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1 Introduction 

I t ^ ^ a f n r i t : ^ t h ' L i : ^ : ; r „ n r " f ' V " T " " ° - ^ " - - - ^'•"^'" " = 
Kac raised the problem 1 ^ 1 ^ ^ , ^ t ! f °^ ""= "^P^'^ '- 'at ions themselves. 

irreducible r e p r e s e n J t a n the ea^ly s n ^ l T I T"^ " " " ' " "•= ' » - " ' " " ^ ' " ' - -
Itaear superalgebra. vtZt praducL L ™ ^ T , T . " ^ ^"™ " f ™ " " ' f" *<^ general 
dueible representations, t t M te t t a m X p l v Z °^T"'t.^' " " ' '^'"^'^ "'"""^'^ ' "= • 
researeh was done on the nroUem p t , f f ^- ^ Treducble. since then much fiuther 
»P«I a very p r a c t l i ^ b i r Z r t t a for ^ I "T '̂̂  T " " " " ""^ ™ * ° ' ^rudan, who devel-
by u a h j ^ a ^ t u m g r o u p t T j ^ f " ° " " " " ^ " " ^ ' ° ' = ' ' ^ = ' ' K - M a n - L „ s z t i g polynomial 

^ ^ « ^ K ^ l l ^ r - ^ S r i r r t e t ^ r " ' r - " ^ " * " - — ' ^ ' 
of the general linear s u p e r a i e b r r r r ^ J ^ f n * ™ ™ ' " > » ' •"edueible representations 

W i g p o l y n o m i a l s , w h S t T n t f ^ t ^ e n t ^ * ^ . t T ' ' T i " ' ''"'"'"'' ' ^ ' ' ' ^ -
roots. ' ^ " ' " ™ ° ' ">= permutations group of the atypical 

^ ^ ^ ^ ^ Z T i a ^ ' ; ^ - : ^ ^ : ' ^ ^ - ^ - - and a.ypic. uredue.ble 
ing the result of Zhang and Kac we ^ U p r ^ o s l ^ h r i ' " " " " ^ "' ^ ' P ' ^ ' ' ''y " ^ 
representations. ' ™ " " " P'OP""" " • = ' ' ^ ' ' e i t formula of all finite irreducible 
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2 Lie superalgebra 
•-^ 

Let V be a super vector space with super dimension (m|n). V = Vi + Vi, we call Vt,, Vi the e v ^ t 
and odd subspace, respectively. Define a map fl : 1% ffi t -> Z j by [5] = i if u e Vj. For any U * ' 
Z2-gTaded vector space V and H^ the space of morphism Homc{V W) = 'T. . , HomlVi W-) 
We mite Endc(V} loi Hom{V,V). ' 

Let ,7^1"' be the Z-graded vector space with even subspace C " and odd subspace C™. T h ^ 
£nd{C"'l''l) with the Za-graded commutator form the general linear superalgebra. To descri|ie 
its structure, we choose a homogeneous basis {v„|a e / } for C""'"l, where / = {l,2,--.m-1-wfc 
and o . is even if u < m, and old otherwise. The general linear superalgebra relative to this b a ^ 
of C"'W will be denoted s l„ |„ | , which shall be further simplified to g through the paper, Let-
£,j, be the matrix unit, namely, the m + n, m + n-matrix with all entries bemg zero except that 
at the (a, b) position is 1. Then {Eaija, b e / } forms a homogenerous basis of s , with B . j being, 
even if a,_ii < m or u, 6 > m, and odd otherwise. For convenience, we define the map Q : / — t Zj 
by [a] = 0 if a < m and [a] = 1 if a > m. 

Then the commutation relations of the Lie Superalgebras can be writ ten associated 

[Bai, B^] = E.iSbc - (-l)(H-N)(H-|dl)E^jj__j. 

The upper triangular matrices form a BOTCI subalgebra b of g, which contains the Cartan al-
algebra t, of diagonal matrices. Let ( c J a e / } be the basis of !)• such that e „ ( £ ^ ) = S.J, Tks 
supertrace induces a bilinear form (,) : f i ' i l , ' —> c on [)• such that ' 

fc,£t) = (-I)l°l j„l . : 

Relative to the Borel subalgebra b, the roots of B can be expressed as 

EQ - f 6, a # d, where e„ - ê  is even if [aj -f [b] = 0 

and odd otherwise. The set of the p„s.,i„e n,„t, is A+ = {e, - e.|„ < 6} and the set of simple 
roots IS {e„ - € „ + i | a <m + n}. 

^ e f h T ' V . ' ^ ^ V ' • " • ) - ' ' ^ ' = fl-2- • • , » } • We also set J , = e, for e e / = . where ,1^ use the notation i = ^ + m. . . , . . , , .r 

Then the set of positive even roots and odd are respectively 

'^i 'I',-<:j,i(-i,i\l?ti-^ jjt m,lji(<n fin}. 

