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U(t) = 1/)4(15) Z Oa te (_Ta 0)7 (3)
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S ARk, RAUBAE Vi(r) = Vi(T(0), B(1), 1(t),v(t)). XFFERM (T(), E@), 1(2), v(1) >
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dt 1+ aTyp Tt)/ dt dt P dt
n emiTLem2T2e™M3Ts (1 4 §)e du(t) n dU, (¢) n dUs(t) ~ dUs(t)

pm dt dt dt dt
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e T D e (e = ) = ()
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=— — v
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i & X Lyapunov {Z K Va(t) = Va(T'(t), E(t), I(t),v(t)) M:

V) =i (rw -1t - D) o (B0 - Bt - 5 2O
I ) ;“ +9) (I(t) —I'—I'h I—))
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dt _1—|—aT*(1_T(t)) dt +(1_E(t)) @ T p (“H&))T
e(mam2tmsts) (1 4 §)c v* \ do(t)
+ pm (1 B v(t)) dt

V3 Ua(t), Us(t) 1 Us(t), A%

dUy(t) e~ ™7 BT (t)v(t) 3 e"™TBT(t — 1)v(t — 71)
dt  (u+&E*(1+aT ()1 +bvt) (u+0)E*(1+al(t—m7))(1+bv(t—m))
—i—ln{ Tt —m)v(t—m7) (1 +aT(t))(1+bv(t))}
(1+aT(t—71))1+bv(t—11)) T(t)v(t)
dUs(t) _E(t) _ E(t— ) N 1nE(t —T9)
& E B E{D)
dUG(t) :@ _ I(f - T3) + lnl(t - Tg)
a& I I 00

Eilz'f%)ﬁ E?(T*uE*7[*7U*) 5&, &ﬂ‘]ﬁ

ﬁT*’U* Be_mlTlT*’U*
(14 aT*)(1 + bv*)’ (14 aT*)(1 + bv*)
pe "2 E* = cl*, me” "B [* = no*.
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Fk, iR

AVe(t) e ™Td(T(t) — T*)?

dt — T@t)(1+al¥)
T* 1+aT(t) E(t—m)l* I(t—73)v*
T(t) 1+aT*  EI(t)  I*()
Cl+b@)  ETT(t—m)u(t — 7)) (A +aT)(1 + bv*)}

1+ E@)T*v*(1+al(t—7m)(1+bv(t —m))

N v(t v(t) 14 bv* 14 bo(t
+n+o)E (_1_ %Jr 15*) 1+ bu(t) 1+bz§*))
T(t—m)v(t—m1) (14 aT ()1 +bu(t))

(I+aT(t—71))(1+bv(t—71)) T(t)v(t)
I(t —73)

I(t)

+ (u+ 6)E* [5 -

+(pn+ 5)E*1n{

E(t — 7'2)

20 + (n+0)E*In

+ (1t +0)E*In

bu¥E]

Tt —7)v(t—11) (14 aT(#))(1 + bu(t))

(I+aT(t—7))1+bv(t—1)) T(t)v(t)
E(f—Tg) +1nI(t—T3)

E(t) I(t)

T 14 aT(t) E(t —m)I* I(t — 73)v* 1+ bo(t)
OREY A S O O
E*T(t—m)v(t —m1)((1 + aT*)(1 + bv*)
E(f)T*’l}*(l—f—aT(t—Tl)(l+b’l)(f—7‘1))'

In

+ In

=In

+In

Br AB AT 5

dVa(t) e ™Td(T(t) — T*)?
a ORET
N T 14+ al(t T 14+ al(t
+(u+9)E (1_ T(t) 1—|—a1§*) TR 1+a15*))
t—Tg E(t—Tg)I*)
E*I(t)
t—Tg I(t—Tg)’U*)
o(t)
E T t— )v(t — 71)((1 + aT*)(1 + bv*)
1+aT(t—Tl)(1+bv(t—Tl))
E*T({t—7)v (t—ﬁ)((l—i—@T )(1 + bo* ))
E®)T*v*(1+al(t —m)(1+bv(t — 7))

+(p+I)E*(1-

+(p+I)E (11—

(
+ (1 +0) E*(l
(

+In

1+ bu(t) | 1+ bv(t))

