Linear Algebra 1

aaaaaaaaaaaaaaaaaaaaaaaaa

M A vector space V over
\9 A S ot VCC%I’S\‘ ?/k\/ 5.

._a
\. You can q,\o\ vectrs - V4w «\/

TRERN

13

). You (on scale vectors by ¢lements of ¥

‘YVEeV YreF
sﬁis{\{mg AyioMg (
Exb Ve g, F= I

2 =

=) A
( : ) Ve 4
f:’\v\

' (V=
,xl V=RIibydDD R \c.n‘7 F=@
V- A HOD+H(¢+7 w= cho?Mlc-"‘7

=
V—

T¥" (ar subtract vq'\'ors\ .

S =

VAW = (ovkc) | dog 7 4 \\o'u) | cat™

e (V= caldog)+ rloldog) Vreg
F//\(}.v V" mlf\,’/\ﬁnfj L= PO\\/ nom'«[s
in n-variables == (B

| 7: ‘;(ﬁ‘)"lp\‘) )w: 9 (XU e x#‘)
—\—}.h/—\} ‘F(f‘l /Y‘”) + 30‘1;"'/}(’1)

\f\/’ r(‘c(ﬁ) zy-vtj)
w Heve V s nfim

inexl,a .
B‘d - A vap T V—oU s liner (€

@) T (P43) = AN, Twe/

(b) T(CU)-CT(V’)) ce ™
F)(“ Vg & T« /\‘w/\j)(,?— i< Wmear

-a—f"l 9 a—(mc)‘cﬁ%

4o = im unli ke

;E:(H'ﬁ’



Linear Algebra 2

aaaaaaaaaaaaaaaa ,2022  11:18A

Def A sabset BLV i5a ‘,:?3 \{«C
(1) Por every finite swvset - V¢S of 6—
& q:/?-&....fc,\q;? =0 for some G-, (m el
dhen GEmw=0 (L) 0
@) ¥RV /3 A,y O, 3 vf’,---',\/ A,
5.4 '\7’ LY \7\7{’ --(r()t.‘\/,'\7 (spmn.nf)
=a e\ . )
Remi1) wgits o Jayg T o omaue o
(2)TH Vis £ (18 ¥ finde) oMy ACed
el (D fof %1 '
L(mN\ L'. @\L_’{:f\c{ﬁj o bass |
Bh:'{\"v""’v"‘s of R" and a bas's
Bﬂ\ ';'< W.)—--/WM% 0’(_ (KVV\

(inear mapy N/ mh’cz;}
{ R e" % . 73 Men ( 1B)

M

v ‘\ 30K 1(‘/1\)

TN = (Q\\' am) MT@

o (%
= = = — % \=
T(V)\)’- amw?_* +qn\w"’ T(b\ ﬂn)
. ‘7‘(’.-’ -(—a’\nwz i)

/\(Q,) pos 0\|nv7\
EX g.' \/',’ rz"\) _\"\Cf\. \%9

/

o bass For { \i); (%:),;t\%

] )
Qv.es*‘M).'js B—«{ﬁ\, (E\\% o \onss for a

At Ves ded (M1,) = $#O

Lenma 1€ T isan invertible linear pa 0

(271" boear . 1T =JTLT) +hen
UP)=0=DV'=0

e o= (@) = TH =0



Lmear Algebra 3
\’2?}14 Wiyt 15 & basis for V, TV
wertble lineer MAp, thea )TV, ‘(\lr\)% 'S

also a bass Tor

P'f (NSwppose iCt vi) =0

LT EE )J,'
Lcm_7 Z.C Vi =) C\/({)‘ \

\) BjL dwig 8 a bas's T"(wﬂm'za Ve eV
=) W= .,T(T"‘(W)) 'T (io\ v;)
W’Z'(la.v‘) — { o T(v')