An element in I,- is called a tacghl. A weight > 6 h* will be written in terms of the ej-basism 

-* = (>l,A2,. -,\n,]^i,X„---,>.t} = '£x,e,-J2MSi 
KI' (ef 
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3 The characters of irreducible representations of 5;(2|2|) 

I ^ T l Z l ^ t ^ ' Buperalgebras have been claimed by Kac In [6,. Kac proved that 

r Z d u l e T T H r S l t l ^ ^ r t " " " " • " ° ' " ' ' ""•" '^Sebra oI(n.|n) is one of Verma 

; sentations an" a t S S , ^ ^ 1 ^ " ? ' " ^ ° ' " / "<"*'"' " ' " '™ ='-==-• ' " " " ^ " P -
: f construction of a S ^ c i ^ ^ ^ ^ n of IH y T \ " ° ' ' * ' "^"^ *̂  ^"= "• ^ive explicit 
11 struction for aU t y p S r l T ^ ^ f e n 1 . f'"t!j- J ^ " '"""^ ''"' " " • • ^ ^ » -

I »ter fcrmula for ^ finit^mensional irreducible r e p r t n t S r . o ' X l n ) ^ ^ ^"™ " ^ -

1 ^ I t T u d H e ^ ( i f ,1: 7 ' ' ^ ' f ° - *= - P - ^onP Gi.c(™|n) are in 1-1 cormspondhig 

I .;:t'^rhe.t"ip:;'t cra:::^r.:^rai:r 'S "̂̂  "-̂  '•"-̂ '""-' 
In 1.01, ™ have the foUowing Theorem S . ^ ^ ' ^ ^ representations of „ (2 |2 ) 

'^i^ = {'I - J I , El - J2,£2 - 0,, £2 - 1S2) 

-^0 = ( E l - t 2 , e i - e 3 , f 2 - E 3 ) ; - • p = ( l / 2 , - l / 2 , ^ 3 / 2 ) . 

We denote i i := (x, -H „ , , (x , -^ „ ) ( . 2 -̂  !,i)(:r2 -^ ^ j . H = (x, - X2)(„, - « ) . 

According to |101, we have the following notations: 

For , < = 1, we say that atypical route ^ „ ^ , are c-re la ted if » = ( or A„, - A„, < „ , . „ , . 

C J = 1 if the atypical ^„ ^, are c-relaled: c,., = 0 otherwise. 

Weigh A is called totally disconnected if c,,,(A) = 0 for all (s, t) : , < t. 

Weigh A is called totally connected if c..,(A) = 1 for all (s. 1) : s < = (. 

Accordmgtop] , ™ have: Let A be a atypical weigh then A - I J 1 11 i 1 u , . , 
one of the foUowing cases "" ™ s n , then A ̂  (A,,A2|A3, A,), where Asatisfies 

• A, = A4 and A, ̂  A4: that means ei - «2 is a atypical root; 

• AJ = As and Al j ! A J : that means cj - *i is a atypical root; 

• Al - H = A3: that means ei - J , is a atypical root: 

• A, + 1 = AJ: that means t j - i j is a atypical root: 

• A, = A4 and AJ = A3: that means ei - i j . c j - 6, are atv-pical roots. 

We denote n := e " , x j := e" yi := eJ., j , . ^ ^fc 

Then, According to Theorem 4.9 in |6] and (101, we wiU proved the foUowuig theorem. 

T h e o r e m 3 . 1 . ie< A = (A,, AJIAS, A,) te a-e isA, then we have 
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• If \ IS a typical weigh, 

R T.^i-l/2 Aa-3/2 A,- l /2 As-3/2 '• 
chV{X) = f^l -^2 _ 3^1' -12 

n(xi l2S/iy2)^ j,*>-=Aj^^<-l/2 j^A.-l/2^A,-3/2 

I ? ' ~ ^ ^ ' . 4 ' ^ ' ^ ^ 2.A»-V2 3.A.-I/2 

^ f a P ^ V ^ - yA,-3/2^i-l/2)' 

• If \ be a atypical weigh, we have the followmg cases: 

- If Xl = A4,A2 # A3, uie ftdue 

f? .-M A2-2 A, A2-2 
cAK(A) = - [ £ L : S ^1 •'̂ a 

n (xi + y2)!;^-'!/2*' (2:1 + m)yi'yt^' 
^ s:i'-'.4' x^-^2;^ 

(12 -F !;i)si*'!/2*'-' (12 + y2')yi'-'yt 

- If X2 = A3, Al 7̂  A4, we have 

cftK{A) = - [ — H i ^ 2 _ ^1 -^2 

n ( a : 2 + y i ) y ^ ŷ̂ ^̂  {2:2+y2)y^y2^'-^ 
~Aa-l „Ai- l A2-I Ai-i 

+ ^ t -^2 â l 3:2 ] 
i^i + y2)ytyt~' (a:i + y i ) y ^ - V 2 ' 

- / / Al + 1 = A3, llie have 

chVW = « | . ^ t 2 t ! _ _ ^f.2^2^'-^ 

n ( i i + 9 i ) ! / f ' ! ; 2 ' lxi+y2)yi'yt 

, x ^ " l x * - _ x ^ - ' . x ^ i 

(l2-l-!/2)!/f'!/2*' ( x j - l - vOy^y** 

cAy(A) = ^[ ^ ? ' " ' - ^ ' ' ^ ^?'^'.: ' ,^' 
n (X2 -I- S2)>/^-V2*' (x2 -I- yi)ytyt^' 

(=̂ 1 +!/i)!/?'!/2*""' (xi - l-y2)!/^- '! /2*' ' ' 

- If Xt = A4 and A2 = A3, uie have 

chV(X) = g [ x t - .X ," ' - ' ^ A ^ ^ ^ A ^ - ^ ^ ^ ^ 

n (i2-i-!/i)(ii-)-!,2)»^-'»2*' fe+^BK^T+l/ThS?^ 
+ Jj ^2 2:1' .xjl 

(=:i + !«)(X2 -I- yt)yty2'~' 111 + yi)ix2 + y2)y^'~'y^,'' 

^ A2 = A4 + 1, we have 
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