
3 Fizika-riyaziyyat elml 2019

yelenamustafayeva@gmail.com



=⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

∂+
∂

∂−
∂

∂=
x

xu
x

xua
x

xuxlu



RSxxxxxxxxD ⊂∈=>==

+⎥
⎦

⎤
⎢
⎣

⎡
∂
∂+

∂
∂≡ ∑

=
==

j
xx

j
ijxx

j
iji x

xux
x
xuxul γγ αα

=∑
=k

k
k

i xxxux γα

Sprbaxi Ox=∈=

xxxxu ϕ=

xx
x
xu

x ϕ=
∂
∂

=

xOxS ⊂ D
OxxOx = xk

ijα =ki j
=kixk

iα ba .

x
=∂

∂−+→
∂

∂
xx

xuxxpuup
x

xu

Sxxpfxpukxpu ∈=+Δ

a
pk =

=∂
∂+−=

xx
xuxxpuxxpf

+
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∂
∂+

∂
∂≡ ∑

=
==

j
xx

j
ijxx

j
iji x

ux
x
uxul γγ αα

baxixxpux
k

k
k

i ∈==+∑
=

γα

BbbpuAaapu == γγ

ξξ −−=− xkHixU



+−=
x

ixH
π

→x

+−=+
−

−=+
−

−−=− ξ
πξπξπ

ξ xk
xkxk

iixU

=+
−
−

−
=+−

∂
∂=

∂
−∂

ξ
ξ

ξπ
ξ

π
ξ

x
xk

xk
xk

xx
xU ii

ii

=+
−
−−= i

x
xx i

ξ
ξ

π

S

∫∫ −=−+Δ
SS

dxxUxpfdxxUuku ξξ

=−+−
∂

∂
∫∑∫

= Sj S j

dxxUxpukdxxU
x

xpu ξξ

+⎥
⎦

⎤
⎢
⎣

⎡
∂

−∂
∂

∂−−
∂

∂= ∑ ∫ ∫
= Γj S jj

jx
j

dx
x
xU

x
xpudxxxU

x
xpu ξνξ

=−+ ∫
S

dxxUxpuk ξ

∑∫
= Γ

+⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

−∂−−
∂

∂=
j

jx
jj

dxx
x
xUxpuxU

x
xpu νξξ

=−+
∂

−∂+ ∫∫ ∑
= SS j j

dxxUxpukdx
x
xUxpu ξξ

∫∑∫ −+⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

−∂−−
∂

∂=
= Γ Sj

jx
jj

dxxxpudxx
x
xUxpuxU

x
xpu ξδνξξ

ξ−xU



∑
=

−=−+Δ=−+
∂

−∂
j

x
j

xxUIkxUk
x
xU ξδξξξ

=−∫ dxxUxpf
S

ξ

∫∑∫ −+⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

−∂−−
∂

∂=
= Γ Sj

jx
jj

dxxxpudxx
x
xUxpuxU

x
xpu ξδνξξ

∑∫
= Γ

−⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

−∂−−
∂

∂−
j

jx
jj

dxx
x
xUxpuxU

x
xpu νξξ

=−− ∫ dxxUxpf
S

ξ
⎪⎩

⎪
⎨
⎧

Γ∈

∈
=−∫ ξξ

ξξ
ξδ

pu

Spu
dxxxpu

S

=ξpu ∑∫
= Γ

+⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
∂

−∂−−
∂

∂−
j

jx
jj

dxx
x
xUxpuxU

x
xpu νξξ

dxxUxpf
S
∫ −+ ξ Γ∈ξ

=ξpu ∫
Γ

⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

