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x

f(x, ω)
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• � � ω � � � �� � 
 �� 	 � � � � �� � � � 	�� � �� � � 	� � � � � 
� � � 	 � 
 � � � � � � �� �� � � � �� �� 	� �

� 
� � ω ∈ Ω � 	� � � 
�� � 	 �� 
� � � � 
 � � � � � � � 	 	� � � � �
(PΩ) min

x
sup
ω∈Ω

f(x, ω)
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zs = f(X∗
s , Ds) = min

X∈F s
f(X,Ds)
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zA = max

s∈S
f(XA, Ds) = min

X∈
⋂

s∈S F s
max
s∈S

f(X,Ds)
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zD = max
s∈S

(f(XD, Ds)−f(X∗
s , Ds)) = min

X∈
⋂

s∈S F s
max
s∈S

(f(X,Ds)−f(X∗
s , Ds))

•� 
�� � 	� � � � 	 � � � � � � � � 	 � 
 � �

zR = max
s∈S

(f(XR, Ds) − f(X∗
s , Ds))

f(X∗
s , Ds)

= min
X∈

⋂

s∈S F s
max
s∈S

(f(XR, Ds) − f(X∗
s , Ds))

f(X∗
s , Ds)
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 � � �� �� 	� � � 
 � � 
 � � � �� � � minx≥0{c
tx : Āx + b ≤ 0},

•� 	 
 � � �� � 
 � � � � � 	 	� � � � �

min
x≥0 � xn=1

{ctx : Ax ≤ 0}, 
� A := (Ā, b) ∈ Rm×n, b ∈ Rm � 	 c, x ∈ Rn.

•� � 	 A = A(ω) � � � 	� � �� � 
 �� 	 � � � � �� � � � 	�� ω � 	� � � 
�� � 	� � 
 � � � � � � � 	 	� �

� � � 
 � � 
 � � �

(LPΩ) min
x≥0 � xn=1

{ctx : A(ω)x ≤ 0,∀ω ∈ Ω}.

• x 
 � � � � � � � � 
� � 	� � �� � �� � � �
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• (LPΩ) 
 � � � � � � � 	 	� � � � �
minx≥0 � xn=1{c

tx : supω∈Ω Ai(ω)x ≤ 0, i = 1, . . . ,m}.

•� � A � � � � � � �� � 
 � � � � �� � � 	 
 � 	� � � � 
 �� 	 � � � � �� � � � 	�� � 	� � � � A(ω) = A
◦
+

∑p
i=1 ωjA

j.

•� � 	 Ω = ρB � � �� � B � � � 
� 
 �� � � � � 	 � �� � � 
� 	� � �� 
� �� � � � � 
� � � �� ρ ≥ 0,
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 � � �� �� 	� � � 
 � � 
 � � � � � � � �� 
 
 � �� 
� � � � � �
(LPρ) minx≥0 � xn=1{c

tx : A(ω)x ≤ 0, � � ‖w‖ ≤ ρ}.

• � � � � Ai(ω)x = A
◦

ix +
∑p

j=1 wjA
i
jx = A

◦

ix + Ri(x)tw,

� � �� � Ri
j(x) = Ai

jx � �� supω∈ρB Ai(ω)x = A
◦

ix + ρ‖Ri(x)‖.
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(LPρ) min
x≥0 � xn=1

{ctx : A
◦

ix + ρ‖Ri(x)‖ ≤ 0, i = 1, . . . , m}.
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x � �� y�� 	 
 � � 
 x � � 
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 �� � � � � 
� � � � � � 	 
 �� � �� 
 � � �� � � � 	�� � � � �� � 	 � � �

�� 
� � � � � � � minx,y f(x, y, ω) � �� 	� � � 
�� � 	 
 
� � 	�� � �� 	 � � �

(PΩ)min
x

sup
ω∈Ω

inf
y

f(x, y, ω).
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 �� � � � � 	� � � �� 
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min
x∈Rn

