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Corrigendum to ”SIRS model for computer viruses propagation with
time dependent delay and jumps” [Filomat 39:8 (2025), 2525-2556]

Milica Dordevié*?*, Jasmina Dordevié?

*Faculty of Science and Mathematics, University of Nis, Visegradska 33, Nis, Serbia
bMinistry of Defence of the Republic of Serbia, Belgrade, Serbia

Abstract. The authors correct part of Theorem 3.1 in the paper titled above [1] in order to avoid using
inadequate inequalities and approximations while defining constant C. These corrections do not influence
on the formulation of Theorem 3.1 and its conclusion. Also, parts of proof of Theorem 4.2 are corrected in
order to avoid using inadequate inequalities. This corrections do not influence on conclusion of theorem.
The authors apologize for any inconvenience that may have been caused.

The corrections in paper [1] are as follows:
e On page 2533, in line 14 it should be stated “Function H : R X R? x Y — R?, Y c (0, +0)”".
e On page 2533, in the Assumption 2.1 text “for all + > —7” should be replaced with “for all u € Y”,

while in Assumption 2.3 text k1 > 0 and 0 < k, < 1”7 and "k; < 0'(t) < ky” should be replaced with
"ki > 07 and "0'(t) <1 —k;1”, respectively.

e On page 2553, in Table 2, range of parameters 1; and 1, should be (-1, 1), while range of parameter 6
should be (0, 1].

e In the proof of Theorem 3.1 on the pages 2535-2539 we made following changes:

o On page 2535, in line 28, expression "V := V1 + V5 : ]Ri — [0, 00)” should be replaced with V := V; + V5,
while at the end of page 2535 function Vi (t) in (12) should be replaced with

Vi(#) := Vi(S(®), Li(#), (), R(F))

=St +a—aIn(SE+ 1)+ ) +1-In(1(H) + 1)) + (L(H) + 1 = In(I(t) + 1))
+ (R(t) +1 - InR(?)),
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for t € [-1,7%). Also, on page 2538, line 7 in equation (19) should be replaced with above mentioned and

defined function.
o In the first line on the page 2536, "u + 1 — Inu > 0” should be replaced with "u +1 —In(u + 1) > 0”.

o On the page 2536 equation (13) should be replaced with

LV1(0) = (1 - gyt J(A = BISO(E - 016) - B2SOh(t ~ 52(6) = (1 + 7)S(O) + OR ()

N (1 - h(ﬂ%l)(ﬁls(t)ll(t — 518 — (i + €1+ 71)1(®)

(250t = 62(6) = (1 + 2 + 2)(0)

10282(H)I3(t - 61(1))
(1 _ M)(yS(t) +71h(8) + 72La(t) - ( + OR(D)) + — 2(S(t)1+ 12
moyS OB = 0o(1) oIS ORE-01(1) S BE(E = (1))

2SO +12 T 2L+ 2L +1)
o)

1
+(1_I(t)+1

S = (m@h((t = 61(4)7) + m(w)ha((t = 52()7))S(E) + m

—arIn (S(t) = (m@h(( = 5:1(5)7) + m@)h((t = 62(9)7))S(E) + 1)
+ (1) + m@)SEL((t = 61(1)7) + 1 = In (L(t) + m@)SEL((t - 51(1) ) + 1)
+ Lo(t) + a()SEB((E = 62(6)7) + 1 = In (Ia(t) + na()S(E)((E = 52(8)) ) + 1)

+R(f)+1—-In R(t)]/\(du)
- f [S®) + a1 = In(S() + 1) + L) + 1= In(h(t) + 1) + Lo(t) + 1 = In (I(t) + 1)
Y
+R(H) + 1 - InR(t)|A(dw)

_ fy [_(1_5(;;1 )(nl(u)ll((t—61(t))_)+nz(u)Iz((t—52(t))_))5(f_)

+(1- I(t)+1 mSEL(( - 5:1(0))

(-5 (t) 5 )m0SEOR( - 52(0)" )]A(du)
)

= L1(V1()) + L2(Va (1)),

for t € [—7, Ty).
o The same page, 2536, L1(-) and L,(-) should be replaced by following expressions

Ll(Vl(t)) < (A + (3 + al)y tért+E&E+tmyYy+yr+y2+ 6) - [JN(t) - 8111(t) - 6212(1’)