−∂−−
∂

∂− dxxUxpuxUxpu
xx ν
ξξ

ν

dxxUxpf
S
∫ −+ ξ Γ∈ξ

=ξpu +⎟⎟⎠

⎞
⎜⎜⎝

⎛
⎟
⎠
⎞⎜

⎝
⎛ −

∂
∂−−

∂
∂− ∫

Γ

dxxkxpuxkxpu
xx

ξ
πν

ξ
πν

+−+ ∫ dxxkxpf
S

ξ
π

Γ∈ξ



=
∂

−∂ m
x
xU

m

ξ S

∫∫ ∂
−∂=

∂
−∂+Δ

S mS m

dx
x
xUxpfdx

x
xUxpukxpu ξξ

=
∂

−∂+
∂

−∂
∂

∂=

=
∂

−∂+Δ=
∂

−∂

∫∫∑

∫∫

= S mS mj j

S mS m

dx
x
xUxpukdx

x
xU

x
xpu

dx
x
xUxpukxpudx

x
xUxpf

ξξ

ξξ

−−+
∂

−∂
∂

∂+

+⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
∂

−∂−
∂

−∂
∂

∂=

∫∑∫

∑∫

Γ= Γ

= Γ

dxxxUxpukdxx
x
xU

x
xpu

dxx
x
xUx

x
xU

x
xpu

mx
j

jx
jm

j
mx

j
jx

mj

νξνξ

νξνξ

[ ]∫ ∂
∂−+−Δ−

S m

dx
x

xpuxUkxU ξξ

ξδξξ −=−+−Δ xxUkxU

xj
jx

j

xUx
x
xU

ν
ξνξ

∂
−∂=

∂
−∂∑

=

+
∂

−∂
∂

∂
∫
Γ

dxxU
x

xpu
xm ν
ξ

+
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∂

−∂−
∂

−∂
∂

∂+ ∫
Γ

dxx
x
xUx

x
xU

x
xpu

mx
j

jx
mj

νξνξ

−−+ ∫
Γ

dxxxUxpuk mxνξ =
∂

−∂
∫
S m

dx
x
xUxpf ξ

=

⎪
⎪
⎩

⎪⎪
⎨

⎧

Γ∈
∂

∂

∈
∂

∂

= m
pu

Spu

m

m

ξ
ξ
ξ

ξ
ξ
ξ



m, j

Γ∈ξ =i

=
∂

∂

m

pu
ξ
ξ

+
∂

−∂
∂
∂
∫
Γ

dxxU
x

xu
xm ν
ξ

+
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∂

−∂−
∂

−∂
∂

∂+ ∫
Γ

dxx
x
xUx

x
xU

x
xu

mx
j

jx
mj

νξνξ

−−+ ∫
Γ

dxxxUxpuk mxνξ ∫ ∂
−∂

S m

dx
x
xUxpf ξ

m, j jm ≠

=
∂

∂

m

pu
ξ
ξ

+
∂

−∂
∂

∂
∫
Γ

dxxU
x

xpu
xm ν
ξ

+⎥
⎦

⎤
⎢
⎣

⎡
−
−

+
−
−−

∂
∂+ ∫

Γ

dxx
x

xx
x

x
xx

x
xpu

mx
j

jx
i

j

ν
ξ
ξ

π
ν

ξ
ξ

π

−−−+ ∫
Γ

dxxxkxpuk mxνξ
π

+⎟⎟⎠

⎞
⎜⎜⎝

⎛
−
−−∫

S

m dx
x

xxxpf
ξ
ξ

π

=
∂

∂

m

pu
ξ
ξ

+
∂

−∂
∂

∂
∫
Γ

dxxU
x

xpu
xm ν
ξ

−⎥
⎦

⎤
⎢
⎣

⎡
−

−−−
∂

∂+ ∫
Γ

dx
x

xxxxxx
x

xpu jximxj

j ξ
νξνξ

π

∫
Γ

−− dxxxkxpuk
mxνξ

π
+⎟⎟⎠

⎞
⎜⎜⎝

⎛
−
−− ∫

S

m dx
x

xxxpf
ξ
ξ

π

xpf

n



jxmmxjmj xxxxxxxK νξνξξ −−−=

=
∂

∂

m

pu
ξ
ξ

+
∂

−∂
∂

∂
∫
Γ

dxxU
x

xpu
xm ν
ξ −

−∂
∂
∫
Γ

dx
x

xK
x

xpu mj

j ξ
ξ

π

+⎟⎟⎠

⎞
⎜⎜⎝

⎛
−
−− ∫

S

m dx