+

{cx : Ax = b, Tx ≥ h}

• � � �� � � 	 � 
 � ��

�� � � � � � �� � 
 � � � �� � � �� � � � 
 � � �

�� � � 
 �� 	 � � � 	 
 �� �� � � �� � � 
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 � � � � �� � � 
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 � �

Pr{(T, h) = (T s, hs)} = ps � s = 1, . . . , S

�� � � � 	� ��� 	 � 
 � � �� � � � 
 � � � � 	 � 	 � � 	 � 
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 �

� � � � � � 	 � � � � →� � 	�� � � � � � 	 � 
 � 
� � � �� � � 	� � �

� � � � � � � 
 � � →� 
 �� � � �� � � � 
 �� 	 � 
 � � � �� � 
 � 	 �� � 
 � �� ��

• �� 
��� � �� � � � �� ⇒� � � � � 
 � � � �� 
 � � �� � �� � � � 
 � 	 � � � � � �� � d̄ =
∑

s psds

� � � � � � 	 � � � � →� � 	�� � � � � � 	 � 
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• � � � 	� � � � 	 �� � �� 	�
min
x∈Rn

+

{cx : Ax = b, Pr{Tx ≤ h} ≥ p}
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•� � 	 G = (V,E) � � 
 ��� 
� �� � 	� � �� � � � � � 	� |V | = n � 
� � � � �� |E| = m
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• � � 	 xk
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� � 	 
 k� 
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 � � � � � (i, j)� � � 	 xk � 
 � � � 
 	 
� � 
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 � � 
� � 	 
 k�

•� � 	 yij 
 � � � 
 � 	 
 � � 	� � �� � � 
 � � � 
 � � �� � �� � � 
 � � � � � (i, j)�
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min
∑

(i,j)∈E

rijyij � � � �

�� 	� N
∣
∣xk
∣
∣ = rk, ∀k ∈ K, � �� �

∑

k∈K

∣
∣xk

ij

∣
∣ ≤ yij, ∀(i, j) ∈ E. � � 
 �

� � �� � �

• N � � 	� � � 
� � � � � � � � � 
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 � � 
 � � � 	 � {+1,−1} � 
 
 
� � � � � 	 
 (i, j)� � � � � 
� �� � 	 � 	 � 
 ��
• K � � � � 	 
 � 
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� � 	 �� � dk 	 
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� 	� � � 	� � � � sk � �� tk�
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 � � 	� 
�� 
 � � � � 
 ���

� � � � 	 � � � � �� � �� � � � � xk+
ij � �� xk−

ij � �� 
� 	� � 	 xk
ij = xk+

ij − xk−
ij � �� ∣

∣xk
ij

∣
∣ =

xk+
ij + xk−

ij �

min
∑

(i,j)∈E

rijyij � � � �

�� 	� N
(
xk+ − xk−

)
= rk, ∀k ∈ K, � �� �

∑

k∈K

(
xk+

ij + xk−
ij

)
≤ yij, ∀(i, j) ∈ E, � � 
 �

xk+
ij , xk−

ij ≥ 0, ∀k ∈ K, ∀(i, j) ∈ E � �� �

yij ≥ 0, � � 	� � �� ∀(i, j) ∈ E. � � � �

� �
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� 
� � � �� 
 � � �� (i, j) 
 � �� � 
� � � 
 �� � 	� � � � � 	 � � 
 � ρij � � � � � � � � �

ρij = |i − j|

� �



� � � � � � � �� 	 �� � � � � � � � � � �

� � 	 di� � 	� � � � � � �� � 
� �� � 
� � � 
 �� � � 
� 	� � � � 	� i �

wkl
ij � � 	� � � � 	�� ��� � � 
 � � 	 	 � � � � � � � �� � 
� � � 
 
 k � � � � � � � � � � 	 
 � � 	� i � ��

�� � 
� � � 
 
 l � � � � � � � � � � 	 
 � � 	� j,

� �� xk
i � � � � � 
 � � � 
 � � � � �� 
 � �� � �� � � � � � 
� � 
� �� � � � � �� � 
� � � 
 
