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A DIFFERENCE SCHEME FOR SOLVING AN
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Wo congider the following problem from the somiconductor device theory:
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By a solution, we mean & set of thraa functions u,v,d of (», £) in 2% [0, T, twice
ontinnously differentiable in.2 and coniinuously differentiable in ¢ satistying
1.1)—(1.8), with U and V positive. For uﬂqgﬁnﬂ;ﬁg_rggui;a also

[ #(a, Haa=0, W€, T1.
‘e solution, and

“Mock™ proved that, under the sbove conditions, (1,1) bas 2 nnique £O]
gave & difference scheme for mlving (1.1), but without the proof of convergence.
" Tn:'this paper we give.s scheme for solving (1,1) with a strict proof of iis
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. convergence. "

~« Rebaved Sgptember 10, 1962.
1) This‘work'is suggested by Profossor B. Glowinski.
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11. Notatlons and Lemmas

Lot & be the mesh gsize In va.nable %, j=1, 2, .- @ denotes & mash point,

and e, 13 a unit vector, 1. e. o
k ﬁjﬂ(O, D, ¥ 0,1, 0, -_--,'U)T_.
5 cp o Rl n—9
, denotes the ﬁet of internal mesh pomts T, is the boundary
TJH"{Q Qell, Q- hey €&},
Lyn=1{Q QEF;, Q-+he; € lht,

I' -=I",H+I’j,,.

T denotes the mesh sgize of variable ¢, A=1h" 4, .
Let n be the- dJscrete funchon n(Q k) denotes the va.lue of n at point @ and

time. t=k7.

of 124,

- I n(?ﬂ)={'n(Q k)/QEQﬁF;}
For slmphmty, we denote fn(Q ]:) by n{Q) or ‘r,'(k) We deﬁne
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and define the following scalar product and norms
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Wo will use tha following lemmas.
Lammﬂl 2(n, 1) = (|n|? )t"T“’?tH
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| Tha pruﬂfs come from A.bel’ 8 fnrmula directly.



