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4. ComB@nalorial loreliminwrie;
Jef: A padilion of ne 2,, is a sequumee of inlcaus A=(h, A, 0e) sudd Hiak 223>
2hg omd ALl dg L the =n, Nokalion: X tu,

Exp: n=d, al Ble pchilous are  (4)
Expe: poss e s (S
(2,2)
(2,4,1) (4,2.4) ¢ not o PML;L:on'.
(4,4,4,4)
To vcSu we asocale o nalwml parilion called +he L g
™ P Ylege £ 7
We debie i as () < ()\4,..) e) , we A; ore He fewal-las of Hee cade_s" ) s;mO
order  (in one-kue notalion) nduding Hae mll-lr.dcalaes oumd Hee eyedes of lemol 4
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Eﬁpl de Sg
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Recall Hio fol\ow;‘@ Lot beom [lveor qJ%b‘)m_
Thm: Lok ¢ reS,. Thm o is covguaak o v, i and onl(u.) 14 %moc(e-’) =-EJ«F¢(“5‘)_



'T‘fws, we Cour marce M eo\low.v\(j observalion:

Conjuaa A4 Pacilions 1:1 :
J:Qe.:‘éoe In -, of w > S'WVP\“ Owr goa..\
ot S. for LOJGS

b A Youumo dlaggam s a Buile collechion of Boxes MraMaul n Ieﬂ--—d'uslziﬂiecl rows,
g dJ

wilh e row sieg wemd\t.) clwrea\sh@.'l'he YOJMJ J;.aaram assocaled o a Parlrib'\om b
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“The cou!'ugm foarbilion Nol N i e \oaA'LiL;ou wlhose Yowf) Ji.aamm 16 dae I-rwspose

of Hae l«iaaram of ), ie. AT is oblauned &J %d’dama"m& rows aud columms v .
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There exdske a uselud exleriow For dowivation,

Dowinameg lewwa : et A aud m fe Paﬂihous of v aud suppose Hat £
omd st ace talleawx o shape X oml ra.‘ﬂuinlo?m'ml-lusw row) of sM
ace localed in dibleret coluwvs of £ theu e,

Expr A= (ig)  and pe(3,2,2,0).
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2. The smples of S,

lek X< {1, 4u), we a&Muc& Sx wilh Yiose pomubations i Sy ot Fix all Hee
ek oubside of X, eg Sy - 1, ()},

T, we shal bawe o looc ak boo ineresivg ubymougs of S,

deb: For @ tabbleau £ of size w, Hee o0 group of ¢, dewsled Ry, is Yt subgroup
ot s, oous\sl—h:) of permukalions  wiics MU pereudle He elewmeulks wilviv each
row 0€L. Simalody, Hae coumm growp G is Hae suLa_mwr, of s, cousishing of
peewualions  whacs ong permude Hae elements willin each coluwm of <.

Exp

1= ';I :- 2 | R'%"-S{ha,ﬂ* Si's,S'} 1?.)_.1=3'.2! = 42

Ct=Sym* Sgumn S el lql=2lal <y

wemeWouomeMMSd-OCXMkW lgivg e Su to He
emhies of Hue Goxes. 6(‘) qﬂDJA(j

Exp:
_‘_‘g.{.:

A02] | ¢e(a23), &ts]2[3
3 Ay




We delvun am equivalance relabion ~ ou Hae set of A-tableawwx 63 scué/ma
ok, wl, &) eeRy sk st | e Hee rows of 4 aud 4, have

Hae samme elemnnuls,

ded: A ~ egpaval ance dass of A-dableawn is called a A-teblod or a tabloid of
shape . The 4abbid of a tableauw & is dewoled as ). The set ol cdl +ubloids of
shape A s dewoled -

E_v_l\p_‘- let = ; 2] , Hhw e dablod 77 s drawm as:; 1], wlich wf:reswls

e equivalence class wnlaivﬁva Hae Collowira hoo tableawn: [A[2] amd [2[2]
3 3

Q: How does S, ack on tabloids?
Pro gu/\opose Mot t,01, amd o6 8, Thw oi,= ot . Houee Mere 3
well-delined aclion of S, on - ?uw %(j eTt] = Cot) lor £ o Atableadw.
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"y g:ve,s Je insbuclion how o move
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We sow haw S, ack om Hu seb of +abloids, so we are reaAJ lo deltws o represen-
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We eall ¥ 8, o GL(M™) Yae PUmukalion epresembalion associaldd fo A,
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Be deukilied vty o permudabion, Thos, M 2 €[5.], wlh is Hae cesular rpreseutar-
r ) piec op

bow.