 k � � � � � � � � � �

	 
 � � 	� i � �� � �� 
 
 	� �� � � �� �

� � 	 N� � 	� � � � 	 
 � � � 	� � � �� M 	� � �� 	 
 � �� � 
� � � 
 �� ��

� � � � � � 
 � � � � � � � 	 	� � � � �

� �



� � �

min
xk

i
∈{0,1}

∑

i,j,k,l

wkl
ijx

k
i x

l
j � � � �

�� � �� 
 	 	 
 �

∑

k

xk
i = di, ∀i � � � �

xk
i + xl

j ≤ 1, ∀i, j, k, l� i, j �� � � 
 � � 	 � |k − l| ≤ c1 � � � �

xk
i + xl

i ≤ 1, ∀i, k, l� |k − l| ≤ c2
1 � � � �

1% �� . "�' ' � $ �� . �� c1 = 2 � $  c2 = 3� $ �� � " �� " �< � ��� � � ) . � .) "# "� $ .� � $ � . �� �# & �� � )� ' �  � � �� $ ���$ )' �� � " � � �: � �� �' �$ � .<

� �



� � � 
 � � � � �� �� � � � � � � � � �� � �

� � 	 yl,k
i,j = xl

ix
k
j� � � � � � � 
 � � � � � � � 	 	� � � � �

m∑

l=1

yl,l
i,i = di, ∀i ∈ N

yl,k
i,i = 0, ∀i ∈ N, � �� |l − k| ≤ 3.


� 





yl,l+1
i,i = 0

yl,l+2
i,i = 0 ∀i ∈ N,∀l ∈ M

yl,l+3
i,i = 0

� �



� � � 
 � � � � �� �� � � � � � � � � �� � �

� ��

yl,k
i,j = 0, ∀i ∈ N, � �� |l − k| ≤ 2.


� 





yl,l
i,j = 0

yl,l+1
i,j = 0 1 ≤ i, j ≤ n, j 
 
 � � � 	� 
 � i � �� l ∈ M

yl,l+2
i,j = 0

� �



� � � 
 � � � � �� �� � � � � � � � � �� � �

� � 	 	� � � � 	� � 
 � � � � �� � � � � � � � � � �
Y =





Y1,1 · · · Y1,n��� � � � ���

Yn,1 · · · Yn,n



 , � � �� � Yi,j =






y1,1
i,j · · · y1,m

i,j��� � � � ���

ym,1
i,j · · · ym,m

i,j




 ,

� �� W =





W1,1 · · · W1,n��� � � � ���

Wn,1 · · · Wn,n



 , � � �� � Wi,j =






w1,1
i,j · · · w1,m

i,j��� � � � ���

wm,1
i,j · · · wm,m

i,j






� �



� � � �� � � � � �� � � � � � 
 � � � � � � � 	 	� � � � �

(SDPFAP )







Min Trace(W ∗ Y )
s.c Trace(Yii) = di i ∈ N







yl,l+1
i,i = 0

yl,l+2
i,i = 0

yl,l+3
i,i = 0

i ∈ N, l ∈ M







yl,l
i,j = 0

yl,l+1
i,j = 0

yl,l+2
i,j = 0

1 ≤ i, j ≤ n, � 
 
 � � � 	� 
 � � � �� l ∈ M

diag(Y ) = y
Y − yyt � 0.