) s(tI;1+ T(A+0R0) - 1 )(Vs(t) +7111(0) + 7212(8) + m(Bis (¢ = 01(5) + falalt ~ 02(1)

_ PiS(OL(E = 01(H)  BaS(B)La(t — 0a(t)) L
L(H+1 L(H) +1 2
OISO~ 1(t) | 03S*(I(E — ba(h))
2(L(H) + 1) 2(L(H) + 1)

(3Lt = 1(1)) + G313t — 52(1)))
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and

(1 ((t = 01()") + ma@la((t = 52(6)))S(¢)
Ly(Vi(t) = —a fln (1 3 (771 u 1( 1 )S(t1)72+u1 2( ) ))

Y

m@SEL((t - 01(H)") m()SE)R((t - 62(H)")
- fy 1r1(1+ XS )A(du)— fy 1n(1+ AOES )/\(du)

)/\(du)

(m@)h((t = 61H)7) + naGL((t = 52(6)7))S(E)
—n fy S(H+1 Aldu)
m@SE)L((t - 61(5)) ma(wSE)L((t - 5:(8)7)
- fy LO+1 Aldu) + fy LM+ 1

Adu),

for t € [—1, Ty).
o At the beginning of page 2537, instead of (14) it should be

Ll(Vl(t)) < (A + (3 + al)y +ta+ea+my+yr+y2+ (5) - 6111(1’) — E2Iz(i’) + ﬂl‘glll(t - (51(1’))
2 2 2
ot 0200 + 4 S50 0100 + o+ 5 e - ),

where it is used that S(t) < % and —— <1, fort € [T, ).

Il(t)+1’ Iz(t)+1
(Mm@ ((E=01(5) )+ ((E-62(1)))SE)

o In line 5, page 2537, expressions for x,y and z are replaced with x =

S(H+1 4
_ m@SEL(E=51(1)) = RSEIL(E=80))
1 11(;)+1 l andz = = T tz)+1 :
o On page 2537, (15) should be replaced with
(M@ (=01 (1)) + () ((E=02(5) )P SX(E)
SH+17
LOA®) <o [ _ )
Y 2(1 _ @ mh(=81)) )+ (h((t=82(1) »Zszm)
©O+17
S E)B(E=01()) BSAE)B((t-0(1))
2 2
N (ZIGE) Adu) + G Adu)
Y 51 — g ROSORE=5:10)) Y o1 — B OBE-5:0))
B i(B+17 LH+1)?
A? 2a 1
< hz—zm( Tt T )
% 1- 49}12—z — Oh24;

W

where we used the fact that S(¢) < i‘ and I(t Y Iz(t)+1’ 50 +1 <1, fort € [T, ).
o On page 2537, (16) should be replaced with

LVl(t) < (A + (3 + al)‘li +éa+tea+tmy+yr+y2+ 6) - 8111(f) - Ezlz(t) + alﬁlh(t - 61(1’))

2 2
T apal(t — 5a(t)) + G—(al + ’: )12(t 51(8) + %(111 + /; )12(t 55(8))
A2 om 1
R=AY +
u? ( )(1—49h2A—§ 1—eh2A—§)

o 2
= Ky — e1i(t) — exla(t) + mpuli(t — 01() + mPala(t — 52() + —(m + ﬁ J[HEG)

2

+ %(al + 2 )12(t 55(8)),
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while line 16 on page 2537, where constant K is defined, should be replaced with

A? 2a 1
Ki=A+@+a)u+er+e+my+n +)/2+(5+h2?A(Y)( : )

+
1 —491123—5 1-0n2d

e
o On page 2538, first two lines should be replaced with
L(Va(h)) = a1 () = (1 = & ()1 (¢ — 61(1)) + as(La(t) — (1 = S5(NLa(t - 2(1)))
+as(B (1) — (1= & (OB - 61(1))) + as(B(H) — (1 = S5H)B(E - 62(1))).
On the same page instead of lines 10 and 11 there should be
LV(t) = LV4(t) + LVx(t)

