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Introduction

Math 251 is one of the courses offered for mathematics graduate students at Brown University. It
is the first of two courses in the year-long algebra sequence. I took these notes while auditing the
course as a freshman.

The notes are handwritten because this was before I started live-TeXing. I may eventually get
around to typing these notes properly.

I am responsible for all faults in this document, mathematical or otherwise; any merits of the
material here should be credited to the lecturer, not to me.

Please email any corrections or suggestions to chonoles@math.uchicago.edu.


mailto:chonoles@math.uchicago.edu

Lecture 1 (2008-09-05)

9/5)08
Sources for 34(0uPs * AH(X) Jor a sed Y, GL(V) for a vector 3poce vV
Kerne OQ i~ GL,\ [\(\)% L@ is SLn(k\ ) & groop sine. Kesnol of o VOF-’”CIfPIBr{JVWASM

is always a sb\ccjfodp

FAeM xn(\Q\) T oohen doeSs A presesve Venadas 2 vl :(V,V3€
ke e, &/\J’/\‘:‘nf‘ is }A\J)\ =l/\iv\ Vv Q\RFQZ, REZR o Séoas Heon sine A presesves e bﬁg}’w
O‘(’ CXH V, W G‘R’\l |‘— MJS+ o) So ?QSOJ'UQ \V+ \l\)\ ond ‘V-w\/ o

Baro) ] = \vrw) , AL = lv-w) =S o }
}A;V-h,o‘) \‘li-: ‘(\1+w\)-(v’+w\= \v\z-\»Z(v-w)r\w\ll \A(V'w)\ = (\I‘w)'[\l’w)’ (\/\ ’Z(V'w) ,,/01,23
o bo preseses e SHteron e of Hrese tuo quanhies Hlv~) ond Hos -t

K_\\ ) ‘
Se A\/- Avd ==NERW \/V/(,JC \Qh" AV’AN—: (A\JYYAW , Fhinlka as e (BIUNf- v€<+or‘)
ord thos  Av -Aew= V7 ATAw ' bot F Av - Ay Vew, VTATAW =vw So

Madrix presonet  laghin S NA=T

S24 of Suchh  Madn'ees s On (\E\:ZA €Mnxﬁ[\€\ * ATA :—IE , deff/‘»‘j N 3“‘)()
Sine composttion of lengih presening Yorsforanadions 1S 12A3+]/\'P[P;Qj-u{p3

TJ e loolk at dot? O(R) =3 R, der(W)det() =1 bot de(h) = &d(AT), 50

LA =\, we &efre SO, R) = SLIR) N On(IR) | wuhich is ale agioup ince
Yo adessechnn of su‘oc&row: i asdoqroyp , amd alSo beladse_ o, (IK)= KU(&VO,\I’!R\—?\K \,
ard Kesred of a honomdr plasm I3 alwd%S 30%304),

AN action of Go/\X S GXX’—> X Wi (ﬂlo,\z:)x N %l(ok‘»<3 md ex= X,

action of Gon X & xX 2%

B:ju+fs "

geop Nomono Phisan pe G —2 Mot (x)

OhSesygtion:

o é"veﬁ a homo Mof{)[/\\:‘m \)’ G——%A\H(X), define_ oy GAX—> X to be GP(OJ',X)T P[f‘bx )
“This ts on oction (exgjc(‘se/\ ) e

s Given on ackion o GXX-%\(/ deSiee ?qf' G —9AO.\(X) b be 9)__)()(9(;;‘5
Ths € o V\ON‘ON\DFPV\\Sm (QK@C%B

- 'P(“P):? ) Ry T O (QKUQBQ)
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Lecture 2 (2008-09-08)

Let ot GxX—=> X be on oction. q/8107

Yrivial action ¢ gx =X Vg EG, xeX Gor equivelently Pu G Aot(¥, 3'—>;‘\X

FFecrive action Va6, gFe, IxeX i gu#x (or aqoivalantly, p, 67 Aot(x), Kes(pa) -‘}c%S

Honsitive ackon’” Vx,y€X, g6 7 gx =
oNothee n \1 8 3 \‘{ n&)f! pa S"MP‘\{ ‘*((J\[\’SH”\/( @ Q_—‘»\LQC{'YU({

Simply tronsitive * ¥x,yeX, AlqeG- gx =\

\t oops G 3 4 sed X whicn is siaply Honsidively acted on by G- Gavial eYomPle - G'af—“'/‘j
on dself ‘9‘{ \l?:p'f‘Mu‘-‘“Pl\'ca‘h'D")

