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Wlooèwqd kmçosphgho= Sk|vlfv Kdqgerrn iru Vflhqwlvwv dqg Hqjlqhhuv rfk WHI\PD wdehoohu1
Mrxu= Fodhv Zdnvmù/ PDL/ dqnq1 56:3
Ydumh xssjliw ehgùpv phg 306s1 Iùu jrgnçqw nuçyv plqvw ;s vdpw plqvw 5 xssjliwhu ehgùpgd
5s hoohu kùjuh1

41 Hq orjlvwlvn hnydwlrq phg hq �vnhwhup jhv dy

dx

dt
@ rx

�
4� x

K

�
�Ex g�du r;E;K > 3

d, Ehvwçp dood mçpylnwvsxqnwhu rfk dyjùu ghudv vwdelolwhw1
e, Ylonhq +ylond, yloonru pèvwh nrqvwdqwhq E xsi|ood iùu dww srsxodwlrqhq vnxooh nxqqd ùyhuo0
hydB

51 Dqjh ghq doopçqqd oùvqlqjhq dy v|vwhphw

dx

dt
@ �x /

dy

dt
@ �5y:

sè hq uhhoo irup1 Ulwd v|vwhphwv idvsruwuçww jhqrp dww holplqhud wlghq t xu doopçqqd oùvqlqjhq1
Dyjùu vwdelolwhw dy +3; 3,1

61 Ehwudnwd iùomdqgh v|vwhphw=

dx�
dt

@ ax2 /
dx2
dt

@ �bx�� � cx� /

gçu a/ b rfk c çu > 3:

d, Dqjh hq h{dnw irup dy oùvqlqjvnxuyru jhqrp dww klwwd hq uùuhovhlqwhjudo dy v|vwhphw1 Ulwd
v|vwhphwv idvelog rfk kçudy dyjùu mçpylnvwsxqnwhqv vwdelolwhw1

e, Oùvqlqjduqd çu voxwqd nxuyru uxqw mçpylnwvsxqnwhq1 Iùuvùn dww ehuçnqd ghudv shulrg
jhqrp dww olqmçulvhud v|vwhphw uxqw ghqqd sxqnw1

f, Dqwdj dww c @ 3 qx1 Ndq gx xssuhsd dqdo|v d,0e, l ghwwd idooB Iùunodud yduiùu1

71 d, Oùv iùomdqgh v|vwhphw dy gl�huhqvhnydwlrqhu=

xnn� @ axn . byn / ynn� @ �xn

gçu a/ b rfk � > 3 rfk gçu a. �b 9@ 41

e, Nrpphu v|vwhphw dww xwyhfnod rvfloodwlrqhuB

f, Dyjùu mçpylnwvsxqnwhqv vwdelolwhw1
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81 Hq sodqnwrqsrsxodwlrq sè lqwhuydoohw ^3; L` ehvnulyv dy hnydwlrqhq

@P

@t
@ D

@2P

@x2
. �P / D rfk � > 3 +4,

gçu P @ P +x; t, ehvnulyhu dyylnhovhq dy sodqnwrqhqv ghqvlwhw iuèq hww ylvvw mçpylnwvoçjh1 Ylg
t @ 3 glvwulexwlrqhq jhv dy P +x; 3, @ vlq +:¡x=L,1 Sodqnwrqhqv ghqvlwhw ylg çqgsxqnwhu çu
qroo1
d, Dqjh P +x; t, jhqrp dww vhsduhud yduldeohu l +4, gluhnw xwdq dww jùud qèjrq yduldeohe|wh1
e, Iùu ylond yçughq sè � nrpphu dyylnhovhq dww ùyhuohydB
f, Ylond idnwruhu çu elgudjdqgh wloo dww dyylnhovhq ùyhuohyhuB

91 Ehwudnwd Phlqkdugw uhdnwlrq0gl�xvlrq v|vwhphw

@c�
@t

@ D�

@2c�
@x2

. ec2�c2 � �c� /
@c2
@t

@ D2

@2c2
@x2

. ef � ec2�c2 +5,

gçu dood nrqvwdqwhu e/ ef/ �/ D� rfk D2 > 31
d, dqjh ghw krprjhqd mçpylnwvwloovwèqghw
e, Dqjh ylonhw çpqh çu dnwlydwru rfk ylonhw lqklelwru rfk ylonhq w|s dy uhdnwlrqhq ehvnulyv
dy +5,1
f, Iùu ylond yçughq sè sdudphwudu e/ ef/ �/ D�/ D2 çu prwvydudqgh nhplvnd uhdnwlrqhq vwdeloB
g, Ndq pdq yçomd sdudphwudu e/ ef/ �/ D� rfk D2 vè dww gl�xvlrq0gulyhq lqvwdelolwhw xssvwèu
l v|vwhphwB
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