"y indigadho nall ' bant -
Tog (namging tie erdeT:

J

9

sllo . fX=A7
T

J(y i; AT Ay dx

~ 9 [T T 4F A

. £ el PRI AL

- < i
= F 1

A PPRES WA S P

du 22
b gi=130

3?@' d iy

(1

130

=5 (Tt

(1

% :
223 -/) 2 20445 03




I New Tdeq

e averngge Volue OF Fly) ovev a rt4g4ion & (s

L B; fo gy A

afen gL K

llex

Ein Lol x> ovee ffo ¥

riangle s vervies (2,0}, @.3), aud (% 31

(\
bl
'A
N
a¢
Q.
P

=G 3 s
TT=5%

e JoX (2 -(-39) df

o aigst 2
© )T e

|

1 =T 0A3




4
‘@;_ F-’ﬂd mm/ o!_, @{1’ 4/1_‘4?/

on oy /@/1, with_vertices (op), (5 0)E%) et Q8

—

1exX_ a\/&/mre 2 8’%%(/4( over the )Wn (7 (e

XY= gl tre limss %/‘(




LLLLLLLLLL













In,(;rp L;V\gaf A(@B[DW\ Lesson .30

Let's sole the Syst€r of efuations

T3xb9y=9) (Rowt)

/ Av+gy=WF ) (Row 2)

USiney  Subsytution t  sove &y Yor y-

3)(-9 =6y
S ARmm
Spbstitute a0 @, -
~ixy g =4
-2\<‘l~—£7/‘\3( B ettt S
i 2 e
Pl i oo |
A potter ird, use ehimiaation
>y *6‘9 =
2 ¥ +9¢4 = 4
Replae Qowv( with (Bov 1)/3 -
=9y =9
2X 49y =4
Adok 2 (€ow ) to Qow 2 :
X2y =5
O+54=1(0
W Lo 9 by 2
A 5 Rl
L::’L
SOV subséityte =2 iato rew [/, ¥ T#Z3
i | : Y::7/

M‘“h fplﬁ‘[é’fl (—€5§L-/0/1él1




Au cuen betl?l oy, Use o ratriy to

Ao elimingtion.

B

i
SR W

S S < R
[ l\m |5 a9 \du%owantw{/’“\a(ﬂ'c‘x

Vo’ pmcffo( ) The Sam€ way :

Sl G e ARG

—

T L2
28,45 >, LQ r (/o]
[\T o~ 3 0,
5£2?{Q2 } ) 3y ()
¢ R g t Z

M%ob; Y-Ou vaﬂr WW&_

We will yoe watices from ack/o4.

okl the Systet x4y ez =~ (]

e e

I3 =2 -

Tliroae 5 pasiest to Solve by Substitutio”:

2= 25 R, Gives us Y = -4$+Z2< -2

g o i S e s iy ]

The Splatien 5 /{, 2,7—> -
7

As 4 matv/X, The syt /5 /;7 =1 / — ,//‘j X
/n g s -
= \ :

/O o | 9] ( —
l\ N 1 L_\_J




Thin is calfed \elheloy forwm ™ bhicd

(S french for SStaivease form . T Las

1s on te dizgoras, with Os teveatt The [,

R:a 5&54: 1D colve a  systee of (faear

cquationb, use eli™agtion tO pur T
ja £hplon form, hen yse sqpstitUtion to

Lind e auswev.  TWid 15 ralled “Gaysslan

Elimination? gud * (5 The fastest way agldq M

72wp/a«,vc et knoVs 4ok/ t0 sp/% o sq;t:eu of e?%é/ms

L bl

|}

Ty tF

2
L il S
X il s %

()

5 \F 1

L \2 |

O
0)
|

=N

Ql—ﬁ@'}

l 2
R,=28, | € B
0 =

':lZ
2.
>
EE 2R
2
o
>

=

/
B Wl

|
4545 o, a)
-0

[
2% il




0 RSP (1 5-32
¢l | S i 0.3 _3
L0 O %] & P
~ e
izéz - A /( 3 — /)5 \
]O [ 4G / /
RAETE N
F——-G—
ﬂz e
@9 {47'%&:/
T
VQ{— V#;?gﬂgzg
13 =4
x=7
2oV s (3, (0D