C\/\OOSQ af action G =xX-=> X , The set Xj = the C‘)((?,(L PO\I\K o‘Fa ondef He action gnd
X® = He Fixed pornts of He ontire action

Stab ) = EQQG ’ C}":XZ; (stabiizes))

- Tge " 356% Grnt)

Lovma Vxy €%, 2ither Gx =Gy or Gx NGy=

Proof ¢+ T soffices +o Drove Gxﬂ(y\.{ *¢ = G)(:G\,{ , To do Hns we prove. Hhat i
2 €0x, Ge=6x (w0t d 2 €6x,6y , tren 6x =62 =6) 2 €6x = J466 ‘z=qx,
ond suppose y€bz;, Fren y=hz forseme hel, o y= \/,(3,() = (hg)x by he

action axiomS, s, Gz C Gx (ond He Tevese mcuston lo\1 smretay) . W are dane

“Thes X = Ll 5. i X{’) bcinc) repre Sentoipe of diChinctocidts |

We con also hove (gt actions XxGe =X with Xe= x| X(gw)= (X33h .

)

R.?hf achonS may be dussforved inds \eft actiong loL{ Goe, which hos the ime elemenis,
(y+\'+’\1 i ond averses, but in GDP/ 3* h= hcj‘

>(><G =X 50 gt acton = GOF"X9¥ T o lef4 ackion
yr‘jk—éxi - > 9, X B g¥x ——’x%

Also, G:’: G:? (Lminm i He idoatity pmap F G is abelian)
) 3

We con 0lso Mave GX 6 > 6 wih q,h > 3\03“'/ wiHen 3h so that gﬁ\n@:
9lnAg™ = ghgTyey™ = 307k,

TWL C(/uo*,\gj\‘\' (or orb'{’\) S?&cm G\Y S He set- O‘POKD*S EG’X T % %X‘& , W@ con

Pestote. orbit &Q,LON\?OSHI'DI\, as X: U 3
xeX
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Lecture 3 (2008-09-10)

T GXX5\)<, We con Map X > G\—X by x> Gx. C‘/’O/O?
For H <& (hat is, H & sobgop of ) , H\G :?H3 fﬁ € G5, He set of (ight cosets,

ord Gl = 2qH 1 qeGY, P Set of 1eft Coseds .
=
gH > Hg'

b cusse k€aH = k=g for sore el > [/C'=l/\"zj“‘, bot b €H sine. H<G, 50 k'€ Hj">

C\Q&/h1 lH\G\ = \G”/H\ (s»‘nce, we_ N b“m b0 ause K €3H = \[‘GH%“"

Foflﬁ\cjﬁ'\om ]G\: \H\ : \G/H\/s\"f(l we on b:}(ﬁ GA/' “H 26 (:Q+*m
v = ?3,&\" ac s it 9u A replesentatir_gop element, (guH ), W) quls

Corollory. For H <G, \H\\\G\ ond Fhs oré(3)=\<3>\ \\&\ :

G x G/H = G/H 1S e dronsitve. ackon
(97, 3\'\)"’> /3'0:))/\

A G-set Vs oo Sedt X whionis acked on by G, Let ><|,Yz be O-setS. e Suy
F:Y“)XI \S T G"S&-\» V.oMoMOr\PV\"SM V‘L VgGG’fol 5 {(ﬁlj-‘gﬂx)

Wooresn, Let G G X be aitonsitive achion, omd let ve X, They X G’/Sh\o(.ﬂ
S on (goMbr?wam of G-sets,

?(oo«F’ . [§0Po~ﬁ*‘< Dﬁqz)
P(onsHm\, T§ X s o tansitive G-set, \QHH\% 4= 9% Fren Shb(\ﬁ =9 Shb(x‘)%’l
foof. We reed oftablx) = Stab(y)q . Lot h € Stabl), Then hx =x, ond fhus (h(:)"‘)éex\)TX)

(3\/\6\»)(5@: ax , and (q\nsfr)(,‘ =y, So V_b\e &’&b(&\/ %\,\64 € Stab(y) , o 35}“](\‘\)3—1 c °b(q\)
o\/\g W con ﬁfO\ILWe revesse inc\usion 31’/V\1\Nl\1 .
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“Transitive actipns ¥x,y e X 3366‘1 3><:L1