� � � �� � �� � y = (xl
i)1≤l≤m,1≤i≤n � � 	� � � � 
 � � � 
 � � �� � �� � � � � 
 	 
� �

� �



� � � 
 � � � � � � � � �� � �

� � 	 Zil � �� Zijl � � � � � 	�� � � � � � � � 	� � 
 � � � 
� � � 
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 � � � 	� � �� 
 
 � � 	 � 	 � 
 �


 
 � � 	� � � � 	� � � � � 
 	 � � � � 
� � � � � � � � 
 � � � � �� � 
 � � � 	 	� � � � �

(SDPFAP1)







Min Trace(W ∗ Y )
s.c

Trace(Yii) = di i ∈ N
Trace(ZilYil) = 0 ∀i, l
T race(ZijlYijl) = 0 ∀i, j, l, � � �� � �� � 
 
 � � 	�

diag(Y ) = y
Y − yyt � 0

� � � �

� �




 � � �� � 	 �� � �� �� � � �

� � � � � � �� � 
 �� 	 � � � 	 
 � 
� � 
 � � � � 	� � � � � �� � 	� � � 
 � � 
 � � � � �

•� � 	�� ��� � � 
 � � � 
 
� � � � � �� � 	 
 
� � � � � � � � 	 � 
 � � � �� � 
 
 
 �� � 	 � 
 � � � 	 �� � 
 � 	� �

� � 
 � �� 
 � 	� � 
 � �� � � 	 
�

� � �� �� �� ��� 	 �� � �
 �� � � �� � � �� � � �
 �� � � � �� 
 
 � � � �� � � � 
 � �� � � � � �� �
 �

� �� �� � � 	 �� � �
 � �� � � �� � � �� 
 H(w) �

• � � �� � � 	� � 	 � � � � �� � 	 � � 	� � i = 1, , ,m � � � � � �� 
 � � � 
 	 
� � � 	� � 
 � � 	

� � � 	� ��� 	 � 
 � P (d)�

� � 
 
 � � �� �� 	� � 
 � �� � � �� � 	� � �� � 
� � � 
 
 � � � � � � � � � 	 � � � � �� � 
 � 	� �

�� 
� �� �� � � 	 � 
 � � � 
� � � 	 � 
 � 
 � � � � � �� � �� � � 	�� ��� � � 
 � � � 	 	�� � � � �� � � 
 � �� � � 	 � � �
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 � � � 
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� � � � 
 � � � 
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 � � � � �� � � �� �� � 	 � 
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� � � � � � � � 	�� � �� � ��
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� �� 
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 � � � � � � � 	 	� � � ��
min
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Ew
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k
i x

l
j + cEd
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xk
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wkl
ijx

k
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l
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i x
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k
i x

l
j

� �



� � � � � � � �� � � � � 	 �

• � � � � � � � �� � � � 	� ��� 	 � 
 � P (d) � � 
 
 � 
 � � 	� � 	� � � � � � � � 	� �� � � �� 
 � � 
 � � 	 �

dr = (dr
1, ..., d

r
m) � � 	� � � � � � 	 � pr, r = 1, ..., R.

• � � � � � � 
 � � 	 � � �� � � � 
 �� � � � �� � �� �� �� � ��� 	� �

� � � �� 
� � � � � � � � � � � 
� � � �� � � 	 	 
 	� � � 
 � � 
 � � � � �
min
xk

i

∑

i,j,k,l

w̄kl
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k
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l
j + c

∑

r

∑

i

pr max

{

0, di −
∑

k

xk
i

}
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� � � � � � � �� � � � � 	 �

� � 	�� � � 	� 
 �� 
 � � � �� � �� � �� 
 � �� � �� � � � vr
i � 
� � � 
 � � � 	� i = 1, ...,m � �� � 
� � � 
�

� 
 � � �� � 
 r = 1, ..., R � � � 
� 	 � � � 	� � � 
 � � 
 � � � � � � � �� � �� 
� �� � � 	 � 
 �� 
� � � � �

min
xk

i
,vr

i

∑

i,j,k,l

w̄kl
ijx

k
i x

l
j + c

∑

r

∑

i

prv
r
i � � � �

∑

k

xk
i + vr

i = dr
i , ∀i, r � � � �

� � �� � vr
i � � � � 	� � �� � �� � 
 � � � � � 	 � � � � � 
 � � 	� � � � 	 � � � � �� � � � � 
 � � � � �� � � � 	 
 	� � �
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� �� � � 	 � 
 ��
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 � � � � �� �� � � � � � � � � �� � � 	 � � � 	 � � �� � 	 �� � � � �

� � �� � � 	� � 	 vr
i ∈ {0, 1}� � � � 
� 	� � � � 	�� � � � � � 	 � 
 � � � � � � � � 	� 
�� 
 �

yl,k
i,j = xl

ix
k
j 	 
 � � 	� �� � � 	� 	� � � 
 � � 
 � � � � � 
 	 � 	 � 
 � ��

Y =





Y1,1 · · · Y1,n��� � � � ���

Yn,1 · · · Yn,n



 , � � 	� Yi,j =






y1,1
i,j · · · y1,m

i,j��� � � � ���

ym,1
i,j · · · ym,m

i,j




 ,

W̃ =





W̃1,1 · · · W̃1,n��� � � � ���

W̃n,1 · · · W̃n,n



 , � � 	� W̃i,j =






w̃1,1
i,j · · · w̃1,m

i,j��� � � � ���

w̃m,1
i,j · · · w̃m,m

i,j





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Vr = (vr
1, ..., v

r
N) � U =







Y 0 · · · 0
0 V1V

T
1 · · · 0��� ��� � � � ���

0 0 · · · VRV T
R







D =







W̃ 0 · · · 0
0 cp1IN · · · 0��� ��� � � � ���
0 0 · · · cpNIN







� � �� � IN � � NxN� � � 	 � � 	� �� �

� 
 � � �� � � � � 	 � � � � �� 
 
 � � 	� � � � 	 � � � � 
 
 � � �� �� � �� � � � 	� �� Uir 
 � � � 	� �� U

� � � � � � � 
 �

Uir =

[
Yii 0

0 (vr
i )

2

]

� � � � 	� � 
 
� � � � � 
 �� � � � 
 
 � � 	� � � � 	 � �

trace(Uir) ≥ dr
i ,∀i, r � � � �

� �
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 � � � � �� � � � � � � 	� � � 
 � � 
 � � � � �

min
U

trace(D ∗ U) � � � �

�� � �� 
 	 	 


trace(Uir) ≥ dr
i ,∀i, r � � � �

U − diag(U)diag(U)T � 0 � � � �

� �� � � � 
 � � 	 � � � �� � �� � � � � 	� � � � �� � 	 � 
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• �� � � � �� �� � � � � � �

� � � � 
 	 � �� � � �� � � �� � 
� � � 
 
 � � � � � � � � � 	 xk0
i � �� � � 	 u+0 = +∞, u−0 = −∞

� � 	� � 
� � � � � 	� � � �� � �� � 
 � �� � 
� �� � � � � � 
 	 � � � � 
�

• �	 � 	 
 � �� �	 
 �� 	 � 	� � s � � � 	 xks
i � � 	� � 
� � � � � 	 �� � 
� � � 
 
 � � � � � � � � � 	 � �� u+s, u−s 	� �

� � � �� � �� � 
 � �� � 
� �� �� � � �� � � � � � 	 � 	� � s � � � 
 	� � � 
 � � 
 � � � � �

� � 
 � � � �� � �� 
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i � � � �

∑

k

xks
i + vr

i ≥ dr
i , ∀i, r � � � �

� � 
 �� �� � �

max
µr

i
≥0

∑

r

∑

i

µr
i

(

dr
i −

∑
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∑
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u+0 = min
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 � �

z̄0 = min
z0,xk
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z0 � � � �

z0 −
∑
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w̄kl
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k
i x

l
j +
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i

∑

k

xk
i

∑

r

µrq
i ≥

∑

i

∑

r
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iµ

rq
i , q = 1, ..., s � � � �

� ��

• � � 	 u−0 = z̄0.

• � 	 
 � � � u−0 − u−0 < ε � � �� � ε � � � 
 � � �� � � � � 
 �� � � 	 
 � �� � � 
 � �

• � 	� �� � � �� � � � 	 xk,s+1
i � � 	� � � 
 �� 	 � 
 � 
 � � � � �� � � � � � �� � 
 	 
 	� � � 	� � s + 1.