\.—‘

Ruestion 3 HOW 4o Fel| iF T g invertilde
NXuesTW) A,

AT s werae < det M1 £ 0

Bacle Fo Guestion |+ De€ing Ti (22—-")@2
(=), T(9)=1%)
:7/'4—[:( ) J\e+m7’g3'.5
=D M1 invertlle "’7{ Z\ 4)8 15 o basis
for % Tn genern),
Them 30 led wi={vi§ nlema |be
a bas's fov \/ Then ?%S v$a bass for
V) det (Mp,)#o where
a 2=Vt - - 49\

M (Gll \r\)

T, = :

¢ An\ o) o, = A p) £ 4 dppVp

\"(' Let To(vi)=2; in \'nP’Z TThen use

Exb- 1), xn&% (s a bas's Ko (’ol\/@\ P°

Ts ), v\, +\)2§ a Yass for \"7




Permutations

A: (/"% | = |+ X+, kfl)lﬁ!'kz-(—)xﬂ

_ [ \
=) MT&’ (0 ,‘ &) ,o\e{"'\’{g‘/\ -(90

00 ¢
go “TCS‘,
\ﬁ Ar\ \nér \9f0¢\%+ ona V. \//K
(g map < VKNS =2 st {7'\4\«;&\/

wo Cf — U\<V/‘A5‘H0<Wz w)
)UL7 1§

January 30, 202

3) QwWo Vvl

Exb V= Rlog 7D & [estD - Lot

4 |Jog7, Hvo>7‘;9x <leat?, ICTf‘7>5]
L (o), [etD) = <l ldon D) = O

Then ectend by \irew Hy, olca (mpose (1)
v 3)

£ Tc\a)cnevk\)‘fo define () O\UG""& (V:)Vj7
VV:/V:) ofF & \M-Sl'j ‘Gdf' \/ O\M\ C‘\(,C(C. (2),(;)

e

Cermutations Lt T)=41R,.N5
gb’\ - ‘{'E'- )= Z"‘?\ % VS 4 Ll:}.CC‘hZV'}
Dii—%cm{' W“\Is <o fe(orejen{’ ele of S,\
Two \ine nofation:

7{,’*(\9\%&3@)@8‘(’

cyc\e notofion ; E:(]A‘H) (.’gq

'F('dklo) Mmeans @A goes "('o b
To comert 4 Ao cycll V\o‘('a—f','o/\fg*\'ar“'
with \, compaty 7LD, foe? Z (7)), - -

~ C ) .. u/‘*’:\\ 7(‘((():]
5 (=) 2l \—H‘en"olosc‘ g




Permutations 2

aaaaaaaaaaaaaaaaaaaaaaaaa

ARRIREESY ber rot
" SKr n with hext lowe st num
?JV(\AC;AZQ.‘CM‘\""“L ondi L ol nuimbers wvl

CN LA '
f,_‘_ﬁ_{,_(.’ (,om/cf‘(’ 7. to C*fCQ mo’fﬂ{’!b/\

5
L5507 ar=(aissg

Cem : T4 yor have fieed \ou{\n‘\’s (X), \’f’\
O/m"—"f £\is ,alca $he onswer fo 4 wille

Def £l e %) (s Symnctric
T R YRES where

7 &= &( X7, -- ) Xfc("ﬂ :
Lk Sina= /A1) 2 sy o4 1

x() et ) \LV\

'\/G’k '9(%,\)' = 'P(Ku ) W)
Crop Lot Ce® 7,6 €m. Then
) )= cxl)

Gi) Lkte) = (Rt ls)
(i) 7 (&) &) zlg)
(V) (ZONF) = Z(e()

Note £ Fe\OWY, 2lc)=Cxf)=cf
T (£+49) = 19

_(QL(M\/\(K,\X 's a V.S,

() 9 eA (o) =) £9 €N\(¥ )

() IF G (R)=F ¥ leiens Hhen
£ (;/\(Xn)

