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-Nonsp1it extensions of Lie algebras and their irreducible representations-

Let $*(\llcorner)$ $is$ a $nt_{-}\downarrow r11be\gamma\backslash 1_{-}^{-}|f$ $irreduci$ ble $r|1_{t^{-}\mathfrak{l}}-du1$ es of $fir\iota it$ e-d $i$ merts $i\iota_{-}^{-}|r\mathfrak{l}a1$ $Lieal$ gebra
$\llcorner\iota_{-}^{-}|\vee er$ a $fi$ eld $p$ of charact $ev’ i$ st $ic$ $p\geq 1_{-}^{\vee}$) $|\sqrt ith$ $r|onsplit$ ext $ensi|^{-}-|r|s$ .

THEOREM 1 $tp\rangle$ $t_{-}^{-}$)). I $f\llcorner$ $is$ $fir_{\mathfrak{l}}it$ e-d $i$ rIlerls $il\supset r’ al,$ $ther\downarrow$ $t_{-1\langle rtL)}^{-}t\infty$

THEOREM $\underline{--,}$ $tP$ $isal$ gebra $i$ cally $c1^{-_{1}}|-sed,$ $p\rangle$ $0$ ) . $\llcorner$ $is$ $r_{\mathfrak{l}}i1$ pot $ent$ $i$ ff $r(\llcorner)=1$ .
By Lev $i$ $thec|t^{\backslash }e\mathfrak{n}1$ and $the_{-1}^{-}’ r^{s}em$ 1 $t$ he $f\iota_{-1}^{-11^{-}}1\lrcorner Wi$ ng probl $er|1$ $isrea$ lly $ir_{I}t$ evest $i$ ng

$f\mathfrak{l}_{-1\Gamma}^{-}$ $firtite-dimer\downarrow si^{-}|-|V\iota a1$ $r\mathfrak{n}od\iota_{-}\iota 1ar$ $Lie$ algebras.
$p$ ROBLEM 1. $F\iota_{-}^{-}|r$ $gi\vee erlLieal$ gebra $\llcorner t--|\vee er$ a $fi$ eld of chavact ev $i$ st $ic$ $p\geq O$ $to$

$fir|d$ all $r\mathfrak{l}’-\lrcorner$nspl $it$ $e$ )$tt$ erIs $i1^{-}-|r1s$ by $irred|_{-}\downarrow ci$ ble $\mathfrak{s}[]|--|d|_{-}\downarrow 1es$ .
$Pr\iota\supset bl$ em 1 $f^{-}|-|r$ sl artd for $Lie$ a 1 gebras of Cart an $type$ $\downarrow\sqrt{}\langle||1),$ $H$ $t1,1),$ $\cup$ $t1,1)$

$iss|--|lved$ . I $n$
$pa\nu^{\backslash }ti^{2}c\}_{-}\iota larly$ , $r|or|s$pl $it$ ext erts $it_{-}^{-}|rts’--|f$ $si$ rllple irest $r^{\backslash }\iota^{2}ct$ ed $Liez$

$al$ gebvas $1_{-^{1}f}^{-}r^{\backslash }ar\iota k.$ clrle $is$ desct $i$ bed. Recall $t$ hat, $Zasser\iota ha|Jsal$ gebra $U_{\iota}tr|1$
) $=$

$de\iota^{\backslash }ivatii(i)(j\rangle tj-1)\mathfrak{l}_{-}^{-}|rIs|--|\delta|\delta()\langle)$$=xfdividedP^{1}-\neg we\gamma\backslash algebrar\cap$. I $t$ has $t^{-}-lrIer’|^{-}-,ntt’ i\vee i$ al certt val ext ens $i$ on
$\langle e=x , -1\leq i, .j\leq p--arrow-, \rangle$ $is$ def $irled$ as a $Lie$ al gebva of $s$ pec $i$ al

$i$

$\iota+j,$
$p^{\Gamma 11}$

V $=\langle e_{i}, arrow-\cdot|te_{i}, e_{j}\}= [e_{i}, e_{j}] +\delta. t-1) \sim’\rangle$
$t\uparrow|1_{-}^{-}’|d|_{-1}$ la $f^{\backslash }$ V $irasov’ oal$ gebva)

Let $u(\llcorner)$ be $I_{-}$( $ni$ versal $en\vee el\downarrow--|pirlg$ a1 gebra $,--|f$ $Lieal$ gebra $\llcorner$ and \"u $\langle\llcorner$ ) be $its$

$1_{-1}^{-},cali_{-}^{\vee}$. at $i^{-}|-|n|\supset ver$ $\langlearrowarrow. \rangle$ . Let $X=\langle e_{i}|^{-}\underline{-,}\leq i\rangle$ be a $r\iota i1p_{-}|^{-}|t$ ent $S^{1_{-}}\downarrow balgeb|^{\backslash }a\iota_{-f}^{-_{t}}$ V.

$p$ ROHLEM $\underline{\lrcorner-}$ . $T_{-1}^{-}$, st $IJdy$ $it^{\backslash }r\cdot ed\downarrow sci$ ble $t’ epreser\iota t$ at $i1^{-}-|ns\llcorner^{1}-f$ $nl\supset rlsplit$ $ext$ ens $i,\supset r|s$ .
THEOREM -.. $uA(\vee)$

$\cong \mathfrak{U}ts1_{z})\circ\ddot{\dot{u}}(x)$ .
Pvoblem $--\neg$ fors $ot$ her $r1^{-}’-|rlcentr^{\backslash }a1$ $e$ )$\langle$ $t$ erts $i\overline{u}\Gamma 1s$ $\iota_{-^{t}}^{-f}$

$u_{1}(\uparrow|1)$
$is$ $s|^{-}-|1\vee ed$ I $t$ $se$ erIls $to$

be hopefta 11 $ana1_{-1}^{-},gi$ es bet ween $t$ heov $i$ es $\mathfrak{l}_{-1}^{-f}$ $r\cap od|_{-}\downarrow$ lav $and$ $ir\iota fir\mathfrak{l}it$ e-d $irl\tau en\Xi i$ ona l
$al$ gebvas $\underline{r}|f$ $*earrow ro$ $ch$aract ev $i$ st $ic$ . For exartl $p1e$ , $Lie$ al gebra $\iota_{-}^{-_{1}f}$ $f^{-}|-|t^{\backslash }r11a1$ $diffet^{\backslash }er\uparrow-$

$ti$ al $l^{-}-tP^{erat}|^{-}-|rs1^{-}-\ln ci$ vcle has $r_{-}^{-}$” $|t$ $\iota_{-}^{-}|r\mathfrak{l}$ ly certt $r^{\backslash }a1$ ext $ensil-\lrcorner n$ ( $it$ $is$ well $\ltimes.n\mathfrak{l}_{-}^{-}|wr1$ as
a $\vee iras\iota_{-}^{-}\iota\gamma\backslash ,--1algebra$ ) , $b\downarrow_{\vee}|t$ a $1s|--|$ $f\iota_{-^{1}\sim}^{-1(|}$’ $1^{-}-|t$ her $it^{\backslash }reduci$ ble $r|1_{1^{-}}-|d|_{-1}$ les $with$ $r\uparrow|\supset nsplit$

ext $er\iota si1^{-}-|ns$ .
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