For H< G, &/y = 3qH i g€ &8 (1t coseas)

A G-sot < nsedt X which 5 aded upan bul &3(0% 5.

q/]olo‘ﬁ

G ->ets X,,,y\gl \jix\—?xz is a G-set \/\omomo(?wzm g
V%EG,XQX\J flox) = g9

ForouG’SQnLX, xCX/ Sl,ab(@:?%g(} : 3\4:X,€

Theorer, Let 5XxX =2 X b o mnsihve Gckign | ond x eX,

X 2 G/ Stabx 0S on (Somorphism of G-Sets,
) p

Proof, Let S = S%ah(@ SLor oor chosen XQX. We uwirt o W*‘Pi“‘j

oy G/S -2 X , 3S+—9?§ , Which & a} vell-defined | b\) o G-sed

;‘\O N’ON‘O(P‘/‘-U\/\) ond c> oA isaMo(p\/\iEN‘ 3

f‘) | ed EG, S‘:S,—’_\—l’\@(\ 38 = (33381 Hagt s, %N\Jl ore  diffosent ‘
Mpm?@\m«)(: of tre Zajire elevent of &/S. e want Yo Show gx :(3$)x)’
SR S €S, Sx=X, ond thos (gs)x:ﬁ(gﬂ,bq action axioms, wiich = gx.

5)To be_ a5 -set Nomo Morphism , we (eed \/3‘]:5,}6’) s€S ¢ ﬁ((g.gz‘) 53: 3\-((65;‘;\').
$6:1995)= B:99)x = g,(g2%) ( byaction axioms whion = g, (428

C/) LQV\NV\(L: A G-sed l’\oMaMIJQWSM ‘P’X“;Xz 'S on \EOMO/P\A?S!‘"
HE i oo bijeckion bedween X, ond Fg a5 sets

proF . ji _P:X».}XZ S on rSor\/\arp\MSr\n ; a'ﬁlngx\ C()(‘/“HMA'*/ ¢°F:POCi> - lé
Trenediately we hawe that £ bijective , Howeves | if T:X,5%, s «
bijection bedueon X, end Xz ofly o3 324s, we Wiow A ¢ W= such et
?20.(? ={o 3)5 =id as Seds, bt ve SHU reod o Show <f isalo a —set—
I/\OMOMDFPV‘CN‘ 1 Thet 3 \d CG ) XéX?— ! ¢(’jyj:2¢(‘q’ Noh! A e

o = Fg(on) | ond ax=a LN = £(a$6D), e have L) ZLOHD) o d
%m-forﬁﬁcﬁ(rj@fﬁﬁ(ﬂ,guf aesired : \4

result,
With this Lemma, pll we t2ed 4o do is prove £ X, Xe ic bijective Let
\ eX(') by hypothesic, §is alrsiive adisn S0 Bge G &\ =X, of cquivalent Iy,
=¥
4779

S); 3o Hhod ol yeF ore mopped +o by o7 ad e@/ga'rmg s
Sofyechiye g ?(D‘J& {(\\%Qd; /H"']

, SIS g1 =0 % wie ot 4,5 =S le have
%Z%‘E:X/m 3;'5,€ ')HWL)S,\T/S\IQJ’ 3'1'(3‘3\:SZ€S Iof&{/‘J\'v&\Q}\#\Jv
Vs1€5, §)31=q2 87 forsone 5,€5 TR 6,5 =S,
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Lecture 4 (2008-09-12)

Ahz|o3

Pleuiovs class”
Y is o demitie. G-set , x 2
G’/S-M b(¥) ~ X
P T
T vy ex, y=9x,

Stal(y) = 39'0‘9(%\/ q
/_\_—__/__)L’—————-———
TF H<G, and &/m s Hinite, T6:H] = |/m) (called 1t iecx of Hin 6

LQ%(X e o \Uc;.gn:/c ()'SQ'F' \X\ —'[ ‘-S/ } {0/ (f\ w € X
(‘010\{64\4 BN

F(oP‘ If X s w %‘MR G-Sev‘ , then

\: Z_\ {Cf Sht(x\j
TS R A
PQJQY, X:_UY ; with X T Gx ?of Sorre. («z{»&safd(,mre XeG’

