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In all operations considered, the edgeis the one that could possibly be selected by “some” algo-
rithm for inclusion in the matching. The priorities are

e edges with an end-point that has a neighbour of degree 1 over
e edges with an end-point that has a neighbour of degree 2

In each case, choose the edge that, if added to the set, wivalthg smallest ratio of edges added
to the set (which includes the edge itself and all isolated edges created) to edges removed from
the graph. Where there are two edges with the same ratioseltbe edge with the fewest vertices
neighbouring its end-points, otherwise, ties are brokéitrarily. Operations written imed (with
“***7in the last column) are excluded fron® PSs.
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variable a b ¢ d e Yy Yy Y7 Yyt VS ov[T A€

EO01-00: V; - 0 3 0 0 0 0 1
EO01-01: V3 1 2 0 0 0 1 1

It is assumed here that the minimum degree is 2.

variable 'a b ¢ d e Y; Y, Y, Y5 Y,b vt A€

E02-00: Vo Vs 0 4 0 0 0 2 1
EO02-01: Vo V3 : 1 3 0 0 1 1 1
E02-02: V3 V3 D2 2 0 0 2 0 1¥*

Itis assumed here that the minimum degree is 2. It is alsa@asdwhat no isolated edges
are generated. If the degree of bathndb is 3, there is always an edge that gives a ratio
of less than 1/3 since it is assumed here that the minimurredegr2.

variable 'a b ¢ d e Y; Y, Y, Y;b Y,b vt A€

E03-00: 0 4 0 0 0 0 2

It is assumed here that the minimum degree is 2.

variable a b ¢ d e Yy Yy Y7 VP VS ov[T A€

E04-00: Vo Vs
EO04-01: Vo V3
E04-02: V3 VW,
E04-03: Vi3 Vj
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It is assumed here that the minimum degree is 2. If any istledges were created, there
would be another edge to select with smaller ratio.

variable 'a b ¢ d e Yy Yy Y7 YR YSh YT OAE

E05-00: Vo Vo Vi
E05-01: Vo Vo Vi
E05-02: Vo V3 Vi
E05-03: V5 Vo Vs
E05-04: V5 Vo Vi
E05-05: V5 Vi Vi
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It is assumed here that the minimum degree is 2., if andc have degree 3, there exists
another edge with ratio at least 1/4, that has fewer vertiegghbouring its end-points. If
any isolated edges were created, there would be anothetedg&ct with smaller ratio.

variable 'a b ¢ d e Y; Y, Y, Y6 O Y,b vt A€

E06-00: Vo Vs 2 2 0 0 0 0 1
EO06-01: Vo V3 3 1 0 0 0 1 1
E06-02: V3 V3 D4 0 0 0 0 2 1=

It is assumed here that the minimum degree is 2. The seledpzileas to have an end-
point that is incident with a vertex of current minimum degges its end-points are both
of degree 3. Cannot isolate an edgeias b has degree 2.
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variable 'a b ¢ d e Yy Y, Y7 Y,;E V)b Y[R OAE

—

EO07-00: Vo Vo V4 2 3 0 0 0 2 1
EO7-01: Vo Vo V3 3 2 0 0 1 1 1
EO7-02: Vo Vi Vi 3 2 0 0 1 1 1
EO07-03: Vo Vi V3 4 1 0 0 2 0 1
EO07-04: V3 Vo V3 4 1 0 0 1 2 1
EO7-05: Vs Vi 13 5 0 0 0 2 1 1%

It is assumed here that the minimum degree is 2. The seledgglteas to have an end-
point that is incident with a vertex of current minimum degees its end-points are both
of degree 3. If any isolated edges were created, there wadahbther edge to select with
smaller ratio.

variable 'a b ¢ d e Yy Yy Y7 V.S Yot Y[ OAE

E08-00: Vo Vo Vo Vi
E08-01: Vo Vo Vo V4
E08-02: Vo Vo V5 V4
E08-03: Vo V5 Vo V4
E08-04: Vo V3 V3 Vi
E08-05: V5 V3 V3 Vi
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It is assumed here that the minimum degree is 2. The seledpzlleas to have an end-
point that is incident with a vertex of current minimum degges its end-points are both
of degree 3. If any isolated edges were created, there waudahbther edge to select with
smaller ratio.

variable a b ¢ d e Yy Yy Y7 Vs Y,bovih A€

HO01-00: 0 1 2 0 0 0 1

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy Y[ Vs Y,bovih AL

H02-00: V; 0 2 2 0 0 0 1
HO02-01: 1, 0 3 1 0 0 1 1
H02-02: V3 o1 2 1 0 1 0 1

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.