we ysed B types o Row optral eS|
P fa/ﬂﬂ two s

. Mu/ﬁ:p/v, G roul by andizeco corstiyt

- add_ g ! peof 1 S e

Thesre WWWWWMM




e, compare the spl¥s of-

%’L\Qf‘:g L)(+>j:5- Yt 2 2
St Uy +2y= (0 5
Al L AT =173
R R T R G
RRve, J L "5 i [1 % |% | | #% 56
L2 T2y (e o |10 v a
18 P = = LOQ”£
L7 Lo ] Luqesall % 1% 11,
U =] iy PR e
3‘2“ =t )(i%g,:?y_ X-y=32
=2 v = 7z 2Y ”‘?Jﬂl; |
. ('l,, \) i hoas aoln y— € : . e
\-(0‘2925‘6% Indppendelzf/ it i (conses cpw‘
| | (-2t +)

/
¢ 7
covsistent _dependenr”




Q.Xﬁm
2 29 37 =0 !
ST N el
XF;% = -
oA rmglriee g o
L, S R
N st t=Z
~(‘3O£IL‘;L‘ %:izé
Ko Re (\‘/‘ﬁ =g
Ry SK /N Y bl 2.
| 20 (%
~ aNswer ;5
Qz‘zélj-éz [( {8 {Jq
beret (43,6, )
f T3 ol4] i F et
j& v el 4. E{ﬂ/)ﬁfﬁffﬂ‘f/
%#1.9@ 0 200 A O Jq&/nd;nfr .
o (=110 i
i) i 0 1\/1_\
i BB
s A B B
il I T4
By Py P, / ST N {2
L © 0 o0
Xiioigdtz =4
y -z =0




1A ball 5 {hmun <o it jts vertiql pos5 tion | S

SH)= Bav+Vbth o meesure [ts positioh ot

2 Liaes:  S(N)= 43, 9(2)= 75, 5(3)= 4.

Eind a, V, and 4 .

i 50)= Ja ()i v()rh =&

I e ol R

5= 2 GOV EV()4h =35

24t 2V 4h =35

s@)= La)+ VD4 =47

a4 43y +th =43

e B i ol e
ORI Sl B ¢ e
A S I e T

1

F

i




| 25591 31

i
i

Gmss—)’om{an Elim;ragion anfl  RQedued Echefon Form

Check pubt Lhin  matrix

s
i

10 0 | |3

Jhidh cepresenes The sYs{
= DI S o =5

7 Y
71\/ Splyfion (s A7£~ ﬂww/ No ok az’a//./

s Wztu/// is (,, veolu ced ezé//m forng:

8\/2/(4 (OY StortS o . Th 4 1, aud _eath 1

L\A&s_ﬂ@; zer05 above e,

Big 409 get” [he 'MM_LLM
ech plon 419%” ogdoe ol even yoed

to JD 5@&56‘&{40»1 to MWW

M (5 54////74 Ga«ss TofddA Elfm:nation?

I'b (5 415«4//(4 a bt Slocwer Thom &Qii ‘@ C/"' 40!60'7,

f%@ﬁw%'—zm@z‘é‘

Lam ple 60/\/3“(“653{% s AL

Gauss -~ Tordan  Elfm ination.

G-y + 2y =0

S -I/:Z*LUA:(B

BTN

S A e

"
—




J‘F@l’?Q[ /’ Yy ;/7/7
e
5-3 =4-2=%
FR 90, | | 2 | Y2 ) B-E-%L=%
(F \l/z/\!
/72@2‘769 (‘/ (/2 I% )
g Bl et
e T O i
o
Sl s /Z ‘4:

/l"L ?#‘6‘%\ 2 /onsfstené L w’ependm#

somple  >otne

X 24 + 2 =4

¢+ 3y =4

V)
W GWS“TOf@ 6/1(“1 /“]ﬁé:(@lll.

il
(
(

FNEN

R <8,

o




G o oo f =gy g
"0~

O
I B B e

Fosky 9y T -9 7

4]
fo<rrTod
o[

o _( —([]o|
TR R
ok =g B ]
g 1 ‘/lOJ
e o v
B
o =] O
[0 Q| Q!

Nov we have tohebon ﬁ/m/ we sée The y!

oy Stem 5 gonsistent— dependen t .