Ix| = Zh1x) = 2116 ¢ Stobtd ]
T x= 6' GxX—=>X

G % F2 R

Or bt (><3 = Qo/\)uga(u[ closs o’(X u(hL 2N //) ,524 O{/w(juj)rmr , Cl&S(SCS
. Lot C’ G
?40 C(X) = ceNpalizer o{ X , Soce CV\Vg =X = gx:xa ) )

v Hen C(x)

-ﬂ\zore)‘r»,lé\ = )2(&)) [G < C(a) ]
=X o vgé?(e\ o Deones D
‘G‘I - v_z?\[nyab(v\)l = 43[[ C(g:\ + 2 [@ C[a)l

\<‘€-\
atz[&)
S\OQQ/ enth 862{(—) S o epresorodie of & drshnet orbid, i.¢e y self, oince
(\{q o4z ¥ €G, so 7 O/‘«WQJ"’/O\(l set o Hsed . Bt ¢q v vo\/'-fﬂ(f), s
Lo i C(j)- Iso@'”(a 1=) fo«om‘nq(zfgﬁ ™3
@
l( ) | 4 (;{(J(\Yfé ON
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Theoren, Svppase o s peive, \e1=p", Tren 2] > 1.
Proof . l6) = Pn = )'-Z((y)\ *(\Z‘) 6 c@)

9) €4
6 ¢ (&)

Bot since (@ ,'C(Cj)j: )G%c@\ Cond JUB))#E ) Sine e s ioves
34:'%((,) ; So ? \ [6/5C(6)3 Lor eacln +ore g the oM, S P) |26)). Bt
gf(’)% ¢ ) Sihce. CQ_Z@’), So %@7) S o ‘\"U”\'Plco'r p-

DS, Lot 8 G X TN inesrtin e of X, IX:E(g,x)fgx;xi £ Har D
Ix ¢ %X

(o coun¥ lunts of a predoct in quess) ve do “doo\ Soywretion’ | fix an X

. ) [ /
touNt Cah elevd associalrd w3y Hen et X Wasip C(/wqug fie bedes of -
Sompnmation oo lad do MMH"V‘:} Mesulc . -

%#?3@6 gx= x% :é }Sﬁb(x)\

Z#%XQXZQ%:XOS = 2 )Xj) ; wilere X o fle sed a{ {\fXOr:lI PNﬂ/Sf)ﬁr,l'J
4¢G 36@ {/Q_‘{"{‘ N.,’h'/b/,‘(c-#fun b\{ g -

O\ = 9
So %lglab&)) %ZGR )

B o an Brosu 2 te FFsom inty dittind of bt
§\ Z‘, )SHU:&")) , and Lr tocny X €, \S}-ab(%)) i$ e Sune $o vl NMaa

YGC} XE€X
= : o &1 _
%‘xl-\ghb(ﬂ\' ) bt ve alse Unow 1% = /}S«Lub[y\)s for any kEX

<o W fMH\, cquivalort Yo gi \G‘/lSlug{x)\ ‘S%\b(ﬂ\ = ’6/\2\‘\ - \5‘ \G\
;6? Xéb
Sobetiduding Vuctin
J
_ 2K
Vel §¢6

\g\ | Nuenos O( 01\0\45, =
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A1z [0%

L,Q‘L F: %pljzﬂg 04 Culce(% / \F}T’é
G = ?(O‘),p ok r\'ﬂ;d Motions of cove (0”@1—@5)
&= (_Sg(ooe of 411 Syteedries (»‘,e, y a!h;.w; [\Qf/QHr'J/S\)

G'X F - F‘ ig-’»fopt\‘?!/({) S (,\,-\1 (@Q Lo bQ ‘Sb‘[\,'?l N O/\A.‘v 0‘}/‘6/

IFI= 16 Shop(#)) . breny £eF
= ]G‘/\SMH)I Slov) = Y

61224 | sicilerty 161=18

-

Ly weN, k=21, ... k% b colevs
-

X = sod of W colorings of F = k

b
So )X\:— \L FOIO/‘"N} C €><

c: FS& s «
‘QHC({’\)
(or g, cq = Pr>elg®

bud +\Fi S o FSM action sae o ‘/j;“.) €G ,

(cq)q = clyg) so (lg)g ) (D= (9)(9)=
C(@(ﬁ’k) = f,/??,‘/(q

LA e o docn Fi to o U action by ge = eg”!

When e went H of &iGing- Co\O/irr:: o Fo paste ,‘v‘ G) » f“’a"n’-\," .

