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It is known that the system of differential equations of heat and mass transfer
under molecular and molar transfer of energy and matter in the case of constant
coefficients has the form ((1), Ch. VI)

0v/0t = AAw, (1)

where A is a square matrix of the third order with constant elements a,; (i,5 =
1,2,3), and A is the three-dimensional Laplace operator with respect to the
point & = (x, 4, x3).

In the note (?) an application is given of the contour-integral method to the
solution of a mixed problem for a parabolic system of the form (1) in the case
when A is a square matrix of the second order. As is seen from the results
of the note (2), the application of the contour-integral method to the solution
of a mixed problem for the parabolic system (1) is essentially connected with
the construction of the fundamental matrix of solutions of the system of the
corresponding spectral problem in finite form.

In this connection, in the present note the fundamental matrix of solutions is
given for the system

AAu—Nu =0 (2)
under the assumption of parabolicity of the system (1).
Let
5(u) = det(A+uE), & =06(0),

where E is the identity matrix of the third order. Denote by J,, the algebraic
complement of the element (k, s) in the determinant 0.
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By virtue of the parabolicity of the system (1), v —the roots of the equation

V3 + (@) + Ggg + asz)v® + (01 + 09y + d33)v +0 =0 (3)

have negative imaginary parts.

Theorem 1. If all roots vy,vs,vs of equation (3) are distinct, then for the
elements P, (x,\) of the fundamental matriz P(x,\) of solutions of system (2)
the following formulas hold:

1 S gom ||
P..(x,\)=— ——exp |—A , (4)
4|z ; Vj =V
where |x| is the length of the vector x,
— 1)
Q’ELkn)’L — AnVi + nm (’I’L 5& m)7
€k
g1 = (1 —vy) (v, —v3), €y = (Vg —vy) (Vg — 13),
e3 = (V3 —vy)(v3 — 1),
(k) Vi + (a9 + az3)vy, + 0y
911 = s
€k
k) Vi (agy + agz)vg + gy k) _ Vi (agy + agg)vy + 33
Aoy = o ) 433 = e .

Theorem 2. If equation (3) has two distinct roots vy, v,, where v is a root
of multiplicity two, then for the elements P, (z,\) of the fundamental matrix
P(x,\) of solutions of system (2), the following formulas hold:

Po(z.)) = —— _ A Gl
mn(fL', )__8777 )\(—1/1>3/2 €xXp | —

(2) (3)
2mn 2mn
L exp[_A d }Jr q exp{_A |z| ] ’
Vlm ! vyl —Vy
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where

—a, V;+0
Qnizv, _ mn”1 mn (fOI" n :/é m)’
vy — Uy

— 5
—qﬁZZL = qg% — Z%mn¥2 1 Omn (for n #=m; n,m =1,2,3),

() —1yp)?
gV = Vi + (ag + ags)vy + 6y (2) _ Vi — [2v) + (agy + agg)lvy — 0y
H =l , H (v — 1p)? ’
¢ = V3 + (ag + ass)vy + 0y ¢ = Vi + (ayy + ass)vy + 0y
H () —vp)? ’ - V=V ’
72 = Vi — [2v) + (ay; + agg)lvy — 0y 4 = V3 + (ayy + ags)vy + 0y
2 (v, —1p)? 7 2 (v — 1p)? ’
(1) _ Vit (agy +ag)vy + ds3
433 = )
V=V
72 = Vi — [2v) + (ay; + agy)lvy — ds3 7 = V3 + (ayy + ag)vy + 034
* (v, —1p)? 7 33 (v — 1p)? .

Theorem 3. If equation (3) has only one root v of multiplicity three, then for
the elements P, (x, A) of the fundamental matrix P(x, \) of solutions of system
(2), the following formulas hold:

87 | 4N3(—v)3/2
(2) (3)
mn 2 mn

LI A [_A 2] }_ L. [_A 2] ]}
vix

(1)
1 mn
P, .(x,\)= {qA2(1+/\x|)eXp [—)\ 2] }

A(—v)1/2 N
where

grleL =—0,,,V + 0pns LEL =—a qg)n =0 forn+#m,

mn mn?

qgg)YrL:O (m:17273)a
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1 2
q§1) =12 + (ag + ags)v + 0y, (J§1) =2v + (ag + agz),

1 2
q(22> =12+ (ay; + ags)v + 0g, qu) =2v + (ay; + az3),

1 2
qz(as) =12 + (ag; + ago)V + 033, qég) =2V + (aq; + agy).

With the aid of the fundamental matrix P(z,A) of solutions of system (2),
exactly as was done in (2), one can prove the validity of Theorems 1, 2, 3
of note (2) for system (1).
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