<K+ Il(t)(ﬂz - 51) + Iz(f)(ﬂs - 6‘2) + Lt - 51(f))(ﬂ1ﬁ1 - ﬂzkl) + I(t - 52(t))(ﬂ1ﬁ2 - ﬂ3k1)
2 2 2 2
+ w(6) + asB(t) + (¢ — 61(t))(02—1(a1 + %) - a4k1) +E(t - 62(t))(2(a1 + %) - a5k1),

2

(klmax{%,;%}+‘;—§)§ (klmax{%,%}+:—zz)
kl kl

o In (20) on page 2538, C should be defined as C := K; + ﬁ—zz(a4 + as5), where [1(t), L(t) < %, fort e [-1,11) is

used.
o On pages 2538, last equality should be replaced with

S

whileinline 13 constants a4 and as should be replaced with a, =

andas =

dV(t) = LV(Hdt + (1 - #)( — 01O (t = 51(H)dB1 (1) — 02S(B)a(t — 52(1))dBa(t))

)mamw—mmw&m+@ JosS(e)(t - 82(6)dBa)

1 1
" (1 Th+1 AGES

+ fy [8) = (m@n((t = 51(6)7) + @)L ((t - 5:(5)7))SE) + an

—ay In(S(t) = (ML ((t = 61(8)") + ma()((t = 62(8))))S(E7) +1)

+ (1) + m@)SEL((t = 61(1)) + 1 = In (L (t) + m@)SEL((t - 61(8) ) + 1)
+ I(t) + m@)S()R((t — 62(1))7) + 1 = In (La(t) + na(@)S(E)L((t - 62(£))7) + 1)
+ R(H) + 1 - InR(t) |N(dt, du)

- f [S(B)+a1—a1 In (S(t) + D)+ L (H)+1-In (11 (t) + 1)+ (1) +1-In (la(t) + 1) +R(H+1-In R(H) [N(dt, du),
Y

while at the beginning of page 2539, first three lines should be replaced with following expression

015(ML(E - 61(¢))
L(H)+1

025 (t - 52(f)))
AUET A

f‘ (m@)R((t = 61(6)7) + na(0L((t = 62(5)7))S(E)
-1 ln(l—
Y

dV(t) < LV(b)dt + (alolll(t —5y(t) - )dBl(t)

+@mma—mw»-

STl )N(dt, du)

_ f[ln (1 N Th(u)S(t‘)h((t - 61(t))_)) i (1 N nz(u)S(t‘)Iz((t - 52(,5))—)
Y

L) +1 L) + 1 )]N (dt, du).
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Therefore, inequality (21) on page 2539 should be replaced with
015(O)L(t - 61(%))
Il(f) +1
025(H)L(t - 02(t))

T L(O+1 )dBZ(t)

(m@)R((t = 51(6)7) + ma(0L((t = 62(5)7))S(+)
—ay fll’l (1 - 5

Y ) +1

m)SE((t = 61(5)") (S ((t = 62(5)7)

_fy[ln(“ L) +1 )+ln(1+ Lo +1

dV(t) < Cdt + (a10111(t —5i(8) - )dBl(t)

N (alazzza )

)N(dt, du)

)]N(dt, du).

o On page 2539 in lines 13, 14 and 16 expressions "k + 1 — Ink” and ”+ + 1 — In +” should be replaced with
"k+1—-In(k+1)” and ”% +1- ln(% + 1)”, respectively.
The rest of the proof and conclusion stay the same.

e In the proof of Theorem 4.2 on pages 2539-2546 we made following changes:

o On page 2540 lines 1, 8 and 15 should be replaced with "If following condition holds”, while on the same
page Case (1.1) - lines 2-3, Case (2.1) - lines 9-10 and Case (3.1) - lines 16-17 should be erased.
o On page 2540, line 20 should be replaced with

” ﬁ% % : .
— +—= <min{u+eée+y,pu+ e+ as. ie.
22 " 202 {u+ter+yL,u+er+ys)
2 2
1
Ré,z := - (ﬁ_12 + ﬁ_zz) < 1’ ”
min{u+ &1+ y1,p+ &+ 7,}\207 207

o On pages 2541-2542 Case (1.1) should be erased.
o On page 2542 lines 17-25 should be replaced by following:

1. Applying generalized Itd formula on function In I;(t) it can be obtained

dInl(f) =

BISMHN(E = 01(t)  oiS*OL(E = 5:(1)) ,
[ o) B 21(1) ~lura Wl)]dt

mSEN(=00)7)y  m@SEL((E-61()7)
+ [ [mfr+ o) )- )

1S (- 51()) m(u)S(t‘)ll((t - 61(t))7)
N LB + j; 1r1(1+ 0

S(HL(t-01(t)
Li(t)

])\(du)dt

)N(dt, du).