:J:_J—c)( omo\-it, Se e 73 Wg\: \—JGT‘/ %’lxj]
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Lecture 5 (2008-09-15)

( y q 15103
A Sulbarmo K< G < norvie Lov QG, Ka '=K ((e, ak=Ka).
\,\)LW({%?K'AG—, 3 ™ J .

Exomples, 646, 754 G, Z(6)A 6, ond it $: 6> H S shovoperpusen, Ker ()46
Romor, T K< G, .CS/K Ws o geosp Shruckore by (ole)(@z k)= @.an,
FTeST TS0, TF 7 6-5H s awomortorpismn |, T/iker(6) & Tnn(#)

3 ke (4) = @(3)
G —> H
a .
3 \\/ K }3( UomortacpnEm here_ ﬂm‘\ﬂ q\(e,f(% \—%gﬁ(g")
& N
gKes(d) Ko (®)

DoSiaitisn. HK= 2k * heH, uekd for H K < G Not aluways asubgeup,
&gv‘m—\iaﬂ , Fer k< G, NG(KB': %FJGG Z 3\<3—'| __:K'g
Lemme NG(K) <G, and Ka Ng ()

Proof . Second poct, devial, Fuirst podt, 12tting 6 G S(6), He set ofall >bq6ups of G
i G, Y gHy ', fhen P (6 =SHak) (Hineing of K€ 3()Y, o SLS?EHG:—/
Lemma, T H< NelK), Hk <G

Peock . Lot hiik, helcy @ HK Thon vesont (hwed el €HK 5 Sine H < Ne(K) | b K=K, |
= l"\l’(\ hz\'(z . @‘\/‘A’J(V\K’gv FDf whattves L‘S“’): Lﬁhz .
Ly S T
e Kh, €H €K

SEConD TI0, T H K <G, and H < Ng(iK), Hen

A KaHK , DuDKau, ad O = Mok
THIRD ISo, TH HK2E, wth H< K, then

o) Hak )Xy« 7k et ) CG/”)/(K/H) = "/
TThegram . T NA &, Haen Were © o bijechon betwesn Psubgoops of “INT and

Sok o‘.x:L‘ Condpinin N—4 witn N<V!<G— 5<G//N o
? 0%( F T‘ N o (i - 9,) He q gotient O\Ad HQA&SQP be'“\ (L\(HB, Pre
LBV

; ; eof |
T p) lol, e oG i, 0rd(3) =

_\"‘earom (Q«uu‘m{) Y G a\oe\?oﬂ/ ‘? o pm»e'

Lemima . “Theorert hplds £ G- iz oyelic &

Poof, TH G =<g>, ond 16} =prk fof Sore K, Ofé(fjk)-" P

PI‘OL)‘? ‘ LQ/‘r \/\QG 'L’\#:e,,H:<h>‘T_S \J\\\'\\ ) we'ce_ doce \0\14'\&[}6“/\,\/10\, E ?,\/l‘{\) Hen
Pl eMy sne plled =111\ L TThos by P lommin ) AFEMTH witl, ord@)=p.

G- 6/ is Ye qouotient m end odting o € q:‘('\ Hen ord(a) 15 dvisive \0\1
* q’ 3 3 LBk ond w d\lt.(&okm o lomowy
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Lecture 6 (2008-09-17)

Iy

Suflow's Theoren s G- Fride, P“"!@l | nP/,——fg%'P(e‘)}

2) Pe \:l'{\('(é\) {,/a[/uui tily,
H<G, ‘}H‘ rPQ o some L~ /\7(() J7 s Eu/‘p/é\),‘ /4/(/0 '
et H<3Fj’ /7&0 I/P,/”cj(///,/él}
2> %E | ansd p 39 'Jql’j'/:
(\g \ \’%“ B

NS A P 7/0(/9 / H 6 <, Flon /'XH/ ;/Y/ /l«a@//)
froof ) = 25 ] = S I ST =
€N

_ X toaf,
x € 7 X i

Ay S H Sewt)]

x Qﬂzf, oA x

X(){ —}C\\ < ,
X L!H :— Lot o/bri / Tho =57¢
f x deursible ﬁ{/’ are F1 2 cpgltof

Lo . H<G ) )H):'/)l ) H(/\////7> s /(_»(\(////D(é>
= H<f
p . He< N (P). Py 77 e, WPy

QNee. e re crtcd 4 coo Liing fr ik N& [/’/

~

Py - H/(.(T, o0

Pj4 S\Vrey //{ 5 JL//DW[Q~J/Q,)/-/ (7¥ /L//'/_j »‘/9// L5
T % / |
-0 =t v o] S it

P, 5o P<Hf ~d Ay H <.

/»':"— Co " /204 ¢
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S ¢ g‘f/f/G\
S=24P5 | ge4S

%S> S
i \/\féﬂle/"*@
)

/j / P>F_% ]ff’—’

pe S/
Steb (1) = N, (P) <G

|s] = [6—“"/\!6[,0)] #Or/"'\(}

—_—

Nrv lob HYC—S be beacron ek d o H
) =1 ap by et
o E G e )40
SP/QB e A)//Ld:,&/ é/A-f/// vo Mie z oo
Sflew p900-y (e by ait lonnds of 1)
= H < Ng (P)
=2 H <f' L, lv- Z
= P/f}/ @ 5\://0/0> y 5’3 P < 9/@4
p’ - 9917 g bia, oo Fa Smo cze
Haee 2 lolde
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V/fg'_ix 28 7L{(3f(,/~5 )

J v

——

A Sylolw p—Cebgrop of G

i

!/J( :JPD';‘;»""' pk // /(//« A «'057/3‘./ V< G of ordos [»t( 1§ el te
Q

(Gl

0o Syl ()= P<6 7 Jpl= ul (ot oy riend

nf,/éw\) : /yw//»/.f:)/
Thoor, 04 be o forit nasy
ID ﬂr[ﬁ\/ + o (trer e Sylo § sebgrp)
@) 5 F Cic///ﬂ“ o 1| AR AN
3 9¢6-. 9Hﬂ” <P Larw
%} My 6) = 5
e
o (B < s g a2
(2 <P e Sy e

[ rao d

o4

]
</

oren * 0= [67 Nel)]) sica crv Syl y-idbpocps ne

H (j Pj”

N

J

Last edited Math 251 - Algebra 1
2013-02-11

Page 11
Lecture 6



ool or (O Thdockan |6l

A Cs e _g ‘/\ < (T/ N (P)():(r’f/-‘l ,
M+ G

hua S40p (1) < S‘f//o /6
A G o — . o |
Hlon = \37[ :ﬂw/?(m) = Jfe SARZ)

J )
&l= 1=2) + si[6ccls)] 77
= p } /@/@// o el B T cbet
= 3 ///f(§> < 'Z(é\)O/(s!ﬂ/f/ﬁ
L4 s

Last edited Math 251 - Algebra 1 Page 12
2013-02-11 Lecture 6



Lecture 7 (2008-09-19)

q/r4/ 0%
G- i lvable o> = obfioy Hovres ad /wl”w fﬁv?s '
p[,?f)\ & fink
05 tua/»( Mgelia, Youss huse c7r,‘u-‘< RIS
b) G o SHlumbl /F«ﬁ '+ hes . 57({\( oty 9‘(1.*-‘7, 7 j
TF G ¢ & ’/,‘"j;/uy/, 6 3 solvabie -
Ewof, Tsdoobagon 1L [ mlnies Loy, oS
b 2 be 6 commatatie sing  Tho BalR)c G lo), 0"
redl s 0w Solupabl :uéjﬂwp of G, (K)/

B, (¢) = Upp2s Hlang.les
/ﬁ(,f) ) NS |1 GLI\(K)

o d A / ¢ f'g/cl
U //) //> //?/014/\4/(// /V(J/, cbgr /: (
— (/374>

B, /K//un[é‘) B el et
Up () a £, (£ CRa=hehes

exot e

ST Sz

’/n

”“/

I
v“fn(( Lor e .-//,g

n—
O’)/{//F’ 2. K ) add;#ﬂ)@/.] ,
/a \/O _// T

JQSU.“W % (a; é;)g

Algebra 1 Page 13
Lecture 7

Last edited Math 251 -
2013-02-11



Prop. MAG, + &5 nlyable & H s b ond

é//’( .

. it e J(’ll',-bl\e__

ot . = & Slbedte  Fle 6> o L
/

o > G ’:%fS s
(\65‘}/‘("/ 7 ,// 7LDjQ-7‘ i ; BTN kY —
e B :
/Uul,y b | nd i %—'éj
WA G oo

| =/ age oF :
7 Gyoa 6%"! .
H}/\ Q, < G/'L1 /]/CI ij>'

/‘//4}/&), - %/H
O < [J/H 2

/\a;/_ r{,[)/[,% G LVI G/l"/ o 6'//_,, b"f @, ~

@56 MA,’

@MG G_, Z;j/\”j—’, jl/lji,hil,
[5,bJ=e ¥ 4 ~hg s

/
@ :@/6'] - g‘/by/“”/‘) jW’W‘C‘J b\{ a(/ C srmnJiutvs

///’/ /_,»/.f‘).j wd—¢ oF o conrp vt [ i Corm Ttrd~—— .
“G,vd= [y, el
Q/a {D C’ / 4’6. )

bl Pend UG T gt e o s

gﬁ“:’ﬂ,«mg G / ; AN Y ,/4 (',\'\’ri )

/
“Tha Ha6 Sy bty F G <H
T, G 8 sheste L 6> ¢'> G ends o e % 4

Deoyrs Coa
- ¢ é\ L &(/&Ll*l a @D/'u«; , B G 3 :Q[J&’V\Q
—) . Q'j S 6: > > 5(71/ = ?)J) < 59(_(-'«*“‘%/, 7/[';\ él < C/

6> S N6 > > 6 N6 =50%

(S

Last edited Math 251 - Algebra 1 Page 14

2013-02-11 Lecture 7



. - - - . e/
Prosf bf 5 $= Sj[f/(") = P,O B [6 ’NG(f):}/wfmfm / / %‘(
N T/A"/::/S/} = #fp’{ f(/\/&(p’fﬁi/ :ﬁ:?/ 7ﬁ<ﬁ’§=
—_—

2y Lo 2

R f/é |l

— AnS ore e le 4 12—

I
/*0/025‘ /g‘ e
(C)en
PQL (Vv Il =0, Wafied
A ‘JD\,«U of ;(',@3(9\)(15 ‘s G = Go > 6’ - - ~ 6‘(\

A (\Dr/\/\ -\ *l nals (R RS 2 | G "+ ' b G’(/
Nt

An abp\im s 00 e boves oo Gw\/G oS ol

g o] o

/4 CM(('U( T oures [e A G'L 9 = 6L‘ / G f/G[ P (96/" «

3 dv e ,\N(g\;\ o e A CFreret S - i”\/’\/
J ,J/‘\"»—,_ <~
Lot ¢! ~(7 > > o be et &r:h>ﬂ,>..ml; > ->/A,L
/
:f—{‘ { ' 6 — é P o ({ ol Gy (l s
L{ !3’\/( LL \F j 0,2[«,(_4 {L/ »
— N - > ! -
¢l s = o) 5.5
" / B H ) ?(y
Sbr,\_!.,'cw.gf ead F -+ T O en (), ¢ 7>
/ oxéj/
Cq(/ <
— ( = / \’< / ’
roo* . . (et ,, ¢
P 7A /6( / 6’ (o / 4 T Lan QW/V Aelin, Tua {"AI
' : J ’//" of ire
()"["—:9 G, — 6« ! i R
i C /6(4/ (\7 € > )l(/( [_f jaCdcfr e
Gm T\ v Yo 1yp Towe win G, 5z

Gﬁ“»/é/ll; -—“-— //(*l

a Dbg/o«[: o gfon i /c({(/ CtS abe /({/: , ¢

Last edited Math 251 - Algebra 1 Page 15
2013-02-11 Lecture 7



Lecture 8 (2008-09-22)

q/77/as(
o (Seporns 'i>

let 6= 6, » 6, > - "G ies /J—">
C=H b e b = S (H.)

[
j( '}],\0 (]j{(\"c‘ (/;(u‘u( OdV WM +\/"vt// A ;
S iding A Fle Y VN gugnfoJ/ TThen Ao

l/‘[/“"r (o (oMo N I\C[ re feen = [/‘{/J o e ,ﬁ,-}'o I r G :
, : Lrnead o « (5 <
/ ) AN J 7
¢ e | Do C o | U\M

- ) )
Proot 6. &y, B > Gy Lo Do ) < <y

30 ~ (Tu/ =Gy (G( /)HJ> cobe el RIS x e,

wikn )JS €, (<<
/=)

/\"f/"f” O C. ‘ 6/ ~
_“G’/‘PGI/?,P”DG’,F—! Pg/JS‘
G5 T I~ : 2
A R S ST T2
be  ap— c
e
> l(/vz g Gy