PEL L) (12),-yCnt ) "o rcte S ZSn
gc-?.' '\':,3}-(:-: )(\zﬁ,‘h,'[’ K%%V;-f K Xi1X2
A X3).(2) £ = (23) & —



Symmetric Functions
Oek Symmetric fumction = Sy mor=AKK )
aka & symmetvic poly in ooy
ables 7
Qaestion 3 Why oo -man variables

A We vant o study algebrarc propeckes
— wlo special (s

Ex: “Informm| de “le ()= 0
Q()@:B, (){\‘) —¥X ] e'],( )C’L) - Y% YZ
) =C () T XYz 0. (X=)= Yarot
e, (Yz) = Yk Yot X3 YRt X3

T j
Ay - T :
o AAERS
)= \L\’L \ 5 4)

() = X

T
0.(¥)= XXz
'L( v | F}({}) 2 X? "'ﬁ;‘fx‘;}

T
P(¥3) = ARG

vorisbleg

Question é(; U\/ha—)' 'S eze(()qc) A
ifcrms o€ elxe)?

T
A ez (¥a) = XXzt ¥

oy Bf (%) :(ch’—(\ﬁf’x (yitXe)
= o4 XKt A TR
=gl ) = phe) — & ()(2)
'ie2 (£2) = Xt X ket 147
+ X5 KX F S

= B (X%)-Ae)t3es06)
Rem: ¥ez3 we e fhe dentity

—

2 0 k)= B ALK ) BN 360X )6e)

~ In AX)
e(e’l ':[%,ﬁ’

P Y325



Symmetric Functions 2

Sunday, January 30 ,2022 11 (18 A

- TJa 5ev\cm\ )mu.\-(’ of §~/m P()“/ aA\ways
stallites as N W.

Pef:Let Ne(%n) ,/\QO —sym poly (Functins)
P\omogcncoog o(‘de5 K (““"’“’"“5 dey 16\
Pl‘g@_—(o P’Wa a t\aMaquq.s J'J‘en'(’.'"('y
ok deq k in /\()C\, swfices o provef
n AL(Xp), n>k

Remy Alea $or n=Ic wi Ve ):M:’hly
mwr\ of \yowr 1’o\en‘h"/y, (-*E) Was
‘r\omogchﬁo\l»( o(‘ 489 3,59 lc'.>3 C«P’f'm’cl
lovu) fum  behaviors

/\‘9& Lr‘&\ (O m‘o;M‘f'or(ZS

* ACX) JAS Y
¢ eaycf'fc) e CasiCr o Cd’"/“"@
pvove —hings '("":"'9 S




Partitions

aaaaaaaaaaaaaaaaaaaaaaaaaa

Eﬁf Le,(’ :lzzjo. A \:)af-l'f—h'OA o€ n

i< o wealdy deccessing gequence

/\T—( )\))\Ll—--,)r) )\(?—)\L?_---E)V‘
sk T n=p . Write Xy =n

LN = ¢ = 4 of prts g A\
=X g (’%)9\,\)\)\""7

' +ed, 0Pl
‘ wheacrs ATC repe«—eq,
em; LA Vi '
Kso,nu\'lmcs onsolidfl  notefon by wshg
e\clwv\en*s , 6.9
2
(Bab) = (33,1%)

1T lIQ

U) J l)
)
[c fimes

OC‘G‘ Grven }\\"\/"H‘C (Fﬂmk) L(ou\nﬂ

Aiagram = Stacle A boxes on kattow,
S'tac\c >\L boxes above ,ef¢

%ﬁ C./-’) )\:(glg‘/]j\)

Dek Giuen Ai-n the (Englith) oung
;\’;_«-:)W\M — Stadc Ay boxes on o P,
staclc M Loxes Ldou/) e fc

Det Gwven AN e (EuSS\'an\ \‘{d\'{:\j
ﬁgmﬂ — rofa1e Frenih L\/ y-s

’—Z@ (—) A :( Yy, ‘)




