
Variational Methods for Computer Vision: Solution Sheet 6

Exercise: 09 December 2015

Part I: Theory
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1. (a)

∫
Q

vx(x, y)− uy(x, y)dxdy =

1∫
0

1∫
0

vx(x, y)− uy(x, y)dxdy

=

1∫
0

1∫
0

vx(x, y)dxdy −
1∫

0

1∫
0

uy(x, y)dydx

=

1∫
0

v(x, y)|x=1
x=0 dy −

1∫
0

v(x, y)|y=1
y=0 dx

=

1∫
0

v(1, y)− v(0, y)dy −
1∫

0

v(x, 1)− v(x, 0)dx

=

1∫
0

v(1, y)dy −
1∫

0

v(0, y)dy −
1∫

0

v(x, 1)dx +

1∫
0

v(x, 0)dx

=

1∫
0

v(1, y)dy

︸ ︷︷ ︸∫
a
v(x,y)dy

+

0∫
1

v(0, y)dy

︸ ︷︷ ︸∫
c
v(x,y)dy

+

0∫
1

v(x, 1)dx

︸ ︷︷ ︸∫
b

u(x,y)dx

+

1∫
0

v(x, 0)dx

︸ ︷︷ ︸∫
d

v(x,y)dx

=

∫
∂Q

vds
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(b) ∫
Q1

vx(x, y)− uy(x, y)dxdy +

∫
Q2

vx(x, y)− uy(x, y)dxdy

=

∫
a

v(x, y)dy

∫
c

v(x, y)dy +

∫
b

v(x, y)dx +

∫
d

v(x, y)dx

−
∫
a

v(x, y)dy +

∫
e

v(x, y)dx +

∫
f

v(x, y)dy +

∫
g

v(x, y)dx