———

@1‘2@2,'7Q4 e, 4‘\

g ¢ ~1 1

O OOl

Now We hany  YCuced echelon for »m

chogse ﬁ:%,ﬂ\lg; %’%:0 = kzj:}::‘t’

X 1+32 =4 =2 X =d-32=G-3C

splition 5 (. 4»—375/, t, t/)rh,far Y Mymbel e




£ 5w V4 So(ve-

Y +2-‘/,\U +32 =( fﬁ

55% +é%y+1%:$ Z

L//Qx + 10 \51»//%;)2///&

b 2t > | o
PR N E
9 10 11 112 ] e
- . f‘ww’y/ﬁﬁ
QoS8 >, | [ 2 2| & ) c
[ ot
L‘Q [k [
) R e e
NN R DT S
i i A e M RN
O -8 —16 2| ‘
Ne, 5e, [( 2 3 <
£ [ 2 b
Q -8 16 =224
Pyt 58945 [~ (e 4‘f ‘Hzg;zi%.
7 i R 28 1 % 38
o OO
E( Qz'ﬁ@z — e -2 Y T Echelon [o/m ’
i e / ;‘ S§stem s nconsiitent,
b A



L#sson 32

MW»X Operatio s

’LM S the (a5t t0pic covered on Exqm G

Ly ¥, 4 Sord about _gbstraction,

to” ﬂvumqf__‘a%/cil plople Coaputld  folnulat by &

mEogLiping F/oéto(wes- .9, o fiad the gmm ot a

Gitle,  Square Ywwdis snd Pron MM WW@}T"

o 0 e (100;, some folfs oot i i o writing s

47 funetlons . A(f)-rrrl jLIA made (€ _easier to do

fmell# catjons,  F&)= 3 ()4 = 3K <=3y and P

Jet thon dp  more clever ﬂ,wk,,,, @ Oee Pauémn},_d_L&_ﬂQJéﬁﬂﬁlﬂ__

(9 [4
Up €0 Npw € Lgpt  ustd  wmglric€s on/% &Sprf so_/_\a_gg

sycltrs OF  cquabions. Tha (s (ke usitg funckion, bt only

Prer 5Q656'1tut;/nvq, Valurs _into e - Noo we il

transigion it looking at atvics (homanehees .

Matelc9s  come ia _all §iyes -

el p=/4 -1 7] c=| F

O R

s Lo

W A ) 2 y) MJM B -S54 (x5 M@a/

R e e 9l m.qza‘M " (2[\[24 (54 24:[44(& gﬂgtz ..

AMAS_ (€48 10X cOluspn -

JE (A mufE elg; maty {ces {y Scaler ngnéelé 6%

Wu/b'(flging ‘nto every ferm. 34 = f} 6




What gne the o) wensions

:—E«g 2L ~adrices  bhgpane e S4u, ¢ Ql/'mené,'OﬂS,, we

Lan M/J/ {hem tz’ﬂvré% tlr#: -

3 ot e B S e ¢ e aer
A=l g V5 1 -]d o]
:3 Q 9 | Lé [ ’
RN AR T X .
FH7
S ik

T Fr—3%
23 26:/47 .
L_ L8

-sz.l._ﬂw (90 obfor L oe

ﬂS, M@M‘hoﬂ 5 b@%(ﬂs s

N@w—onilpt . Wu&wﬁm

s e oo

all (wtre wmaty d rules become  ysefu/,

The gefinition 5 abit abd, ﬂvmmé\

Lost, ook gt (he vl wmatnd |4

Maltiplimation solks (ke thap.

AR TS

SRty SNELSel R

M ‘161 A 2"2‘ raftiy times q ?/l(/ maq triX

o \ves G 3|

watrtsCD Ais (245 uS i sy of iinens €4

wation’




; W welhgut WSihg, augmﬂf(&:{ W ! =

qw{ ’Wl\a/— ff— Wt vyt -

AREY A i

[o(]le Ty ﬁ

we conld work [t Lo Lhe r/‘@/l\',(,:

ol —

i T L o A |

5 i I GRS & % I "\[Lgd

[5e 49U D%v.m(['] e
Ens o A r~4 : 2 3 J

But . th [he V?/N- u/tm ,7:1/ ook g at_wunlf: p/rcgtlgg,

AN wprk [t -/;'Zﬁ__ﬂn.‘!/ / elﬁt

BTG TDEA. MATRLX MMLTJ,PLIcArZO/I/

10 QMJ he Zntry 1 The Lﬂ MW &M_rb( J

Loy A— AB f&"vé,ne the | /WZLA(

WAL t’ke ;ﬂ‘ /w/uwm - 2

me/é' —eT5 sg_’qﬁzg (042:17)
Q / Q ( = 140 W £
= N s ‘
EERES 5 5
e
Guce enonah, [ 22 ] XT3y ]
e




TmMportant W 0(del 10 rultiply 9 matrices AB3_

77{, ambly ¢ wl“‘"_;n o A et b€ TN Sare

a5 the unuwber ﬁ,P CJ/LS» o e)_,

Exlample AT TR ot — oA —
/I '/ \L%f :—{‘Q{-l’(’;) F 7t
[e 4 2= 74
[O:0+#(7) 03 44-1 |
[ Y
R
e
S

Notice s+ A s "F%TL;&M
AB 45 nxq (GuT O TE iap)

%w;s f@ 3 e

W E
] l
QL
A 3 ﬁxlw%?/
/Smmn/é
i‘l
,mwi WJ'”5’°"54/ Fak P an
L' - S
T must be (X3
e e
1] | T L/—/l

an'((e WwWEe can [Jd /4' = [9(4 ﬂkéﬂ% /4/4’ 2 Y ﬁ' f)ﬂ/(/i T'._,

A s sw/e nWltd-w—?- AZ 'S a«ébcr '5h .




 IMpotant. Lo qeera, AR L BA

2Xample 59—
_ (‘( \\_ﬁ 'J”L'L'% \[L\L —Q:Q'J
[ i
07 " \
: lségz-;:z =1 10 _npnsensS €.
_amyle 5
sap A= 5] and B=|

i AU |
LI

3 g W e

EucEon a1 0F

e N

N

Lanple say, (= (‘00 cad D= [t 23]

Lool i 56

21:)
Cod D amd DL
C _happ </¢ca2[__a1me' & is called the 3«3

/dent'tvj, mﬁ:‘)(

Omple " say f’ W R
tind L E

7719-911\4{ ﬁmm.m‘&w{rdcﬁ




W Matvix  Tnverses

Lesson 33

My /t:'///‘/ a4 t/(Oh +or

W& hamne &{a/o//lf r(wz, Sqém:‘t‘?m,,

maty cS . \what abeat- JdS s om 3

Here 15 e déa g dvisiem , 'y

5 the paly

nambe r that

oL you _ultily by 5. Wou gt &

Jinc€ W  kunows {1

055 =09 (E") =4

Wl  can treat divisign  [\Ke aultiplicat o

We vt wmatriX divisien {oork 1o sz e way, 20 uwe

need _on _dea @l 17 ada malyiX.

E

4

29, (om pute:
©

—{Q O

©
l
@ Ot

o
y 5
7 % 9

3 2 3
Gole M e L
+4 g

A/O{'IL-P '«/h?h W2 mu/#uo/(eo( [7(/1, [DP )

LSl ﬂf)‘f ﬂ‘e

Sqme  wmatriy badk. Just /Lke o]

vu{

/ﬂg_m?éq l[

wgyi¥. 1

@ol

fo«ﬂ 5 alled (e 3¢3 dentiey

W/ the  ¥n Jmff*u oty X ha9 s pu the

AWX: 29rv0es ov@/qw{«re/c glGe . e orite

rtOQﬂ

@o/ T

1

< L N , .
(L= ,lem‘,eg/ Since [t preseryes fhe

}d@ﬂf:ﬁ; 2f whatever (€ 'm./{»iyl.'es)-

The Big TDe® if Ap=T b A s
the (yyerse ol B/ wriffea a5 A’: B_ /4/52/ (?)5/4_/




ovamplé

B J7A % -2
r'F A= ((1231 and s \/L/i '/,)

ék//!{ L/ij%_gg' A:Ié_/ &

Ausc Sf Aokl o - GRS o ) et s Lohd BB

Pa G e =5

e B LSRR

L]

%4 /4:8\/ yﬁu{
s

#om/ ch%@md /4 £ goa knot /4?
AM‘) Lor:  Gayss - Tg"dan Eliomlong t. 09 .