variadble 'a b ¢ d e Yy Yy Y7 Ysh YV,bovhT A€

HO03-00: 0 3 2 0 0 0 2

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.
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variable 'a b ¢ d e Yy Yy Y7 Y.t YV,bovh A€

HO4-00: Vi W 1 1 3 0 0 0 1
HO4-01: Vi VW, 1 2 2 0 0 1 1
H04-02: Vi V3 2 1 2 0 1 0 1
H04-03: Vo V5 1 3 1 0 0 2 1
HO04-04: V, V3 2 2 1 0 1 1 1
HO4-05: Vi3 Vi 3 1 1 0 2 0 1

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.

variadble 'a b ¢ d e Yy Yy Y7 Yt Y,bovh A€

HO05-00: D1 3 1 0 0 0 2

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variable a b ¢ d e Yy Y, Y7 Y& Y& vt OAE

H06-00: 13 o1 2 3 0 0 0 2
HO06-01: V, 1 3 2 0 0 1 2
HO06-02: V3 2 2 2 0 1 0 2

Itis assumed here that an edge is chosen that has an endvibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy Y7 Ysh YV,bovh A€

HO7-00: o1 3 3 0 0 0 3

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variable a b ¢ d e Yy Yy Y7 Vs Y,bovih A€

HO08-00: 1, o1 0 3 0 0 0 1
H08-01: V, 1 1 2 0 0 1 1
HO08-02: V3 2 0 2 0 1 0 1

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.

variable a b ¢ d e Yy Yy Y7 Vs Y,Pov[T A€

H09-00: D1 1 3 0 0 0 2

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy Y7 Ysh YV,bovh OAE

H10-00: 1, o1 2 1 0 0 0 1
H10-01: V3 D2 1 1 0 0 1 1

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.
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variable 'a b ¢ d e Yy Yy Y7 Y.t YV,bovh A€

H11-00: D2 1 2 0 0 0 2

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variadble a b ¢ d e Yy Yy Y7 Vs Y,bovih A€
H12-00: Vi W 1 2 3 0 0 0 1
H12-01: V, V, 1 3 2 0 0 1 1
H12-02: V; Vj 2 2 2 0 1 0 1
H12-03: V, Vs 1 4 1 0 0 2 1
H12-04: V, Vj 2 3 1 0 1 1 1
H12-05: V3 V3 3 2 1 0 2 0 1

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.

variable a b ¢ d e Yy Y, Y7 Y& Y& vt OAE

H13-00: o1 3 1 0 0 0 2

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variadble a b ¢ d e Yy Yy Y7 Y Y,Pov[T A€

H14-00: W; : 1 2 3 0 0 0 2
H14-01: V, : 1 3 2 0 0 1 2
H14-02: V3 : 2 2 2 0 1 0 2

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variable a b ¢ d e Yy Yy Y7 Vs Y,bovih A€

H15-00: o1 3 3 0 0 0 3

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy Y[ Vs Y,bovih AL

H16-00: V, Vi 2 1 2 0 0 0 1
H16-01: V, Vs 2 2 1 0 0 1 1
H16-02: V, Vi 3 1 1 0 1 0 1
H16-03: V3 W; 3 0 2 0 0 1 1
H16-04: Vi V5 3 1 1 0 0 2 1
H16-05: Vs V3 4 0 1 0 1 1 1

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.
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variable 'a b ¢ d e Yy Yy Y7 Y.t YV,bovh A€

H17-00: 3 1 1 0 0 0 2

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variadble a b ¢ d e Yy Yy Y7 Vs Y,bovih A€

H18-00: V, 2 2 2 0 0 0 2
H18-01: V3 o3 1 2 0 0 1 2

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variable 'a b ¢ d e Yy Yy Y7 Vst Y,bovT A€

H19-00: V; 3 0 4 0 0 0 2
H19-01: 1, 3 1 3 0 0 1 2
H19-02: V3 4 0 3 0 1 0 2

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy YT Ysh Y,bov[T A€

H20-00: o3 1 3 0 0 0 3

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variable a b ¢ d e Yy Y[ Y,
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H21-00: Vi Vi Wi
H21-01: Vi Vi Vs
H21-02: Vi Vi V,
H21-03: Vi Vo Vs
H21-04: V; Vo V4
H21-05. V; V53 V4
H21-06: Vo Vi W4
H21-07: Vo Vi Vs
H21-08: Vo Vi V;
H21-09: Vo Vo Vh
H21-10: Vo Vo Vi
H21-11: Vo V5 V4
H21-12: Vs Vi W4
H21-13: V3 Vi Vs
H21-14: Vs Vi Vi
H21-15: V3 Vo Vh
H21-16: Vi Vo Vi
H21-17: Vi Vs V4