x

xxxpf
ξ
ξ

π
m, j mj ≠

=m k
k { } ==∈==Γ kba kk ξγξξξξξ

=
∂

∂

m

pu
ξ
ξ =+

−∂
∂
∫
Γ

dx
x

xK
x

xpu mj

j ξ
ξ

π

+
−∂

∂+
−∂

∂= ∫∫
ΓΓ

dx
x

xK
x

xpudx
x

xK
x

xpu mj

j

mj

j ξ
ξ

πξ
ξ

π

x
dxdx

xν
= k

x
dxdx

xν
−= k

=
∂

∂
= x

m
k

pu
γξξ

ξ

+
−∂

∂− ∑ ∫
= =

==
+

s

b

a
xx

xx
mj

xx
j

k

x
dx

x
xK

x
xpu

k
ss νξ

ξ
π γξ

γγ

mjki ≠=
sk =

=
∂

∂
= x

m
k

pu
γξξ

ξ

+
−∂

∂− ∫
=
==

+ b

a
xx

xx
mj

xx
j

k

x
dx

x
xK

x
xpu

k
kk νξ

ξ
π γξ

γγ

mjkm ≠=



===
=
= kxKxK

k
k xxmj

k
mj

ξγξ
γξξ

ξγξ
γξ

k
k xxx

=
=− k

=−
=
=

ξγξ
γξ

k
k xxx =−+− ξγγξ kk xx

( )[ ]ξγξ −++−= xOxx k

( )[ ]ξγξ −++= xOxxP kk

=−
=
=

ξγξ
γξ

k
k xxx ξξ xPx k−

x=ξ

≠⎟⎟⎠

⎞
⎜⎜⎝

⎛
+=

dx
dxxP k

k
γ =k

mjkm ≠=

=
∂

∂
= x

m
k

pu
γξξ

ξ

+
−∂

∂− ∫ =
+ b

a
xk

k
mj

xx
j

k

x
dx

xPx
xK

x
xpu

k νξξ
ξ

π γ

x=ξ

+−⎟⎟⎠

⎞
⎜⎜⎝

⎛
+= ξ

ξ
ξ

x
xxP
xxK

dx
d

xxP
xxK

xP
xK

k

k
mj

k

k
mj

k

k
mj

ξ
ξ

xP
xK

k

k
mj

ξπ
ξ
−

−
⎟⎟⎠

⎞
⎜⎜⎝

⎛
x

x
xxP
xxK

dx
d

k

k
mj



=
∂

∂
= x

m
k

pu
γξξ

ξ

+
∂

∂
−

− ∫ =
+ b

a
xk

k
mj

xx
j

k

x
dx

xxP
xxK

x
xpu

x k νξπ γ

m,j
mj ≠

{ }bakk ∈===Γ ξξγξξξξ =k Γ S

== ξγξξ
k

pu

−−
∂

∂−⎟
⎠
⎞⎜

⎝
⎛ −

∂
∂

∫∫
ΓΓ

dxxkxpudxxkxpu
xx

ξ
πν

ξ
πν

=−− ∫ dxxkxpf
S

ξ
π

−−
∂

∂−⎟
⎠
⎞⎜

⎝
⎛ −

∂
∂= ∫∑ ∫

Γ= Γ =
== dxxkxpudxxkxpu

xs xxx
xx

s s
ks

ξ
πν

ξ
πν γ

ξγξγ

=−− ∫ dxxkxpf
S

ξ
π

+⎟⎟⎠

⎞
⎜⎜⎝

⎛
−
−−=∑ ∫

= =
=

Γ
=

s xxx

x
xx

s

x
dx

x
xxpu

s
k

s

s νξ
νξ

π γ
ξγξγ

−−
∂

∂− ∫
Γ

dxxkxpu
x

ξ
πν

dxxkxpf
S
∫ −ξ

π kΓ∈ξ

== ξγξξ
k

pu

+⎟⎟⎠

⎞
⎜⎜⎝

⎛
−
−−∑ ∫

= =
=

Γ
=

s xxx

x
xx

s

x
dx

x
xxpu

s
k

s

s νξ
νξ

π γ
ξγξγ



−−
∂

∂− ∫
Γ

dxxkxpu
x

ξ
πν

dxxkxpf
S
∫ −ξ

π kΓ∈ξ

sk ≠
sk =

ξ→x

xpf

k

== ξγξξ
k

pu

=+⎟⎟⎠

⎞
⎜⎜⎝

⎛
−
−−=

=
=

Γ
=∫ x

dx
x
xxpu

xxx

x
xx

k

k
k

k

k νξ
νξ

π γ
ξγξγ

+
−

−
−= ∫

Γ

=
=

= x
dx

xPx

x