� � � � � � 	 
 � � � 	 � � � 
� �� � 	 
 � � � � � � 	 
 	� � 
 
 � � 
 � � 
 � � 	 � � � � � � �� � � � � 	� � � 	� � 
 � ��

� �



� � ��� � � 	� � 	 	� � � � � � 
� � � � 	 
 
 � � � � �� �� � � �� � � � � 
 � � 
 � ��

trace

([
1 bT

q

bq −W̃

]

∗

[
z0 xT

x Y

])

≥
∑

i

∑

r

dr
iµ

rq
i

� � 	�

trace

([
0 −1

21
T
nm

−1
21nm Inm

]

∗

[
z0 xT

x Y

])

= 0

� � �� �

x = (x1
1, ..., x

m
1 , ..., x1

n, ..., xm
n ), bq =

1

2

(
n ��' � .

︷ ︸︸ ︷

b1q, ..., b1q, ...,

n ��' � .

︷ ︸︸ ︷

bnq, ..., bnq

)

, biq =
∑

r

µrq
i

� �



� � � 
 	 � � � � 
 �

U =

[
z0 xT

x Y

]

, A =

[
1 0T

nm

0nm 0nmxnm

]

,

Bq =

[
1 bT

q

bq −W̃

]

, C =

[
0 −1

21
T
nm

−1
21nm Inm

]

, D =

[
0 0nm

0nm Inm

]

� � 
� 	 � � � 	� � � 
 � � 
 � � � � � � � �� � 	 � 
 � 
 � 	� � � � � 	�� �� 
� � � � �

min
U

trace(AU) � � � �

trace(BqU) ≥
∑

i

∑

r

dr
iµ

rq
i , q = 1, ..., s � � � �

trace(CU) = 0 � � � �

DU − diag(DU)diag(DU)T � 0 � � � �

� �



�� � �� � � � � � � 	� � � 	

�� � � � � 	 �� � �� � 
 �� �� � �� � � � � 	 � 
 
 � 
 �� � � � � � �� � � � � 	 � � 
 � ��

� �� � � � � � � � 	 � � 
 � � 	� � 	� �% $ .� � $ " � . #sites #frequencies; � �3 � 3 �; � � � 6 34; � � � � 3 �; � �4 � � 5

� � � 
 � � � � 4 � �� � � � 	 � 
 � � � 
� � � � 	 � � 
 � � � 	� 5, 10, 15 � �� 30 � 
 � � �� � 
 �

� � � � � 
 	 � � � � 
�

� �



� � � �� � � � � � � � �� � � � � � 	

� �� � � � �� � � 
� � � �� � � 	 � �� � �% $ .� � $ " � . 1� 6 1� 3 5 1� 3 6 1 � � 5

#var #const #var #const #var #const #var #const; � �3 �3 � � 5 � � � � � � 523 �4 � �3 5 � �2 � �3 63; � � � � 6 � 5 � � � 6 � � 5 6 � �2 5 � � � 5 � �3 6 � � 56 � �2 5; � � � 4 � � � 3 4 3 � � 4 �3 � 3 4 � 5 � 4 �4 � 34 � � � 4 2 � � 34 � � �; � �4 3 � 5 � 5 � �2 � � 3 �3 � 5 �2 53 � 3 �3 � 5 �2 5 6 � 3 � � � 5 �23 � �

•� � � � �� �� � 	 � 
 � � � �� � 	 
 � � �� � � �� � � �� 
 � � � � �� 
 � �� � �� � � � � �� 
 
 � � 	� � � � 	 � �

• � �� �� � 
 � � � � 	 
 
 � 	 �� �� � 	 
 
 � � 
 	� � � � � 	 	� 
 � � � 	 � � 
 � � �
• � � � � � 
 � �� � 
� �� � 
 � 	� �� � � � � �� � 	 � 
 ��

� �



� � � � �� 	 � � 	� � � 	

� �� � � � � � � � 	 �� � � �� � �% $ .� � $ " � . � � .� �� 1� 0 0� � �� �'

#- �� #"� $ .� � 0 � � �� ��� � $ . $ )' � ��1� 6 1 � 3 5 1� 3 6 1� � 5; � �3 � � � 3 5 5 4 � � 4; � � � �4 �4 � 6 � � � 3 5 2; � � � 4 � 6 � � �3 � 2 � �; � �4 3 � � � 5 4 6 � 3 6 3 2 3 � 3 �

• � � � �� � � �� 
 � 
 
 � � 	� � � � 	 � � �� � � � 	� � 	 
 	� � � � � 	 � � � 	�� �� 
 �� � � � 
 � � � � �

• �� � � � � 	�� �� 
 �� � � � 	�� � 	 � 
 � � �� � � � � � 	� � � 20 � 
� �� � � � � 	 � � 
 � ��

� �



�� � �� � � � � � � 	� � � 	

� �� � � � �� 
 � �� � �� � � � �� � 
� �� �

� �� � 1 � 6 1� 3 5�� 7 �*� , � � � � �� 7 �*� , � � � �; � �3 �3 � � � 5 � �4 � < � �2 � � 53 �3 5 6 < �; � � � � � � � � � � 5 � 4 < � �4 3 � 6 2 � 5 � � <3; � � � 23 6 24 5 † 2 6 6 4 <3 � � 5 � � � † 2 5 � 2 < 6; � �4 2 � � � 3 3 3 6 � † 3 53 � � 4 < 5 2 � 6 5 ‡ 3 5 � 6 5 � < 2

� �� � � � �� 
 � �� � �� � � � �� � 
� �� �

� �� � 1 � 3 6 1� � 5�� 7 �*� , � � � � �� 7 �*� , � � � �; � �3 �2 � � 5 � � 54 � < � �2 2 �2 2 �2 2 5; � � � 2 � � 2 � 6 3 5 5 � � < 2 2 � 5 2 � � 3 5 54 � < �; � � � � � 6 2 5 � † 23 5 � < � 2 2 � 3 53 � † 3 5 �2 � < �; � �4 3 5 � � � ‡ 3 3 5 � � � < � 24 � � ‡ 2 � � � 4 <3
† � � �� � � �� 	 �
 �� � 

 �� � � � � �� � ‡ �� � � �� 	 �
 � � � 

 �� � � � � �� �

� �



�� � �� � � � � � � 	� � � 	

� �� � � � � � 
 � 	 � � � � � � �� 	 �� �

� �� � 1 � 6 1 � 3 5 1 � 3 6 1� � 5, � "� .� 0 �$ � �� 8 , � "� .� 0 �$ � �� 8 , � "� .� 0 �$ � �� 8 , � "� .� 0 �$ � �� 8; � �3 � �4 3 �4 3 � 5 �3 5 3 4 6 3 � 6 � 54 3 � � 3 � � �2 2 � 5 �3 2; � � � � 5 � � � � � � 5 � 5 � � � � 64 5 3 5 5 � �34 2 � � � � � � 5 5 � � �; � � � 2 6 6 � �2 � � � 2 5 � � � � 6 � 5 23 5 � 6 5 � � 5 3 5 �2 3 2 2 � � 5; � �4 3 53 � � � � � � �2 5 5 3 5 � 6 5 � 5 6 5 � � 5 5 3 3 5 � � 3 3 � � 2 23 4 2 � � � 3 53 � � � �3

� �



� � � � �� 	� � �

• �� � � � � � � � � 	 	�� � 
 � � � � � 	� � � 	 
 
 � � � 	 � 
 � � � 	� � �� � � � �� 
 � 
� � � �

• � �� � � �� � 	 � � � � �� � 
 � 	� � �� �� � 	 
 
 � �� � � � 
 � � � � � �

•� � � � 	 
 
 � � � 	 � 
 � � � � �� � � � 	 � �� � � �� �� 	� � 	 ��
� �


