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| =p(t)u+ (1) w(0) = u(w), ¥(0) = u/(w)

e We say that | p € VT (w) | if

u € AC'([0,w]),
u'(t) > p(t)u(t) fora.e. t€[0,w], = u(t)>0 forte|0,w]
u(0) = u(w), v'(0) = u'(w)

Alternatively — Green's function is positive, or antimaximum principle holds

o We say that | p € V™ (w) | if

u € AC'([0,w]),
u(t) > p(t)u(t) fora.e. t€[0,w], = u(t) <0 forte€[0,w]
u(0) = u(w), v'(0) = u'(w)

Alternatively — Green's function is negative, or maximum principle holds

o We say that m if the problem

' = p(u; u(0) = uw), ¥(0) = u'(w)

has a positive solution.



W' = plthu+ h(e)|u] sgnu(t);, w(0) = u(w), W(0)=w'(w) | (17)

h(t) >0 fora.e.t € [0,w], h#£0 (H1)

Theorem A
Let (H:) be fulfilled. Then

pEV (W)UWo(w) = (1) has only the trivial solution




o p(t):=a, h(t):=b, X:=3

i
v’ = au + bu®

opeV (w)UW(w) < a >0,

(H1) holds <= b>0

)



o p(t):=a, h(t):=b, X:=3

opeV (w)UW(w) < a >0, (Hi) holds <= b>0

e|a>0,b>0

()
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Theorem A
Let (H:) be fulfilled. Then
pEV (W)UWo(w) = (1) has only the trivial solution
h(t) >0 fora.e. t€|[0,w] (Hz)

Theorem B
Let (H2) be fulfilled. Then

pZV (w)UVWo(w) == (1T) has a unique positive (resp. negative) solution




o p(t):=a, h(t):=b, X:=3

o p ¢V (w)UW(w) < a <0, (H2) holds <= b>0

)



o p(t):=a, h(t):=b, A:=3

" 3
u = au+ bu

e p gV (w)UW(w) <= a <0,

e|la<0,b>0

(H2) holds <= b >0

()
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Theorem B
Let (H2) be fulfilled. Then

pZV (w)UVWo(w) = (1T) has a unique positive (resp. negative) solution




W' = p(t)u+ h()lul sgnu(t); u(0) = u(w), w'(0) = u'(w) (1)

h(t) >0 fora.e. t€[0,w], R#0 (Hy)

Theorem A
Let (H:) be fulfilled. Then

pEV (W)UWo(w) = (1) has only the trivial solution

h(t) >0 fora.e. t€[0,w] (Hz)

Theorem B
Let (H2) be fulfilled. Then

pZV (w)UVWo(w) = (1T) has a unique positive (resp. negative) solution

Theorem C
Let (H.) be fulfilled. Then

p€IntVT(w) = (1T) has exactly three solutions (positive, negative, and trivial)
v




o p(t):=a, h(t):=b, X:=3

v = au + bu® (2)

@ Theorem C claims: —Z—z <a<0, b>0 = -equation (2) has exactly three
w-periodic solutions (positive, negative, and trivial)
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° —% <a<0, b>0 = equation (2) has exactly three w-periodic solutions
(positive, negative, and trivial) = every non-trivial w-periodic solution to (2) is
either positive or negative
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"
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(positive, negative, and trivial) = every non-trivial w-periodic solution to (2) is
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o p(t):=a, h(t):=b, X:=3

"

v = au + bu® (2)

2 . - .

° —‘t}% <a<0, b>0 = equation (2) has exactly three w-periodic solutions
(positive, negative, and trivial) = every non-trivial w-periodic solution to (2) is
either positive or negative

@ u is a periodic solution of (2) corresponding to a closed orbit == the minimal
period T' of u satisfies o

T >
~ Vlal




w' = p(tyu — h(t)|u] sgnu(t); w(0) = u(w), ¥(0) = u'(w)

h(t) >0 fora.e. t €[0,w], h#£0

Theorem D
Let (H:) be fulfilled. Then

(17) has a positive (resp. negative) solution <= p € V™ (w)




"

W' = p(t)u— h()ul sgnu(t); u(0) = u(w), w'(0) = u'(w)

h(t) >0 fora.e. t €[0,w], h#£0
Theorem D
Let (H:) be fulfilled. Then
(17) has a positive (resp. negative) solution <= p € V™ (w)
It means that

pEV (w) = (17) has a positive (resp. negative) solution

and

p¢€V (w) = (17) has no non-trivial sign-constant solution




o p(t):=a, h(t):=09,

e p¢EV (w) < a<0,

A:=3

(H1) holds <= b>0

)



o p(t):=a, h(t):=b, A:=3
.

e p¢ZV (w) & a<0, (H1) holds <= b>0

@ (a<0,b>0




o p(t) :=a, h(t):=b,

e pEV (W) < a>0,

A:=3

(Hy) holds <— b>0

()



o p(t):=a, h(t):=b, X:=3

"
v’ = au — bu®

e pEV (W) < a>0, (H1) holds < b>0

e|a>0,b>0

()



o p(t):=a, h(t):=b, X:=3

e pEV (W) < a>0, (H1) holds < b>0

e|a>0,b>0

e 0<a< iL;, b>0 = equation (2) has a unique positive (resp. negative)
w-periodic solution

()
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u" = p(t)u + h(t)|u| sgnu

e A>1
w' = p(t)u £ h(t)In(l + |u|)u

¢
u' = p(t)u £ h(t)p(u)u

° v € C(R)



u" = p(t)u + h(t)|u| sgnu

e A>1
w' = p(t)u £ h(t)In(l + |u|)u
¢
W = p(t)u & h(t)p(u)u
° v cC(R)

¢

u' = p(t)u £ q(t, u)u

@ g: [0,w] x R — R is a Carathéodory function