ORAWDRWWDRWNWNNAWNWNN
PNORFRORNWRNRPRORNORO
PRPRPNNORRRNONNONNN WD
lcNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNo)
WNFRPNFRPRPNROROONRFPROROO
OFRPNORFRORNWRNRFRPRORNORO
RPRRPRRPRRPRRRRPRRRPRPRPRRERRERR

o
o
=

Itis assumed here that an edge is chosen that has an endvibiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.
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variable 'a b ¢ d e Yy Yy Y7 Y.t YV,bovh A€

H22-00: Vi W 2 1 4 0 0 0 2
H22-01: Vi VW, 2 2 3 0 0 1 2
H22-02: Vi V3 3 1 3 0 1 0 2
H22-03: Vo V5 2 3 2 0 0 2 2
H22-04: Vo V3 3 2 2 0 1 1 2
H22-05: V3 V3 4 1 2 0 2 0 2

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1.

variable a b ¢ d e Yy Yy Y7 Vs Y,bovih A€

H23-00: 1 D2 2 2 0 0 0 2
H23-01: W, 2 3 1 0 0 1 2
H23-02: V3 o3 2 1 0 1 0 2

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variable 'a b ¢ d e Yy Y, Yy Ysh YV,boY["T A€

H24-00: V; 2 2 4 0 0 0 3
H24-01. 1V, 2 3 3 0 0 1 3
H24-02: V3 : 3 2 3 0 1 0 3

Itis assumed here that an edge is chosen that has an endvibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy Y7 Y.t Y,bovT A€

H25-00: 2 3 2 0 0 0 3

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1.

variadble a b ¢ d e Yy Yy Y7 Vs Y,bovih A€

H26-00: D2 3 4 0 0 0 4
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> with(simplex):

Warning, new definition for maximize
Warning, new definition for minimize

>

Il rights
ks of

> obj:= 1 *E01_00 +1+E01_01 +1+E02_00 +1+E02_01 +2+E03_00 +1*E04_00

+1*E04_01
+1+* E05_04
+1*E07_04
+1+HO02_00
+1*HO04_03
+3+HO7_00
+2+H11_00
+2%*H13_00
+1*H16_02
+2+H19_ 00
+1*H21_03
+1xH21_10
+1xH21 17
+2% H23_00
+4+ H26_00;
>

obj

+ + 4+ ++ ++++++++ o+

>
> cnsts:={

+1+E04_02
+1+E06_00
+1+E08_00
+1+xH02_01
+1+xHO04_04
+1+H08_00
+1+H12_00
+2+xH14 00
+1+*H16_03
+2xH19 01
+1+xH21_04
+1+xH21 11
+2+H22_00
+2+xH23 01

+ + + +

+1+E04 03
+1+E06_01
+1+E08_01
+1+H02_02
+1+H04_05
+1+H08_01
+1+xH12 01
+2+xH14 01
+1+H16_04
+2+H19 02
+1+*H21 05
+1+*H21 12
+2+xH22 01
+2+H23_02

= E01_01 + EO1_00 + EO2_01
EO04_03
EO07_00
EO08_03
HO04_01
2 HO6_01
H10_00 +
H12_05 +
H16_01 +
2 H18 01
H21 02 +
H21 10 +
2 H22_00
2 H23 00
3 H25_00

+1+E05_00
+1+EO07_00
+1+E08_02
+2+H03_00
+2+H05_00
+1+H08_02
+1+H12_02
+2+H14_02
+1+H16_05
+3+H20_00
+1+H21_06
+1+H21 13
+2+H22_02
+3*H24_00

+ E02_00 + 2 E03_00 + E04 00 + EO4
E05 00 + EO5 01 + E05 02 + EO5 03 + E05 04 + E06_00 + E 06_01
EO7 01 + EO7_02 + EO07_03 + EO7 04 + E08 00 + E08 01 + E 08_02
E08 04 + HOL1 00 + H02 00 + HO2 01 + HO2 02 + 2 H03_00 +