WS¢ yow reduction o [A[L )

Tlhan il 9ive 3ou /kI/AV/]

Ltample
Cind A £ A= L/»/( i
B Tl
LS
s | of. > ] o O] E
| O %] |
—Ro-9p, s iR




Lheclk puv Work -

[ S[% %\_]T 0]

F S

faf=Cfia e 9 0 ]

Wég,,,{g we __yeed  wapdriX jayerses < L ot’s say

1 ou hoad a5 mple _cguat. Z cEK=0 #ou wpw

Yoy splve it vaul t- no/m o4 50{75: s;des é%:.
(%)3'%5(—'3)9 —> ’an‘s > ¥ =3
Wl N Jdp fhe Same wih ymgtvices -
Ovampll /
use the fadt oot [H ':jf 3/:‘2_]
2 W'ﬂ% Sca%
( ¥ +3Y :/221
Ly-y =8
g bt e -
[RE2g] [f 3 y[¥
L~y "1 ~1]]Yy
Do _we  veglly jast uneed to Solve
% Ty e
[ [ =3 k_,\ﬂ( B
%d)vg] o BT mu/ﬂLu A(Aﬂ/\e nver5€ -

[7% %1 3 [[X] T 5\ [

=
[ 7% i~y [ - L 7]

FIIQ’\ r‘y\ﬁ _ 9 = e
oty =]/ 1 9=l
L e - g [



X € B S Ci
R e e el R T R
L»ID/II{ 1,7.1 _!’/{ L4 3 Jo
use thre +o Solye a
5“/%%%9*‘7%2:2 17 )
) ‘T'T’(T'/’—/Kﬁ et T
L/“L,O/X‘('gug, ~;7(;_: / // .
Dﬁétﬂm.— v S
Al =[]
TALTAT
P S 4 A‘/r._‘\\
LL\é = A L/’J
70 R - % e T
PR SR ST :
DOTIC I Fa. S TS T
waspe 4 A=l LYY mo g 4T gadase
e : L4'3‘J/‘ x,.,3
- 7 b
é'll e oy S V5 | Ql
- ECER AT T ﬁ




%
;-

"\
—— I S A N O e ~L | | e \ w4
Q| al—| [O|0|— ol =T ol =" | O] el
ol o |0olo o — ¢ pE
Qf — O/ O . O Z B a Qo O <\ O SN
b N =L o |
— O //lmﬁN ) ol (/o,m%gl/qm%r%/ (/Q//Broﬂ,
~ iy \
— NG s b (/2 ~ v v R ¢ 3 ;
~\ ~ e ar
A4 |dolo <M o] K[=IC
a e e P/. 2 O ~| CIC e e 4 B Q
Qw/ N, a.l\lv e e B | < _.,./ O O
& i3 < 7 < i P
57 \ /i 6 - . ﬁ,
3 ok 78 ! £
N i« Dml 'L r v
L 4k o
[ lo N




]‘(’3 /3

LG el i Jo -y |

Q -5R[1 0% [% e 7
o lo

W\

F9
b

L) ~o

NI

L& ]

5

J

()

-

[

;F |‘2 /\r“"
9[192'4JL{4‘

o

L?@J (O O |-% '//‘> z

)

R.,-




i LCssp
D@/ﬁéfﬂm‘naniﬁ A

¥ cicnie Fiad the [averse ol Z‘/Q 2_7

bt ¢ f -\
M PVARE N 7Y

i Q-; ‘Zgl f

= /‘020[0_12 Uh-ob / there |5

Ng o1y _to gt {he mdlity>  nto fheform /7?//947

/\\2 V\'MM 5 et ,uve/f,—.é/e./

Facts . » Most  matriceS  haw inverses (Gre _invertible),

| * Some wmatv,c@5 qreé VDt [pveridble .
I o \f g matrix doos not lwe qu [qyerse, t s

a lled Non-invertble osr it ;5 calfed ﬂn@ufa/

I (Lecause ;¢ ic so syec,‘ﬁ/)-
* To save u/ofk,, we bove g test caveylead (4
ancient China 2 5e€ $  a walrix ;S inyert/ble.
“difqif?oh when ] e iﬁ}éer‘“’“‘l‘”{' a1,A

wr tteén as aleé(A) a2r _pas / é{ 5 Ol nymber ad LL

o det(R)F0 thay Als iaveltible, gud i§ debA=0 Tren A5 singulas.

esample  check if oach watriy i5 Siaqulas.

53 BT Y B

7

/Ul»[ 2.2-4.1-0 /-/2]__,3 i /2111:0.‘_1'4

= +2 o

—

A 4 stqular

=7 CisTmver tb1e

—t
1 U

B hm-s,‘%/./



Quzstion:  _how dp € frad the Jeter minyt of a 3x3

bz

Answe r % 5 cofactor e!('[uns.‘ou .