_&(r_'. A = (e, 1)

leb T3 be He Atablod wil i in We second row. T M has o Basis (][4
o B The action of e, seuwds E 4o Loy So, WL
of €113}

Consider MB™,

T @asis i 3.‘\;% @J -&15:. 3 q] ,-l;agj_; 3 ql}{sc_; 2y l,£q=: 2 3|_

e coum oow‘ouu e waunswn, and Hu dharoclers of Hie ne.f HA_

__r;ﬂ-o i I:Q A*(}‘HAM"‘:AC)) Haou J;m H\-- }‘_lr)lf!'_—)—\_l'
4r Axs o g

= A.bc\mv&(j re‘oreswhbon

Pev Frop: Swpos& A=Ay, M), p= (f"""' '\4...) are FM'IA\AOMS of n. The duarackes of M'\
evalualed ot am elewent of S wik cadckafe pois equad b e eMicient of
><.,)\'1 '\: A{' ' -rl-(x *"1 LR 3 1) )

Exp: Cousider Sy, We cowpule Ree, liarader table Por Ko permutation rep. fors,
F«maj,\m e (42) ((34)  (123)  (4a3v)

%de -lqmrc (444) (2,4,4) (2,2) (310 )
(4)

1 1 { A 1

M 4 2 0 1 0
M2 6 1 2 0 0
[{ H .ﬂ A2 a 0 (o) o

p ) a4 0 0 0 0

Simtlardy | oue wquuJ,e; ol W oler dharackers,

a WVole Haat i is not the dJaA‘mcLar table Lor Sn, siuce all Hee M are
reducille il ezxwphovu (SR



We are inleresled in Hae suples of S, eohained i M We need Lo Bubd
a sh% how o extrack Ha sww\olcs biow W*

First, we ned lo seleck elewanls frowm M to spam a subspace of M
del: X0 L ig o tablean, Hew He associaked politabloid is ey <3 s sqnie) w4,

'TFGC_E
EX:
- -l-.:‘i*\ll,-uamweoomlouk e£=1|41_341_451+35':1_
3T 3o [ws]T fz4] Tlua]

Q: How does Q, ack ov Hee seb of Poléh,@lo{c\s’,
lomma: et 1 G a fableam aud + fe a Permlwbiom_ Theam ey = T

Now we are reoub lo deseribbe Ha swiFLes cortcuned in M)‘.

dob R oy packlion. X, de comesponding  Specti modutle | deuoled $* i Hee sub-
module of M spamed GJ Hae Po[(j-\-a.ﬂloids ey, where £ is tanou over all tableawn o
sLuch A

Exp: lek d=(w), Hare i ona one looldl-u.ﬂulmcl nauuda (123 o n| THis fixed %
S, we seo Wit 3

Exp: Lok A= (") =(48,.,2).

Nole Haat ez is Hio s of all e A-tabolords m-ull-r,olic.J % Hle.
S\aqp of Hau QJ‘DPLGA PMWM“'QJAOM

is He ove-diwemsional bivial ro'oreswhl«om.

t=

F T[]

For Wj olawr 1':- V’we, lnwve ep=2p ( even wawﬂ-qlnou) or g=-¢,:
@ todd Pe,rﬂn).

= st is Hae s;au Pe/rmul-abou

E_x‘g let A= (w,4), a%culu leb ] dewole Ree A-dabloid wilty i n Hae second row.

Sinee e hare om(j boo rows, adl Hae \Wlm&s are of e Ooom [:3- 73-]
fnsx‘] led e = M. mmsf,w S i sPaMweJea—HueJe&mlsa-(?