HO4 02 + HO04 03 + HO04 04 + HO04 05 + 2 HO5 00 + 2 H06_00

+ 2 HO06_02 + 3 HO7_00 + HO8_00 + HO8 01 + HO8 02 + 2 HO9_
H10 01 + 2 H11 00 + H12 00 + H12 01 + H12 02 + H12 03 +

2 H13. 00 + 2 H14 00 + 2 H14 01 + 2 H14 02 + 3 H15 00 + H16
H16_02 + H16_03 + H16_04 + H16 05 + 2 H17 00 + 2 H18 00

+ 2 H19 00 + 2 H19 01 + 2 H19 02 + 3 H20_00 + H21_00 + H21
H21 03 + H21 04 + H21 05 + H21 06 + H21 07 + H21 08 + H 21_09
H21 11 + H21 12 + H21 13 + H21 14 + H21 15 + H21 16 + H 21_17
+ 2 H22.01 + 2 H22 02 + 2 H22. 03 + 2 H22 04 + 2 H22 05
+ 2 H23 01 + 2 H23 02 + 3 H24 00 + 3 H24 01 + 3 H24 02
+ 4 H26_00

+1+E05_01
+1+EQ7_01
+1EO08_03
+1+HO04_00
+2+HO06_00
+2+H09_00
+1+H12_ 03
+3*H15_00
+2+H17_00
+1+H21 00
+1+H21_07
+1+H21 14
+2+H22_03
+3+«H24 01

+1+EO05_02
+1+EO07_02
+1+E08_04
+1HO04_01
+2+HO06_01
+1xH10_00
+1%H12 04
+1+H16_00
+2xH18_00
+1%H21_01
+1xH21_08
+1%H21 15
+2%H22_04
+3%H24_02

+1+E05_03
+1+EQ7_03
+1+HO01 00
+1+HO04_02
+2+H06_02
+1+H10 01
+1+H12_05
+1+H16_01
+2+H18 01
+1+H21 02
+1+H21_09
+1+H21 16
+2+H22_05
+3+«H25 00

> +1+E02_00 +1%E04_02 +2+E05 00 +1+E05 01 +1+EO05 03 +1+EO07_00
+1+E08_03 -1 *H01_00 -1 *HO02_00

+1+EQ7_04
-1 »HO3_00
-1 »HO6_02
-2 *H12_00
-2 *H15_00
-2 *H19_01
-1 *H21_05
-1 %H21_14
-1 *H23_00
>

> +1+E05

+3+E08_00
-2 +HO04_00
-2 *HO07_00
-1 *H12_01
-1 *H16_00
-2 *H19_02
-2 *H21_06
+1+H21_15
-3 «*H24_00

00 +2+EO08

+2+E08_01
-1 «HO04_01
-2 *HO08_00
-1 *H12_02
-1 *H16_03
-2 *H20_00
-1 «H21_08
-3 «*H22_00
-2 *H24_01

00 +1+EO08

+1+E08_02
-1 *HO04_02
-1 *H08_01
+1x*H12_03
+1+xH16_04
-3 *H21_00
+2xH21_09
-2 *xH22 01
-2 *xH24 02

01 -1 xHO4

+1+HO04_03
-1 »HO8_02
-2 *H14_00
-1 *H18_00
2 *H21_01
+1xH21_10
-2 xH22_02
-1 »H25_00

00 +1+~HO04

-2 »HO6_00
-2 *H09_00
-1 *H14_01
-1 »H18 01
2 *H21_02
2 xH21_12
-1 »H22_04
-3 »H26_00

03 -1 »HO06

-1 *HO6_01
-1 *H11_00
-1 *H14_02
-3 *H19 00
-1 «H21 04
-1 *H21_13
-1 *H22_05
>= Q,

00

-1 *HO7_00 -1 *HO8_00 -1 *H09 00 -1 *H12 00 +1*H12 03 -1 *H14 00 -1 »H15_00
+1%H16_04 -2 *H19 00 -1 *H19 01 -1 »H19 02
-1 %H21 02 -1 *H21_06 +2*H21 09 +1*H21_10
-1 %H22 01 -1 *H22_02 -2 »H24_00 -1 »H24_01

-1 *H20_00 -2 *H21_00 -1 *H21_01
-1 *H21_12 +1%H21_15 -2 »H22_00
-1 *H24_02 -2 *H26_00 >= 0,

01 + EO04 02

HO4_00
00

H12_04

00

o1



>
>

+1«E08 00 +1xH04 03 +1%H12 03 +1+H16 04 -1 *H19 00 -1 »H21 00

+2%H21_09 +1*H21 10 +1%H21_15 -1 *H22_00 -1 *H24_00 -1 *H26_00 >= 0,

>

> +1+EO1
+3% E05_00
+1+E07_01
+1+ E08_04
-2 *HO4_02
-3 *HO7_00
-3 *H12_00
-1 *H14 01
-1 *H17_00
-4 *H21_00
+2+ H21_09
-4 +H22_00
-4 +H24_00
>