Wl can __wy.te the deterwtant (9 ter~5 6% wminors _

—

dAefintion M;; S the Minol” for the ;™ ypus aund ;Y
hi v

v

olumn o6 A wmat?iX o« ITHis the determvavt of evegf_(t.'q;
putside  the i row and [T colunn - ,

(&
osamgle 2y A = ;»‘—% ; K
gy Y
—1- Y 1 [ ,} v 7 s -
M 14’01;_ ) = e 4 .
2~ |- 2] |

| 3—,—;—!—,?—;—‘—;-9% e

degiaition  Ciy i5the  eofacto” for the (™ ron 74

i Olnwen,  (Cioz= (- ok M-

@ sample Ci = ()" My = g

Cay = (“?MJB =3

W

R o Pl

v




| metned Jor lD“‘I'““"}__dﬁf_fmth‘/s

W Cind  q determinant ga 3¢3 ’"aéw‘f(/,

peck & fow or (olumn vhich has eaﬁg ente/25 .

| Thun, cultiply cach entry oy it5 cofattor, and add therup.

| N 402
| gtanple  Lind det(h) f A= SR

#/ choose  (we §ecofd (olumn . than

A

/

det(W=_ 0 (- [0+ 1)t )5 o] v 2denTs s

it =

i -/ 7/ -I—ZI /

= (£*2) +9(12-4)

- (O + (2

lﬁ =4
lesonmple  fing /s fl[

e

oY pand along pre ficst column. N =[7 5] < b+4 )

My = [24[=4-16= -10
lea

mnl - ’7'4 /:-—Z—-g-—/’lo
e~

1 -
Cu = ("O L

i = (,{)3 (-10Y= 10

C3i = C1ff #0)=—(0

1[92 4

a?.«l/ =1 (0} ¢ 3({0) 1’4('70)::;0 e mat™y ?thuh})

i

T



pyample  For what Vojes o X ;4 A= F{‘

=

-

ﬂrma lag £ ' "
Adjwed - o‘GEU\) { ( «n) = (2)(4) *'4()(/47
= T X6 +4
N e A
= (£ +2 )(¥~1)

N dEA)-0 . hea y¢=1 or ¥=-2 .

n!"* vl ’7)|

largle e @ =] —F X (E[ o -6) (3
X

=g




Lessoq 3

Ligén valne s
e
Take B vndliip) A;_/-_T#_JI and malfiply by
ectors |4 ) gad L]
EEdlD /j:g:;" Ay m=;' j:,ﬁ =L

w

That 2) and [}] pecial besayse

Ma/[:-'ﬁLgﬁ_? toon by A (S rhe Same 25 mull. ﬁ/uw;

v

Deem bxawq Numbed - H? and [374/4
¢: yectors of A, 57 15 _gSsocialed o The

p.‘ggg yalu £ 4 aaqd r37 'S aSspc'gted to the
thgﬂ_m[ki__z_,

| cXample  /hich of (hese yortors ave e’:j"”"”g?s

s B=[15 (21 7

- 3.1

:[,,;] v:[__-_-;l z= “fi ;:[5_ Q:ﬂ)i

 J

> +F
Ba=[ie | @)  BUs[og] (0)

->

T o G
e ];’;__I:}x (gaej g'@gﬂgiup 3)

5 S - s . -
Y2 <=L ¢ | —Eo)=E"F NG, EAtnvRTac ~])



QM&_W ﬁ‘mﬂ{ Che e:‘gcuvz?/u-es

O.p V4 Wﬁfr‘k_?

Answer we are  fookiug for G volur of (e

Variaple A~ uhich giveS 4 solution to /42:))7;,
whe(? { S wnot éuéb he ze0 vector .

Mﬂ;l ‘hen,  Wwould we So/ge 9%:%'( ?

GNSuer ' __paove _everyiing bo the vight: 0=4YxX =9x

factor : 0= (4-9) X
and us e wyltple e 2L ¥=0 _
Seme T deg
o ) e e ey N
s A (=A K
JEN =
roue to rigyt : = X — ¥

T want tofactor dat A (5 a watri and A isa

s
Awmbes, Co L can’t thAke (l~/453§ Lnstead, we

Kines, t?z)? So I can write”

RS AW

oz AL-A)J
AL-A){ =0

> S 5
we _kwnots X C‘erI salyes th.S. e vent another

pobidian ! T€ (AT-4) 35 iavectible, mis s

not  possibie .

