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Abstract: A class of mode for HIV propagation dynamics was studied. By means of the singular perturbation
method, firstly, the outer solution and interior solution were constructed; secondly, they were matched,
obtaining composite expansions of solution for the model; finally, comparing the accuracies for the solutions
verifies the asymptotic expansion possesses a better accuracy. Finded approximate solution may describe the
law of HIV propagation in the crowd of epidemics region.
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dx

o = axy — Bx, (1)
a%:—axy—yx2y+6x+c, (2)
x(0) =4, y(0) =B, (3)

s x (1) F7nAE HIV AR XN YA E NEG y (1) FoR 88 NEG ¢ AITE]; 0 =0 Fom B 1
AR o, B,y,8 HIEFHEL, I o A/INSEL awy FORIBYEE 5 5 5 N 2287 TS B0 (88 14
B - Bx Fon i T RE ST R AR F AL . — awy TR G 5 5 I8 IR by &2 h
RS S D B s — ya®y SRR R PE R S5 8 2 S T A HUE 5 o 7R SR 1S 2 1
Gy E WG INR, A1) -(3) 2 —DER AR HIV (Z 5 A 3880 1 i, e RG(1),(2) ',
a J/NRIESEL, FRTE HIV RS e b 5 G B AL (o — AR /N AR SCREAI VR JE 5 7644
R (1) -(3) fE AT P, TP R A27R sXT 5T HIV AL RE LS IR AL

2 HIV £ NBRERAR
2.1 HIV f£#& NBE B SN R AR
W HIV ALRE AR (1) -(3) S (X, Y) B9 0T e g Fh
X(t,a) = iX,;(t)ai, Y(t,a) = iY,;(t)ai. (4)

i=0

() AKX (1)-(3), 1% o RITAREMIN, B o R R, IF2 & S5 i R 40H
F, 18
dX,

de =_BX05 (5)
yX2Y, - 8X, = c, (6)
hz(5), (6) ATLAERIf#(X,,Y,) :
X,(1) = Crexp(=f1),  Yy(t) = ;ﬁﬁ-eXp(2ﬁt)-+;f%—eXP(Bt), (7)
ik, Ao
X(t,a) = Ciexp(-Bt) +0(a), 0<a<l, (8)
Y(i.a) = ’YLCTeXp(Z,Bt) +7%exp<ﬁt> +0(a), 0<a<l. (9)
HIV L35 N (1) -(3) AR (8) , (9) R B HIA 751 (3) , BT iiE ¢« =0 BHiE
WIZfE(X,Y).
2.2 HIV & ABEEE t =0 FHERN N ERE
SRR AR R = /e, MIFFRE(L), (2) 25K
_l% = axy — Bx, (10)
%:—axy—’yxzy+5x+c. (11)
é\
X(7,a) = ;ximai, Y(7,a) = Zdyima". (12)

5 (12) (R AR (10), (1) FIst(3) , JETFARLR I, 055503 o MR AR,
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dx,
=0 (13)
dy, 2
d—}; = — yxpy, + 6xy + C, (14)
% (0) =4, »,(0) =B, (15)
R (13)-(15), A
W(r) = A, () = (B2t exp(-yain) + 2 EE (16)
yA®
M (16), Al HgHE HIV (L85 AR (1) -(3) N2 .
X (1) =A+0(a), 0<a<l, (17)
Y, (7) = (B _%A )exp(—yAZT) +51A“ +0(a), 0<a<l. (18)
2.3 NEMSINIEMNTER
Fifi ] Van Dyke DCRECFEEE ) 4 HIV A&4% A FRRLRL 0 S50 A0 P9 2 M A 7 DT .
1) FohERfR=(8) , (9) Wiz = 31
X = Cexp(-Br), Y = ’YLCT exp(2Bt) + %exp(ﬁt)
AR R NS & 7 R, 15
X = C,exp( - Bar), Y = ’VLCf exp(2Bat) + %exp(ﬁoﬂ').
Bl 7 1% o RIT, BT o BUCHIY N JRIT 015
(X)' =€, (YV) =c/(yC]) +8/(vC)) . (19)

2) BN EMA(17),(18) F5
X ZA, ? = (B_
N R ¢ HIAMER ¢ FoR, 15
5A+c)exp(_'yA2) O0A + ¢

X=4. V=(B- ot S
BE 3% o BIT, 3 X =A, Y= (64 +¢)/(yA*) +EST, Hih EST /8 BA 8O0 I, B 6
T o FYCRI R F I SR 5
(X)* =4, (V) = (84 +¢)/(yA%). (20)
3) BICEEM N AE(19),(20), H(X) = (X)", (V) =(V)°. T4, "t
C, = A (21)
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A + c)exp( - yA'T) +
'yA
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2.4 BHAEHEAK
A R AR BEIE , HIV AERE AR (1) -(3) MA i e =K o
x=X(t) +X(7) + (X)) +0(a), y=Y() +Y(1) + (V' +0(a), 0<a<l.
M= (8),(9),(21), 13
w(t,a) = Aexp(=Bi) +0(a), 0 <a<l, (22)

y(t,a) = ﬁ exp(2Bt) + % exp(Bt) + ( oA +

FIRIAZ e ], AT DIEIEC(22) , (23) J2& HIV A48 AR (1) - (3) fift i) —B0A 380 e =X
M BRI, ARG S HIV AZRE AR (1) -(3) B, R B2 5 i T A
2.5 MLEEHEMBRIBEILE

TN —2H HIV AR AL (1)-(3) o i WS HR A IR DTG HT I i RS B2, 45 e Al
(-3 F—HLEENSE: «=0.5,8=1,y=100,5=20, A=B=c=1. Tﬁ%*%i”(l)—@)ﬁ%@

)CX(—’)/AT)+0(O£) 0 <a<l. (23)
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BO )5, FEREEAROR 2], ZEEANBAW S E1 CEIGERSE(a) SEMSER RS (b)
MR [, {HFERT R A RELE ) 5 %3 A B2 F 5[] Fig.1 Curves of the matching asymptotic soltion (a)
Tb. B, AW R BGET B9 S5 it SR AR and the simulate numerical solution (b)
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SKAf HIV ALRE ANFFBAY | — NGB W45 5 R ORGP 5 2 FH A 20 T ok s G A
fiff. AR SCHE S SR Ay 4% sh () U ST A B DE e i, R — i ] S i A s ik

AT (22) , (23) AT RIS EIFE R — BT 2 HIV ALH% DX i J e 3 N E50R &) 8 N B R Aoy
AN O , AT AT LA E— 25 SR BT R it X AL % AT AT T R il
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