01 +2+E02_00 +1+E02_01 +1+E04 00 +2+*E04 02 +1E04 03

+2+E05_01
+1+E07_02
-2 *H01_00
+1+H04_03
-3 *HO08_00
-1 *H12 01
-2 *H14_02
-2 *H18_00
-2 *H21_01
+1+H21_10
-2 *H22_01
-2 *H24_01

+1+E05_02
+2+E07_04
-2 *H02_00
-1 «HO04_05
-1 «+HO08_01
-2 *H12_02
-3 *H15_00
-1 »H18 01
-3 «H21_02
-3 «H21_12
-3 *H22_02
-3 *H24_02

+2+EO05_03
+4 + E08_00
-1 »H02_02
-1 »HO5_00
-2 *H08_02
+1+H12_03
-2 *H16_00
-4 xH19 00
-1 *H21_04
-1 »H21_13
-1 *H22_04
-2 *H25_00

+1+EO05_04
+3+E08_01
-2 *HO3_00
-3 »HO6_00
-3 *H09_00
-1 *H12_05
-1 *H16_02
2 *H19 01
-2 *H21_05
2 xH21_14
-2 xH22_05
-4 *H26_00

+1+E06_01
+2+E08_02
-3 *HO4_00
-1 *HO6_01
-1 *H10_00
-1 *H13 00
-1 *H16_03
-3 *H19 02
-2 *H21_06
+1+H21_ 15
-2 *H23_00
>= 0,

+2*EQ7_00
+2+E08_03
-1 *HO4 01
-2 *H06_02
-2 *H11 00
-3 *H14 00
+1+H16_04
-3 +H20_00
-1 *H21 08
-1 *H21 17
-1 *H23 02

> -1+E02_00 -1 *E04_02 -1 *E05_00 -1 *E05_01 -1 *E05_03 -1 *E07_00

-1 *EQ7_04
+1xHO03_00
+1xHO08_00
+1xH14 00
+1xH19 01
+1xH21_06
+1xH22_01
+1xH25_00
>

-2 *E08_00
+1+H04_00
+1+HO08_02
+1%xH14 02
+1+H19 02
-1 »H21_09
+1xH22_02
+2+xH26_00

-1 »E08_01
+1+xHO04_02
+1+xH09_ 00
+1+xH15 00
+1+xH20_ 00
-1 *H21_10
+1+xH22_05
<= 0,

-1 *E08_02
-1 +HO04_03
+1*H11_00
+1*H16_00
+2%H21_00
+1+H21_12
+1+H23_00

-1 *E08_03
+1+H06_00
+1+H12_00
-1 *H16_04
+1*H21_01
+1+xH21 14
+2+H24 00

+1+HO1_00
+1HO06_02
+1%H12_02
+1+H18_00
+1%H21_02
-1 *H21_15
+1%H24_01

+1+H02_00
+1+HO07_00
-1 *H12 03
+2+*H19 00
+1+H21 05
+2+*H22_00
+1+H24 02

> -1 +E05_00 -1 *E08_00 -1 *E08_01 +1+H04 00 -1 +HO04 03 +1+H06_00

+1%HO7_00 +1*HO8_00 +1*HO09 00 +1*H12 00 -1 *H12 03 +1*H14 00 +1xH15_00
-1 *H16_04 +1*H19 00 +1*H19 02 +1xH20 00 +1*H21 00 +1xH21 02 -1 »H21_09
-1 %H21_10 +1%H21_12 -1 *H21_15 +1%H22_00 +1%H22 02 +1%H24 00 +1xH24_02

+1+H26_00
>

<= 0,

> -1 +E08_00 -1 *HO4_03 -1 *H12 03 -1 *H16_04 +1xH19 00 +1+H21_00
-1 %H21_09 -1 *H21_10 -1 *H21_15 +1%H22_00 +1*H24_00 +1%H26_00

>

<= 0,

> -1+E01 01 -1 *E02 01 -1 *E04 00 -2 *E04 01 -2 »E04 02 -3 «E04_03

-1 » E05_00
-2 +E07_00
-4 »E08_02
-1 »HO4_03
-1 *HO7_00
-2 *H11_00
-1 *H13_00
-3 *H16_02
-3 %H19_00
-2 *H21_03
-3 +H21_10
5 xH21_17
-2 *H23_00
-2 *H26_00
>