%(‘521 Za\m; /\ (5 an e?gem/alue aGA gm;{%/((/};

dhea AL-A s  pot iaveltble, crhen

AT-A S Slﬂ%\./a/r, whea M@r»A):O.




-

| Oxtimple  Find (we eigenvalues 0% b=l ]

Solution se-  dee [ VT -A) =0

((
)

il
dt[ o7 = [d

\
S

b 4 2~  § v

Aet ( A +[*i

oW

—

7 \

et ([ o 3 =0

(A“l)A 17 =D

A= L) =0

(A-3)(A -4)=0

the eige#\\/a/me; oL A are 3 and 4

I o
1€xauple Cind (he eigenvales of /SZ o I:B

[ = ‘l]J
| . o 30
| poltin, \L-p-[3%] =17 ° 8
: 2 |7J
5 /AJ? 30 .
]
)’\'[ 20 l /x lo\(\q_?\ 4/‘9){20\ =0
-1z anl ™ S =
A H9—=360——=°

1" —347 7360 =0

y — :
N 20 B;ﬁenl/i/u€$ ore { gud

A+#)@-) =0




HQ&_J_.LD 4 }&'nc{ (fgém vectors <

Once e kmou z\/ Wl __uefd to £« a

(monzew) ¢  Nich solves AT =dx e

Cquivelently (,\I~A)s( =Q 7

GQMSQLQn £/¢"Vl ;“é'l\on P

W€ can _uSe

e faund A‘353 or /\:4‘.

| gromple  for A= E: 53]

F O\A ﬂﬂjlﬁen VJC‘\,LD/ '{bf @a[{'\ &'Qtn VQ/(Ae

__.__._,.._____.__.._

Fust chosse A=3. T(hay AT-A= /L‘S\ ‘3] [+ 37
L_"‘ o
PY IR (. { ﬂ//ﬂ@ Solyt /ons 1O !J:Zi ; J?:-'«O -

[+ 3]0 ) 6ke [-4 3 |0

L—*%IOJ\ﬁL@ Q|0

/%[‘ /] sl . A ol
AT AT D ]
Z ./i.l«*{é?“ 7~
' e -
F 7=l fawan ~FABLD
—4a432£=0 0:%

ghoose =€ , 2&

: \IU‘ e S 3{
S0 LS viuSion Iy = || . we can (hopse )
ar) Y we (e (nn zewm) 50 hy wnot chowse T .
g =121
7 Llf'/’




cheek our work A?:[Z_Z’7/\i7:

Kl VAR 2
e N < gl WO e

| it i

=

/
Wt 0@9% A

S SND HS SE  S—




|essoa 36

VL3 eglnvalves s Cgampectors

find The &fWM A< W;
r/ —/ "ﬂ il i 2“ )
4: I(O _,é __!6 ﬂnS!!:/{‘ !2. T
RN ' SR
Fiay <8~ "2 ]
AT-A = [-io deg 18
L B ,
T R Vi 7Z'+ 2) | 7° W’\:

= (A=l )[/(;\H)(A%,I-J«ZX(_GQ_:%_M_M):QM&_*_ZM

= (53*/51}:\1*}6 132 ~[~1ol\‘+[g ~54_£ | 2 (1044 -24]

") [l —a] L of-ua-4)

= ¥ -Y-4a\th el v+ g\ — ¢

= ~1 -2

:A(AX“A‘QB

LL. XN -\
= A AT




pillod .

+

I SR N I

oot AL sl 10 A

s T

| AR (D)) F @) Eio)2) - (AN#6)6) ~{L ) 18)A-D)

~(@~£) (=) (1)

(A-t)(\o~2g) + 44 440 ~ £8 =48 432032 40)\40

L X2\ e (04 -g) —dg 432\~ 32 +190 40

A2 2> 9|

?nanf rﬂS{/ ,J:O/ 2/ & e -

Nnevs £ ind S0 luf logsay O (el £ -A))?:O .

. ks R S Sl
| aoea &2, e
l[ [ R e
| =00, & bl
| L4 -2 ~4!1 0 -
| 'Rl—%Rl
1 T A Vo e
AT eSS -
e b bo ]
&y 00, >e9 [ i




b L =Y 1™

(O -6 — (b ~(




[ e |
(6 34 94 | . ferl /—l,] [-2
T o o tE F e