xpu

xk

xx
x

xx
k

k

k
k

k νξξ

νξ

π
γ

ξγξ

γ

i j k

=
∂

∂+
∂

∂
== ξγξξγξ ξ

ξξβ
ξ
ξξβ

j
ij

j
ij

pupu

=+
∂

∂
−

−= ∑ ∫
=

=
+

k

b

a
xk

k
jm

xx
m

kk
ij x

dx
xxP
xxK

x
xpu

x k νξπ
ξβ γ

+
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∂

∂−
−

= ∫ ∑
=

=
+b

a
xk k

k
jm

xx
m

k
ij

k

x
dx

xxP
xxK

x
xpu

x k ν
ξβ

ξπ γ

jm ≠
xk

ijβ =kk
ij ξβ

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
∂

∂+
∂

∂∑
=

==
j j

ij
j

ij
pupu

ξγξξγξ ξ
ξξβ

ξ
ξξβ

+
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∂

∂
−

−= ∑∫ ∑
= =

=

+

j

b

a
xk k

k
jm

xx
m

k
ij

k

x
dx

xxP
xxK

x
xpux

x k ν
β

ξπ γ



+−
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∂

∂
−
−

+∑∫ ∑
=

+

=
=

j

b

a
x

k

k k

k
jm

xx
m

k
ij

k
ij

x
dx

xxP
xxK

x
xpu

x
x

k νπξ
βξβ

γ

ξβ k
ij

ξ
βξβ

−
−

x
xk

ij
k

ij

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
∂

∂+
∂

∂∑
=

==
j j

ij
j

ij
pupu

ξγξξγξ ξ
ξξβ

ξ
ξξβ

=+
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∂

∂−
−

= ∫ ∑∑
= = ≠

=
+b

a
xj k k

k
jm

jm
xx

m

k
ij

k

x
dx

xxP
xxK

x
xpux

x k ν
β

ξπ γ

−
⎢
⎢
⎣

⎡
∂

∂
−

= ∫ ∑
= ≠

=

b

a
j

jm

jm
xx

m
ij xxP

xxK
x

xpux
x γβ

ξπ

=+
⎥
⎥
⎦

⎤
∂

∂−∑
= ≠

= x
dx

xxP
xxK

x
xpux

xj

jm

jm
xx

m
ij ν

β γ

∫ ×
−

=
b

a
x xx

dx
νξπ

⎢
⎣

⎡
+

∂
∂−

∂
∂× == xxixxi x

xpu
xxP
xxKx

x
xpu

xxP
xxKx γγ ββ

+⎥
⎦

⎤
∂

∂−
∂

∂+ == xxixxi x
xpu

xxP
xxKx

x
xpu

xxP
xxKx γγ ββ

xk
ijβ

xk
ijα

=jixk
ijβ =k

jmkjix
xxP
xxK

x k
ij

k

k
mjk

im
k ≠==− + αβ

xkβ xkβ xx kk ββ k

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
∂

∂+
∂

∂∑
=

==
j j

ij
j

ij
pupu

ξγξξγξ ξ
ξξβ

ξ
ξξβ



=+⎥⎦
⎤

⎢⎣
⎡

−
−= ∑∫

=

i
x

dxxxpux
x xm

m
m

i

b

a ν
γα

ξπ
ξpu =Γ kk

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
∂

∂+
∂

∂∑
=

==
j j

ij
j

ij
pupu

ξγξξγξ ξ
ξξβ

ξ
ξξβ

⎢⎣
⎡ ×

−
−= ∑∫

=m

m
i

b

a x

x
xx

dx α
ξνπ

+

⎥
⎥
⎥
⎥

⎦

⎤

−

−
−× ∫

Γ

=
=

= ζν
ζ

ζζ

νζ
ζ

π ζ

ζγζ
γζ

ζγζ
d

xPx

x
pu

m

m
m

m
m

xx
m

=i

=⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

∂+
∂

∂∑
=

==
j j

ij
j

ij
pupu

ξγξξγξ ξ
ξξβ

ξ
ξξβ

( )
+

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−−

−
= ∫ ∫∑

=

=
=

=
b

a

b

a m xm

xxm
i x

dx
xPxx

x
x

dpu
m
m

k

νζξζπ

νζ
α

ζνπ
ζζ γ

ζγζζ

ζ

ζγζ

ξpu

xx kk ββ xx kk ββ k= , xk
ijβ ,

=ki =j

dx
xd

x
xpu

x
xpuxxpu

dx
d k

xxxxk kk

γγ γγ == ∂
∂+

∂
∂= k



dx
xd

x
xu

dx
xxpud

x
xpu k

xx
k

xx kk

γγ
γγ == ∂

∂−=
∂

∂
k

xx kx
xpu

γ=∂
∂

xx kx
xpu

γ=∂
∂

xxu γ xxu γ

xx kx
xpu

γ=∂
∂

+
∂
∂+

∂
∂≡ ∑∑

=
=

=
=

k
xx

k
i

k
xx

k
ii kk x

ux
x
uxul γγ αα

=∑
=k

k
k

i xxpux γα

+
∂
∂+

⎭
⎬
⎫

⎩
⎨
⎧

∂
∂−= ∑∑

=
=

=
=

k
xx

k
i

k

k
xx

kk
i kk x

ux
dx

xd
x

xu
dx

xxpudx γγ αγγα

=+∑
=k

k
k

i xxpux γα

+⎥
⎦

⎤
⎢
⎣

⎡
−

∂
∂+= ∑∑

=
=

= k

kk
i

k
ixx

k

kk
i dx

xdxx
x
u

dx
xxpudx

k

γααγα γ

=+∑
=k

k
k

i xxpux γα =∈ ibax

=−= ki
dx

xdxxxA kk
i

k
iik

γαα

==
∂
∂+

∂
∂

== ixF
x
xuxA

x
xuxA ixxixxi γγ

+−= ∑
=k

kk
i dx

xxpudxx γα

xxpuxxxpux ii γαγα −−
=∈ ibax



≠=Δ
xAxA
xAxA

x

=kjixk
ijα xγ

xγ

xFxA
xFxA

xx
xpu

xAxF
xAxF

xx
xpu

xx

xx

Δ
=

∂
∂

Δ
=

∂
∂

=

=

γ

γ

xΔ
xFi

== Γ kuxxpu
kkγ dx

ud
kΓ k

=Φ=
∂

∂ ΓΓ
ΓΓ= dx

ud
dx
ud

uu
x

xpu
kxx kγ

+++= ∑∫∑∑
=

Γ
=

Γ

=
Γ

i

b

a

k
i

i

k
i

i

k
i duc

dx
ud

xbuxa
i

i

i
ζζ

=+∑∫
=

Γ kd
d
ud

d
i S

k
i

i ζ
ζ

ζ

=
∂

∂
= k

x
xpu

xx kγ

=⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂

∂+
∂

∂∑
=

==
j j

ij
j

ij
pupu

ξγξξγξ ξ
ξξβ

ξ
ξξβ

+⎥
⎦

⎤
⎢
⎣

⎡
∂

∂−= ∑
=

=
k

kkk
i d

dpu
d

pud
k ξ

ξγ
ξ
ξ

ξ
ξγξξβ ξγξ

=
∂

∂∑
=

=
k

k
i k

pu
ξγξξ

ξξβ



( )
+

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−−