[

6, (6, D kL) G (6N H,)

| (""OL,; ¢ ‘
e G, Mo o G N coee Hoaly o G <G

(;/( n éc‘ ~ol. 7L \>

C\/J T~ 20, b/] " r,"f /J
Sorltes H, ///
! { ;/' )
N/ ) ,
=~ ——
(\/OL' e \ N A— G~ <
) A H,C [
G. - o S or~  C17VT 1Ty
(/Jlr ;1 ) ‘

() o
ot nH- ) ,
—————”“‘_‘ I J*’(E/J Nfﬁ) Co® ;1";,,[1,1 lcs

Con (G DN T 2P jaien ‘
Ul Aga =Gt u=H U=~ Y =ty
/ v i v = U5 =/ s
e

r /

Last edited Math 251 - Algebra 1 Page 16
2013-02-11 Lecture 8



/\ON\(./ /,;l,‘»p/ g i 'j,n,fu( ,/ G(/( ore =J' £ 7)%
O e T */

Tot e — 1,

6:’&/ Ao bGKF;}
G=H, > b hH o375

}7( i ’{/ Vial Loy Setier~ = F /
‘// ol - fle 4 roe o~ £G .u1\Var e mmen
(\U\rﬁ‘fw(/ i b & n&;,‘_w ol o Jople g 0~ 1S 4y S

»/\//' /e
Exuase s ypy ’{("""j”" rotcas b G, e N )

N

i el . ’ _ 7
& Pover tadign 2§

Last edited Math 251 - Algebra 1 Page 17
Lecture 8

2013-02-11



U(Uﬂv> (UO\/>\/

\(urw>/

200 ¥ .

\
LOV)UN) —

By cymelny M sulfices Lo chect o (UNV) N UNy
(UNY TNV )n V>

v

(NV)

(% (oy |4 QX([/‘WQL J's ond V5
J

bt«" e L2 Clee f/fr‘f U[U /)V> < d(U/)V)
b b I vaV = Oy, e UnVv
lvivn e es siogeop o U) fln ket 7 grs

7l o5 lF
\ $hee o4 ()

ZX(Z/((S,&
Cleon " Lo (VAN ILUNY) = (VDY)

505\1
(\[/w k’?;}() 7 les ’\\//.\t,; ~ st ) L

! Sy H= U NV
NpFr, b N:.J(UD/)

Last edited Math 251 - Algebra 1 Page 18

2013-02-11 Lecture 8



/272 fps

A @Oﬁf‘ab ~{u'w€/ S G (,(Q;’f"‘/'i,'v) Jog uoncQ op Sbb(j/)b‘)‘_‘ > G
G=G 7 G,7 - (or el G= 6 DGy D - )

+ v Oatera | Forvers
6-=G 565 6r
G’:H!DHZD" HS

Freqovait I Cos 4 fu Lty 7105 o FLl Sue s ffo/d!?/"/j
E=2.97;, > 2,60 > o
72, ®U~ v o &7 > o
For A B <&, Ab=3%ab, ~a b, aieh L Bl T gA
Fade) i€ Ao, cd Aaf c<c—,4~;
Aflc < BC

a e Afc —
begnc bablesllc L

@ "P :ﬂ/i@ cve o< h // and Cd@/ /4 Cdg(
D fFhreec 40 clock Fhect ‘/c ach c€C ad O £ €C
) / T © /

(~C l/‘(\\/\( [!)C/)a((bc/)V/G AQ/

Tss
B 7
N/ H N

Soppese UV < G, o <{U/v4\/)

o(UNV) 4 o(UNV) SO DY) _(wnv)y
LOVIYV 4 UV )y, wa 1o 20D AT
CC‘/“/Q'\:O‘\‘\\"‘X‘ g roNents L Seyplhe

Page 19

Math 251 - Algebra 1
Lecture 8

Last edited
2013-02-11



Lecture 9 (2008-09-26)
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Lecture 13 (2008-10-08)
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Lecture 16 (2008-10-18)
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Lecture 17 (2008-10-22)
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Lecture 18 (2008-10-24)
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Lecture 19 (2008-10-27)
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Lecture 27 (2008-11-14)
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Lecture 28 (2008-11-17)
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Lecture 29 (2008-11-19)
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Lecture 30 (2008-11-24)
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Lecture 32 (2008-12-08)
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Lecture 33 (2008-12-10)
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