J Hue Q—onm e~ J’M S("' {c.,e,‘-\-caea+ ke C—uem|¢1+¢a+...+a"—O}

Ve oblaiv e stanmdard re/PrcsqudAw. The direck suum S(M’ﬂ@ M=y
Pefm“ﬂ.&o;a '4er

(dr.cawug rer)

(w-1,4)



Rwe,  Recall hat 8; has 2 S'\W\/Pk, reps : Hee !—r‘\v-‘al, Hae s.’gm aud Hee staudad
Tlua oorrtsPoMJ lo ‘oau-HUons (3), (4,44) amd (2,4). Yheee are e/mdb ) SFedA
re;f)ce‘wl-ab\'ws. This ¥ a %}AAMCD' result!

Thm: The Speclit modules 87 for Atn Porm o complele Ist of imeducrle
fes. of S over C.

Q. Whot 15 Hae Bosic or $77

e Let X & wa Pan-L:L‘\m.'l‘w. seb eyt is o standand A-tablean} Corwms a Basis
for 57 as a vedor spoce.

Now, a couple of results rtjwr&'t@ diwensions 08 & aud ik diasachens.

lek 87 4 ruunber of shamdard \—tableaws.

o Suﬂ:ose v Han diw SA:Q’?

Fovw'wo;lw\la) e cam use Wee so-called hﬂ"_—lﬁa&.hﬂﬁlg, foumd % Frame,
Rbluson and thrall,

dof Lok A Be a YOUMJ &aﬂrm, Pr a box w v {e J)aarcm (demoled % ue),
we debive Hu hooe of w (orat w) o Ge e set of all Boxes JArecHJ o Hee n'a;bf'r
ol w or direcHy dedow w ('\\nc\u.chub w., The number of Boxes wm e looe ig

called He Lwom-lwau\ ol w : cluwu 63 (n.,\(u.).

&F. Cous der Xe( 3,3,2,’0,. h= 9
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Bep. Bla] = Jim s o wl o ama
a4 X =(3,2) Y 42,

&: How Lo compule ¥t dhacacers of 7

T_Eh_n'. (Feoberitns Dorlio\) Swpfose ?\':()‘4:--;'\8) amd ’“[I"*wr") ofre Pax‘l-i“mn:
of n. T dharader of S* evalualed of au elewent of S, wilth cade ‘-er M

i eavv«aﬂ ‘\‘D Hae Cﬂem o-p x1)\‘,+(’,-4 X?_l+e-2... X)é& g

m .
TT ey TT (P L x'é‘ )

4;.'\‘\‘)56 ‘w4

'E—KE' UAM&CLU %le O'(l S;-’

rwm\-o\l«iom e (42) (423)
cadt me (%) (34) (441)

o] | 1 A

Guulad jone compules W oler characless.

&: How alouk mulkiplitilres?

EQP:- Hh coutaiug 5" as o swexef‘ W )x‘.?,m. Also, Hr coutaius wquJ ove CO'OU
NEY

TP we wanl to aumsuser Uee questiov how wa copies of s*are comtoived in

MM e bas lo cougder Hae  SSYT
T of shape A
del. The comlewt of a SSYTYis Hae mMaPosiL{o\n ’u=(r|,.,..l'4...), wiierve Mi equals

‘HM-I‘\MMAQ,&(‘D-Q L'stm T



EX‘F' A=(u34) | Coutleu i (3,2,4)0,4,4)-.

A]2|5]
3

[ ]> [~

dul: Swppose A,y +in, Hue  Woshea e K,‘r ¥ e nuwmber of SSYT of

2] amd
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£ S )
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S
w |~

P T KN
[

Pg\g. &«,Fr)ose Wod N tn . Theu k”*r #0 , i dAep. Also Ky =,
Thm: (Yound's rule) Mrl @K, g
@) sy T

L} (ga l)
B M g &

(3,2) )
015 ©as"e s

EEF" K("‘l' =4 swe Haere s om(lj one (w) -SSYT of coulent M
T Yowua‘s nde :mzplies Yaad we«(\:) H" contaivs mcl-(lj one wf)& of He tnval
cep. S("_)

Suwmmany of Hue dale

Rz,rreswl-n,mn -l-(;uwréj of Sy Com@inaloncs of S

. oon(iuaox?j Aasses , VouMJ A,;marwg (par:Viows )
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