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INVARIANT SOLUTIONS

Thc classical Boltzmann cqua,tion is an intcgro-diflcrcntial oquation which clc-

sr:rilrcs thc tirnc cvolution of ra,rcficcl gas in tcrms of a rnolccular distribution funr:tion.

For sotnc rctrlistic physical situations, thcrc is thc nccd to includc additional tcrrns into

thc cla,ssical Boltzmann cquation. This thcsis is dcvotcd to applying prclimina,ry group

t;la,ssification tci thc Boltzrna,nr cqua,tion with a sourcc function by using thc Lic group

,L11 aclrrrittccl bv thc cla,ssicnl Boltzmann cquation.

'[ 'hc first part of thc thrsis dcscribcs a, stratcgv for duriving thc dctcrnriuiug

crclun,tion of :r non-holrrogoncous nonloczrl oquation using a known Lic group adrnittcd

by thc collcsponding hornogcncous nonlocal cquation.

Thc sccond part of thc thcsis is dcvotcd to applying thc clcvclopcd stratcgv to

thc Boltznrantr cquation with a sourcc. Solving thc dctcrmining cquation for thc sourccr

function fbr ozr,ch subalgcbra of thc optimal systcm of subalgcbras of thc Lic algcbra

L11, oDC obtains a, prclirnina,r\r group cla,ssification with rcspcct to thc sonrcc function.

Thc third part of thc thcsis providcs rcprcscntations of invariant solutions of

thc Boltzmann cqua,tion with a sourcc. Thc rcduccd cquations arc also shown fbr somcr

rcprcscntations of invariant solutions fbr which thc collision intcgral can bc writtcn in

thc ncw variablcs.
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