Using the fact that function f(x) = f1x — %fle for x =

2
maximum in & which is /3_12 and In (1 + z) < z, for any z > 0 we get
oy 207

, is increasing on [O, %J and therefore has
1

2 SO (E— 6:(F
dInly(t) < [% St +y1)]dt S )}1(@) ®) 5.1
m@SER((E - 51(5))y
+fyln(1+ 0 )N(dt,du).
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Integrating both sides of previous inequality from 0 to f and dividing with ¢ leads to

1 -1 2
M_ f[z“%—(‘u+él+)/1)]ds+ M) + M(t) (1)
where
(" a1SE)i(s - 61(5)) Th(u)S )11((5—61(5))_) -
M) = fo 16 =0y, ) - f f o s, du,

are continuous martingale and local martingale, respectively, such that M(0) = 0 and M(0) = 0. Due to the
fact that 0 < I1(f) < N(t) < %, forallt > —t (which is proven in Theorem 3.1) there exist constant C; > 0

such that ¢ tl Zl)(t)) < (Cy,s0

t 252 12 -5 2 2
[My, M1](t) = oS O (s 1(S))ds < 02C2A—t = limsu M < 02C2A— < 00,
12() 1 1H2 HooP ' 1 1y2

SV ((s = 61(5))"
V1, WIY(E) = f f In 2 , st (s~ 016 ))/\(du)dsglnz (1 + hC)A(ME

Li(s)
(M M) o
Hence, using Lemma 2.4 and Lemma 2.5 leads to
M(t) M(t

lim =0 and hmT):0

t—oo t—0oo

Taking limes superior of both sides of (1) we can conclude that

) _ B
lim sup

t—+o00 2 2

—(u+e1+y1).

o On page 2543, first line should be replaced with “Using condition (24) we obtain”, while beginning of
second line should be replaced with ” lim sup, , | Il—t(t) < ”. The rest of proof stays the same.

o On page 2543 in line 7, expression " V(t) := In (Ix(t) + 1)” should be replaced with "V (t) := InI5(t)”.

o On page 2543-2545 Case (3.1) should be erased.

o On page 2545 lines 14-27 should be replaced with:

3. Applying generalized It6 formula on function In (I;(t) + I>(f)) it is obtained
PiS(OL(E—06:(t)  (u+er+y)h()  BS(H)L(t—02(F)  (u+ &2+ y2)la(t)

Ain (0 + 1) = | LO+LO | LO+LO T LO+LO | LhO+ L0
_OSOE(E-5i1(H) 03P OB(E - 6z(t))]
2(Ii(t) + Ix(t))? 2(Ii(t) + Lx(t))?

1= 61(8)" ) + o) (£ = S2(1)" ))S(t
+fy[1n(1+ (m G (( (>)Iz(t)n+<bzt)(< ®)7))s( >)
(m oL ((t = 61(8)7) + na()L((t - 62(8))7))S(t)
Li(t) + L(t)
i+ S
(m@)n((t = 51(5)7) + (- 529)))S(t)
* fyln(l ' AGESAD)

]/\(du)dt

dBx(t)

)N(dt, du).
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Hence,
FISON(E—61(t) S ORE-0u(#)
din(l1(t) + L(t) < [ L+ 5L - 200 + L) —min{y+ e+ Y1, U+ e+ Yol
B2S(OL(t = 2()  03S*(OI(¢ ~ 52(f))]
L) + I2(t) 2(I() + (1)
(m@n (= 5:0)7) + mG0((t = 52(0)7))S¢E)
* fy[ln(l * LD + L) )
(m@)L((t = 5:6)7) + (L ((¢ = 625)7))S () o
- 10 + L) s
01S(HL1(t — 61(¢)) 025(t)r(t — 62())
AIOER D R A TOES AT
(m@)L(( - 816)7) + m2 (¢ 526)7))S(E),
" fylr‘ (1 " L() + L() )N(dt’ )
Using the same consideration as in the previous part of proof for maximizing functions we obtain
2 2
din(l1(t) + L(¢)) < [% + 2'8—(% —min{u+e+yL, u+er+ yz}]dt
01S(OL(E - 6:(F)) a25(H)a(t - 62(t))
IO E A R A TOET Ao R

(M@ (¢ = 5:6)7)+m@)h((t - 5:(5)7))SE)
[ nfrs AGEYAD

Integrating both sides of previous inequality from 0 to f and dividing with ¢ leads to

)N(dt, d).

