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BRI, NIRIE (13) AT H 1 RS
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5
H
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R (16) L RGBS M ay T2 IHEA AT
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VMRS Z) () e A 9 of RERS ™ AR BENLILIRIL R
M7 7 I EZR AT

0< aim <m? (17)

FIH (16) A1 (17) 2, £ E 25 A, m, 2, w,

v, YIUEMTETIE T, REFEE N IRIE A D¢ T 1
FERRLE af BefS AL BE L LR I G ) 2 8 X a4
FHZ a3 (v2) M a3 5(v2) N
a3 (v2) = [(K1Ky — KoKy) (M1 K3 + My Ks)

— (K1 K4 + KoK2) (M K5 — M2 K3)]

X (M Ko 4+ MyKy) ™, (18)
ag,z(@) = [(K1 K2 — KoK4) (M1 K3 + M>K5)

— (K1 Ky + KoK3) (M1 K5 — My Ks)
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X (M1 Ko + MaKy) ™. (19)

KIAESHMENA =1, m =1, 2 =

0.65, w =1, v1 = 0.1, v = 0.1 K, M#fE (17) XKES
B vo-a W RE R, ERSHEMET, £ (v,
a2) I 7 N B TR B X3, ) 3R 43 e 2 i 7 41
M AT Zy (t) 148 75 5 BE a2 RE A% 7 A B B L R
WE; RZ, 4 (v2, a3) MEUETE N B E A X,
MTEFEF AXRT o MBENLIEIRIL G = E. "m0,
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ZH L.
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B2 2:400 7 AE LA RS0 T of-AK 2
Pl 2. e, AR KR IR RS Zo (t) 1R 1 7 AT
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o5 HAE P 50 a2 7F 0.306 < a3 < 0.936 7 [l PV I,
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e
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4.2 RGREMEIRIE A X TEREERE o2
HIREHHERIN K
BT 41T 1I0HE, RGFEAS I RHRNE A X
THNARERTE S Zo () I 75 AR o BEAE ™ EBE L
IRV G R ZUOB T RESHHEEL. % & A1E
N ad B —JerR H, RIE (14) 38, R Gea 2 N 3R g
A(a3) 1E a3, SEHAFRARAH,
a3 = [(K1K> — KoKy)(K2 K3 + K4 Ks)

+ (K1 Ky + KoKy) (K3 Ky — K3 Ks)
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x (K34 K3)~'. (20)

MR (20) 30 5% M 75 9 JEE a3 75 996 A2 AR 3R A 2%
i (15) 3K, T H R GRS W N IR IE A 5 e s
Z(t) FIWE P 58 a3 R AEREN LRI B 78 73
BTN

0 < a3, < a3 - (21)

[FRE, R4 (20) F1(21) 2, 72 [ & 28 A, m,
2, w, vo, YHUAEIE T, ATE H AXT a3 AW
P E BB IR IR S H IR F - 28 of | (01) AN

a%,z(vl) N
ai 1 (v1) = [(KoKis — K1Ks) (K3 K> + K5 Ka)
— (K1 Ky + KoK») (K3 Ky — K2 K)]
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S v1-a2 TR E R, RS EEE T, &
(v1, a?) FIHUETENE 3 KB X 3K, T RS Fa 25
NPRTE A KT Zo(t) e 3 a3 BB 15 5 R 4t
FEAERENIERIMG; 2, %5 (v1, o) FEUEE AN
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P
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0 05 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
vy

3 FaASUIRRIE A 5 TMERA URIE o2 AE0s A AL

TRILRI v1-a2 ZHCEFFRE RO XEIUER (v1,

a?) BB S A X T af BIBEHLIGIRIL Gk, bS5

BAER: Ag=1,m=2,02=12 w=1, vy = 0.5,

v=0.1

Bl A2z dfi] 7 AN 3 AH [F] 2 80T 2R Gt A 25 i) B

PRi| A 5¢ T W 5 o B o2 AR L il 2R 45 ) Hb,
M) R K VE MRS Z(t) MR S A R F e, = 2.5
i, A (22) A1 (23) 2] BL45 H ad-A RE W5 B
LR 06 il 2 B R P A T a2 N AL I LRSS LA
0.6493 < a? < 2.2023. WK 4 R, fEHSHAE
N, BMEFESRE o = 1.5 (K4 (b)), miRih 2k a3-
AR BRI IRE, B RS~ A M ALIE RIS 1M
MIE SR N o = 0.6 fla? = 2.30F (4 (a),(c)),
Wi 7 [t 2 a3- A PR RO AR AL, B I 2 50 S AN RE
B ARG AFENILIRILR.
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Abstract

When Brownian particle moves in a viscoelastic medium, the surrounding molecules not only collide with the
Brownian particle but also adhere to the Brownian particle randomly, thereby changing the mass of the Brownian particle.
We investigate the stochastic resonance phenomenon in an underdamped linear harmonic oscillator with fluctuating mass
and fluctuating frequency under an external periodic force. The exact expressions of the first moment and the amplitude
of the output signal are obtained by using the Shapiro-Loginov formula and the Laplace transform technique. We
establish the necessary and sufficient conditions for the emergence of the stochastic resonance phenomenon induced by
the mass fluctuation noise intensity and frequency fluctuation noise intensity. Furthermore, based on the necessary and
sufficient conditions, the output amplitude shows a non-monotonic dependence on the noise intensity, which means that

the stochastic resonance phenomenon happens.

Keywords: mass fluctuation noise, frequency fluctuation noise, stochastic resonance, underdamped

linear harmonic oscillator
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