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41 Hq srsxodwlrq dy plnurrujdqlvphu hyroyhudu hqoljw iùomdqgh hnydwlrq

dx

dt
@ +x� a,+x� b, g�du a > b > 3 +4,

gçu x @ x+t, çu srsxodwlrqvghqvlwhw ylg wlghq t1

d, Ehvwçp dood mçpylnwvsxqnwhu rfk dyjùu ghudv vwdelolwhw +4s,1

e, Oùv hnydwlrqhq +4, jhqrp yduldehovhsdudwlrq1 Ydg kçqghu phg x qçu t $ 4 B +5s,1

51 Dqjh ghq doopçqqd oùvqlqjhq dy v|vwhphw

dx

dt
@ x. y;

dy

dt
@ �5y

+4s,1 Ulwd v|vwhphwv idvsruwuçww +4s,1 Dyjùu vwdelolwhw dy +3; 3, +4s,

61 Iùomdqgh v|vwhphw ehvnulyhu srsxodwlrqvg|qdpln l hq srsxodwlrq dy kùjhu0 rfk 0yçqvwhuyludgh
+uljwk0 dqg ohiw fxuolqj, vqljodu hqoljw R1 Euhwvfkhu rfk U1 Jrwwolhe=

dL

dt
@ L� +L2 . aLR, /

dR

dt
@ R� +R2 . aRL,/ a > 41

gçu L @ L+t, � 3 rfk R @ R+t, � 3 ehvnulyhu dqwdohw yçqvwhu0 uhvshnwlyh kùjhu0yludgh vqljodu1

d, Dqjh dood mçpylnwvsxqnwhu rfk dyjùu ghudv vwdelolwhw vdpw ndudnwçu +gyv1 rp sxqnwhq çu
vsludo/ nqxw hwf111, +418s,

f, Ulwd dood qxoofolqhv rfk idveloghq dy v|vwhphw vdpw dyjùu vqljoduqdv iudpwlg1 +418s,

71 Ehwudnwd hq lfnh0olqmçu gl�huhqvhnydwlrq xnn� @ f+xn, phg hq mçpylnwvsxqnw x1 Irupxohud
+4s, rfk ehylvd +4s, vwdelolwhwvnulwhulxp iùu x1 Wlooçpsd ghq iùu dww dyjùud vwdelolwhw dy dood
mçpylnwvsxqnwhu dy hnydwlrqhq xnn� @ xn oq+x2n, +4s,1
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81 Hq srsxodwlrq sè lqwhuydoohw ^3; L` ehvnulyv dy hnydwlrqhq

@P

@t
@ D

@2P

@x2
. �

@P

@x
/ D rfk � > 3 +5,

gçu P @ P +x; t, ehvnulyhu dyylnhovhq dy srsxodwlrqhqv ghqvlwhw iuèq hww ylvvw mçpylnwvoçjh1
Ylg t @ 3 glvwulexwlrqhq jhv dy

P +x; 3, @ h{s
�
��x

5D

�
vlq +8¡x=L,

Ghvvxwrp yhw pdq dww P @ 3 ylg lqwhuydoohwv çqgsxqnwhu1
d, Dqjh ghq h{dnwd oùvqlqjhq P +x; t, jhqrp dww vhsduhud yduldeohu l +5, +5s,

e, Iùu ylond yçughq sè � nrpphu dyylnhovhq dww ùyhuohydB Ylond idnwruhu çu elgudjdqgh wloo
dww dyylnhovhq ùyhuohyhuB +4s,

91 Ehwudnwd hq jo|nro|wlvn rvfloodwru=

@c�
@t

@ D�

@2c�
@x2

. � � kc� � c�c
2
2 /

@c2
@t

@ D2

@2c2
@x2

. kc� . c�c
2
2 � c2 +6,

gçu D� rfk D2 > 3 rfk gçu k < ��21
d, Dqjh ghw krprjhqd mçpylnwvwloovwèqghw1 +4s,
e, Xqghuvùn rp v|vwhphw ndq xwyhfnod gl�xvlrq0gulyhq lqvwdelolwhw1 +5s,
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