−
= ∫ ∫∑

=

=
=

=
b

a

b

a m xm

xxm
i x

dx
xPxx

x
x

dpu
m
m

k

νζξζπ

νζ
α

ζνπ
ζζ γ

ζγζζ

ζ

ζγζ

=i

+⎥
⎦

⎤
⎢
⎣

⎡
−

∂
∂

= ξβ
ξ
ξγξβ

ξ
ξ

ξγξ ii d
dpu

=⎥
⎦

⎤
⎢
⎣

⎡
−

∂
∂+ = ξβ

ξ
ξγξβ

ξ
ξ

ξγξ ii d
dpu

++=
ξ

ξγξξβ
ξ

ξγξξβ
d

pud
d

pud
ii

( )
+

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−−

−
+ ∫ ∫∑

=

=
=

=
b

a

b

a m xm

xxm
i x

dx
xPxx

x
x

dpu
m
m

k

νζξζπ

νζ
α

ζνπ
ζζ γ

ζγζζ

ζ

ζγζ

=∈ iSξ

==
∂

∂+
∂

∂
== iBpuCpuC iii ξ

ξ
ξξ

ξ
ξξ ξγξξγξ

=−= ji
d

d
ijijij ξβ

ξ
ξγξβξ

+= ∑
=k

kk
ii d

pudB
ξ

ξγξξβξ

( )
+

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−−

−
+ ∫ ∫∑

=

=
=

=
b

a

b

a m xm

xxm
i x

dx
xPxx

x
x

dpu
m
m

k

νζξζπ

νζ
α

ζνπ
ζζ γ

ζγζζ

ζ

ζγζ

=
∂

∂
= kpu

k ξγξξ
ξ



ξγξ kpuu
k
=Γ ξpu

=Γ kk ξ
ξγξ

ξ d
pud

d
ud

kk =Γ

=k =kBk

=⎟
⎟

⎠

⎞
⎜
⎜

⎝

⎛

∂
∂

∂
∂= ΓΓ

ΓΓ
ΓΓ x

u
x
u

dx
ud

dx
ud

uuBB kk

+++= ∑∫∑∑
=

Γ
=

Γ

=
Γ

i

b

a

l
i

i

l
i

i

l
i duc

d
ud

bua
i

i

i
ζζ

ξ
ξξ

=++∑∫
=

Γ ld
d
ud

d l
i

b

a

l
i

i ξϕζ
ζ

ζ

ξγξξ
ξ

k

pu
=∂

∂ =k

+++ ∑∫∑∑
=

Γ
=

Γ

=
Γ

i

b

a

k
i

i

k
i

i

k
i duC

d
ud

BuA
i

i

i
ζζ

ξ
ξξ

==++∑∫
=

Γ kgd
d
ud

D k
i

b

a

k
i

i ξζ
ζ

ζ

++= ∑∫∑
=

Γ
=

Γ
Γ

i

b

a

k
i

i

k
i duRuP

d
ud

ii

k ζζξ
ξ

==++∑∫
=

Γ kGd
d
ud

T k
i

b

a

k
i

i ξζ
ζ

ζ

≠
ξξ
ξξ

BB
BB

ζd
ud

iΓ



+⎥
⎦

⎤
⎢
⎣

⎡
−+= ∑∫∑

=
Γ

=
Γ

Γ

i

b

a

k
ik

i
i

k
i du

d
dTRuP

d
ud

ii

k ζ
ζ
ζζξ

ξ

==++∑
=

kGpttutT k
i

b
ai

k
i ξγ

a ξ

+⎥
⎦

⎤
⎢
⎣

⎡
−++= ∑∫ ∫∑∫

=
Γ

=
Γ

i a

b

a

k
ik

i
i a

k
ikk dtdu

d
dTRdtutPpaaupu

ii

ξξ

ζ
ζ
ζζγξγξ

==+ kEk ξ

++= ∑∫ ∫∑∫
=

Γ
=

ΓΓ
i a

b

ai a

k
i dtduVdtutPu

iik

ξξ

ζζ == kHk ξ

=pu k ξγξ

=+−+−= ∑∫∑∫
==

ξξγγξθ k
i

b

a

k
ik

i

b

a
k

k
i HdtatVpttudtpttutPt

{ } =∈−+−= ∑∫
=

kbadtpttuatVtPt
i

b

a
k

k
i

k
i ξγξξθ

ba

xu






