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�®¤¥«ì ¤¨ ¬¨ª¨ á¨áâ¥¬ë \å¨é¨ª | ¦¥àâ¢ " á

§ ¯ §¤ë¢ ¨¥¬

�. �. �¥¤®à¥§®¢, �. �. �âî¯¨

� áá¬ âà¨¢ ¥âáï ¬®¤¨ä¨ª æ¨ï á¨áâ¥¬ë å¨é¨ª |¦¥àâ¢  �®âª¨|�®«ì-

â¥àà , ¢ ª®â®à®© ¯à¥¤¯®« £ ¥âáï, çâ® ¯à®æ¥ááë à®¦¤¥¨ï ¢ ¯®¯ã«ïæ¨¨ ¦¥àâ¢

à¥ «¨§®¢ ë á § ¯ §¤ë¢ ¨¥¬ ¢ á«¥¤ãîé¥© ä®à¬¥:

•
x = ax(t − τ)e

−ατ−
tR

t−τ

(βx+γz)dt

− αx − βx2 − γxz
•
z = −α1z + γ1xz

(1)

£¤¥ x(t) ¨ z(t) | ç¨á«¥®áâì ¦¥àâ¢ ¨ å¨é¨ª®¢ ¢ ¬®¬¥â ¢à¥¬¥¨ t á®®â-

¢¥âáâ¢¥®. �á¥ ¯ à ¬¥âàë ¢ ¬®¤¥«¨ (1) ¯®«®¦¨â¥«ìë. �à¥¤¯®« £ ¥âáï, çâ®

á ¬®à¥£ã«ïæ¨®ë¥ ¬¥å ¨§¬ë ¢ ¯®¯ã«ïæ¨¨ å¨é¨ª®¢ ¢ ¬®¤¥«¨ (1) ®âáãâáâ¢ã-

îâ. �®á«¥ § ¬¥ë ¯¥à¥¬¥ëå t = τt′ , βτx = u , γτz = v á¨áâ¥¬  (1) ¬®¦¥â

¡ëâì ¯à¥¤áâ ¢«¥  ¢ á«¥¤ãîé¥¬ ¢¨¤¥:

•
u = Au(t′ − 1)e

−B−
t′R

t′−1

(u+v)dt

−Bu − u2 − uv
•
v = −Cv + Duv

(2)

£¤¥ A = aτ , B = ατ , C = α1τ , D = γ1τ , á  ç «ìë¬¨ ¤ ë¬¨

u(t′) = ρu(t
′) � 0, v(t′) = ρv(t

′)0, t′ ∈ [−1, 0], ρu(t
′), ρv(t

′) ∈ C[−1,0]. (3)

�á®¢ë¥ á¢®©áâ¢  ¬®¤¥«¨ (2){(3) â ª¨¥:

�¥®à¥¬ . �á¥ à¥è¥¨ï á¨áâ¥¬ë (2) á ãá«®¢¨ï¬¨ (3) ¥®âà¨æ â¥«ìë¥ ¨

®£à ¨ç¥ë¥.

�à¨ A � BeB ¢á¥ à¥è¥¨ï § ¤ ç¨ (2){(3) áâà¥¬ïâáï ª  ç «ã ª®®à¤¨ â.

�á«¨ A > BeB, â® áãé¥áâ¢ã¥â á®áâ®ï¨¥ à ¢®¢¥á¨ï   ®á¨ Ou, ï¢«ïî-
é¥¥áï  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢ë¬ ¯à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï

BeB < A <

(
B +

C

D

)
e(B+ C

D ) (4)

�á«¨ ãá«®¢¨¥ (4) ¥ ¢ë¯®«ï¥âáï, â® áãé¥áâ¢ã¥â ¥âà¨¢¨ «ì®¥  á¨¬-

¯â®â¨ç¥áª¨ ãáâ®©ç¨¢®¥ á®áâ®ï¨¥ à ¢®¢¥á¨ï   ¯«®áª®áâ¨ Ouv.
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