+pt+ o)k (1_ Ttor " 1+bor

o(t)  w(t) 1+ bv* 1+ bv(t))

NHE*( —1- —
+(1+9) ( v* v* 1+bu(t) 1+ bu*
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W (5) BRE—5, WA
) o(t) | wu(t) T+bv*  1T+bo(t) b

(_ o + v 1+bu(t) 1+ bv* ) RN T0)

HRXTF 2 >0, f(2) =1 -2+ Ine BREAEIER. TR f(0)=0HHMNE 2 =1
HF T B I 00 > 0, 178 920 < 0. iy F H AR R IE R g 920 — 0 34 B
M TEH)=T* E()=FE*, I(t)=1I" fil v(t) =v*. JTRAY Ry > 1 B, H Lyapunov-LaSalle
AR AR 7 >0, 2> 0H 75 >0, VA B RERFLREN. Ik
.

4im

(u(t) —v*)*.

4 HIEERH

X7, ATETRIE DT R Mk 2Rt R T SIS =8, d=0.008, § =
0.012, a = 0.1, b= 0.01, § = 0.002, p = 0.4, p = 0.4, c=0.048, m =50, n = 0.1, m; =
my =mz = 0.1. FEPTEARAEREVIEH (100, 100, 100, 100]. B AT AN H AR F
SHREYERENE. £ 1, RIFBEHESBAEN 1 = =5, 75="70, JLAEEH
Ro < 1, ToWW-FHE A B WL ER. A ERE 2§, BHRIEY 1 =mn =5, 75 =20,
BATE BN GYNFA T B LR E Y. I RIBEE WA 7 BTN, Ro JEBOREDN. X+
B 3, FATH IR SR AH R 1o 7 R, BB o = 7 = 73 = 0, 3R Ro = 1231 > 1,
ARG RO WL AR E 1. 35h Ro 5280 b Jook, AL b, WIS b S E -1
MER/AN (BE A Z%00 K, IERE CDA-T SRR L, 1052 K5 i 40 i A
B, [ERET Ro AT 1, Brl 2 Es MRk s T o, HRA
ST 0, XWREHNIRTFOR IR T 2 E M E.
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B 4 R4 (2a-2b) MHHHE. XEFEBE: 7 =7 =5, 73 =30, RITEFCAFRAMNSE b,
b=10.01, b=0.05fl b= 0.2. MHAMSEERT FHHER—FH.
HEABERTAEI Ro = 25.55 > 1 BAEH

5 it

AICH R T —RBA Crowley-Martin DR SN P -7 A = A B9 30 7 72,
BATFIN TR 2R Ien CD4A-T 4f, RZERIIZEALH) CDA-T 4 Xt % 5w )
IR BEFE T REHE AR AT R, B T R i 2 REE R, AR
HAFER Ry /DT 1, TOWRFHE S 2RENLTRE, WET LA NANTEER, SEAERKR
F L TP SRS RENEE, WS EARNRLE, EREEE R SEAREAER
A7 FRATAT AR v AR A AR g R OR R (0 + po), IR IG BRAEAZ SRy CDA-T 4
HERI AL p, WA B AR AT = A2 m SRR AT AR, FRH/NT 1. AR
R AT, BTRSERFF AT R AW R YE, FF8AT HIUE W, WRFED S
FHERT. ARTRATEBIRER LN Ro (MR, @32 @ mHREeE Ro /M1 1, ATERSH
HELTOWR T R 3 R 2R, OV BRSO T/ B BT B(H
PiERIE T HATHZE L.
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Abstract This paper investigates the global stability of an HIV dynamics model with
discrete delays incorporating Crowley-Martin functional response infection rate. An eclipse
stage of infected cells (i.e. latently infected cells), not yet producing virus, is included in our
model. We consider nonnegativity, boundedness of solutions and global asymptotic stability
of the uninfected and infected equilibria (steady states) by constructing suitable Lyapunov
functionals. We have proved that if the basic reproduction number Ry is less than unite,
then the disease-free equilibrium is globally asymptotically stable, and if Ry is greater than
unite, then the infected equilibrium is globally asymptotically stable. Numerical simulations
have been presented to illustrate the asymptotical stability of equilibrium points by using
Matlab.
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