In(I(f) + b() — In(h(0) + L(0) _1

t ﬁZ ‘82
: tf[_14__2—min{y+€1+)/1,y+52+7/2}]ds
0

2 2
201 202

1._ 1 - 1._
+ ;Ml(t) + ;Mz(f) + ;M3(t),

where

o (T aSEL(s = 6i(s)
Mi(t)_f(; WdBl(s),l—l,Z

are continuous martingales such that M;(0)=0,i=1,2and

] ' (m@h((s = 516)7) + m@)h((s = 5:(6)7))S6)
Ms(b) = fo fy 1n(1+ T5TEO

is local martingale such that M3(0) = 0. Furthermore, applying Lemma 2.4 and Lemma 2.5 (due to the

similar consideration as in the previous part of proof) yields to
Mi(t .

lim % =0,i=1,2 and lim

t—oo t—oo

)N(ds, du)

M;(t) _

0
Taking limes superior of both sides of (2) leads to

2 2
limsupw < ﬁ—1+'8—22—min{y+€1 + Y1, 4+ &2+ Yol

t—00 t 20% 2(72
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o On page 2456, first two lines should be replaced with: “Using (28) leads to

In (L(t) + La(t))

; <minfu+eée+y,u+ée+ )/2}(72(1)’2* -1)<0 as”

lim sup
t—+o00
The rest of the proof stays the same.
o In the proof of Theorem 5.2. on pages 2546-2552 we made following changes:

o On page 2546, in line 13 after text “Assumption 2.3” it should be added "for k; > 1”.

o On page 2547, in line 1 and on page 2549, in line 4 expression "V := Vi + V, : RY — [0, )” should be
replaced with "V := V; + V.

o On page 2547, left side of (55) should be replaced with “dV,(t) = %(Il(t) — (1= 8} (DL (t - 51(t)))”, while
on the page 2550, line 14 should be replaced with

"dVa(t) = BE (1) - (1= 8 ()L (t - 1(1)) + B2 (L) — (1= 85(B) Rt = 62(1))"

o On page 2548, line 13, instead of expression "M; (t) and M,(t) are defined in (32) and (33), respectively” it
should be

t
o - [ B 0E)

Il(S) +1
and
it f f 1 (1 m)S()n((s - 61<s>>))N(d o
= n + S,au
’ 0 Jy Lis) +1
are continuous martingale and local martingale, respectively, such that M;(0) = 0 and M>(0) = 0. Also,
t6252(s)[2(s — 61(s)) o2 A4 My, My](t)  02A*
_ 1 1 <A 1i L ML) %
[M7, M1]1(t) fo e+ 1) s < A t = th—itlp . < < 00,
f m@)S(s)N((s - 61(5))") hA
My M0 = [ [ w2 (1+ Jrcads <1 (1+ == e
0 = [ [ e (@) =
t
N limf diMy, Mo)(S) o (1 + @)A(Y) < oo,
t—oo ) (1 + S)2 1%
Hence, using Lemma 2.4 and Lemma 2.5 leads to
tlim M;(t) =0 and tlim Ma() =0 as”

o On page 2548, in line 18, expression "—In (I;(t) + 1) > —In %” should be replaced with “"—In (I;(¢) + 1)
> —In (% + 1)”, while on page 2552, in line 14, expression ”—1In ([1(f) + 1), - In (lx(t) + 1) > —In %” should be
replaced with "—In(l1(t) + 1), - In(I() + 1) > —In (% + 1)”.

o On page 2552, in line 15 in numerator of fraction, expression ”¢ — 2” should be replaced with "¢,”.
The rest of the proof stays the same.
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