-2 *EO05_01
-3 *E07_01
-4 »E08_03
-2 *HO4_04
-1 *HO8_00
-1 xH12_00
-1 xH14_00
-3 *H16_03
-3 *H19 01
-3 *H21_04
-4 xH21 11
-2 *H22_00
-2 *H23_01
>= -],

-3 *E05_02
-3 *E07_02
-5 +E08_04
-3 *HO04_05
-1 »HO8_01
-1 *H12_01
-1 *H14 01
-3 *H16_04
-4 *H19_02
-4 «+H21_05
-3 »H21_12
-2 *H22_01
-3 *H23_02

-2 *E05_03
-4 +E07_03
-1 *H02_02
-1 *HO5_00
-2 »HO8_02
-2 *H12_02
-2 *H14_02
-4 +H16_05
-3 *H20_00
-2 *H21_06
-3 »H21_13
-3 *H22_02
-2 *H24_00

-3 *E05_04
-4 «E07_04
-1 »HO4_00
-1 »HO6_00
-1 *HO9_00
-1 *H12_03
-1 *H15_00
-3 *H17_00
-2 *H21_00
-2 xH21_07
-4 *H21 14
-2 *H22_03
-2 xH24_01

-2 *E06_00
-2 *E08_00
-1 »HO4_01
-1 »HO6_01
-1 *H10_00
2 *H12_04
-2 *H16_00
-2 *H18_00
-2 *H21_01
-3 »H21_08
-3 *H21_15
-3 *H22_04
-3 *H24_02

-3 *E06_01
-3 *E08_01
-2 »HO4_02
-2 »HO6_02
-2 *H10_01
-3 *H12_05
-2 *H16_01
-3 *H18_01
-3 *H21_02
-2 *H21_09
-4 *H21_16
-4 *H22_05
-2 *H25_00

> -3+E01_00 -2 *E01_01 -4 *E02_00 -2 *E02_01 -4 *E03_00 -3 *E04_00
-1 +E04_01 -2 *E04_02 -4 *E05_00 -2 «E05_01

-3 *E07_00
-1 *HO1_00
-3 »H04_03
-3 *HO7_00

-1 *E07_01
-2 *H02_00
-1 «HO4_04
-1 »HO8_01

-1 *E07_02

-3 *H02_01
+1+H04_05
+1*HO8_02

+1+E07_03

-1 *H02_02
-3 *HO05_00
-1 *HO09_00

-2 *E05_03 -2 *E06_00 -1 *EO06_01

-4 +E08_00
-3 »HO03_00
-2 »HO6_00
-2 *H10_00

-2 *E08_01

-1 »HO4_00
-3 *HO06_01
-1 *H10_01

+2+E08_04
-2 *HO4_01
-1 »HO6_02
-1 *H11_00



-2 *H12_00
-3 *H14 01
-1 *H17_00
+1*H21_02
+1xH21_11
-2 *H22_01
-2 *H24_00
>

-3 *H12_01
-1 *H14_02
-2 *H18_00
-2 *H21_03
+1%H21 12
-3 *H22_03
-3 *H24 01

-1 *H12_02
-3 *H15_00
-1 H18_01
+2+H21_05
+2+H21_14
-1 «H22_04
-1 «H24_02

-4 »H12_03
-1 *H16_00
-1 *H19 01
-1 «H21_06
-1 «H21_15
+1+H22_05
-3 *H25_00

2 *H12_04
-2 »H16_01
+1%H19_02
-2 xH21_07
+1xH21_16
-2 *H23_00
-3 *H26_00

-3 *H13 00

-1 *H16_04

-1 *H20_00

-3 *H21_09

+3+xH21_17

-3 *H23 01
>= 0,

-2 *H14_00
+1+H16_05
-1 *H21_01
-1 »H21_10
-1 »H22_00
-1 *H23 02

> +1+E01_01 +2+E02_00 +1+E02 01 +1+E04 00 +2+E04 02 +1+E04 03

+3%E05_00
+1+E07_01
+1+ E08_04
-2 *HO4_02
-3 *HO7_00
-3 *H12_00
-1 *H14_01
-1 *H17_00
-4 +H21_00
+2%H21_09
-4 »H22_00
-4 »H24_00
>

cnsts .

:{O
+

+2+*E05 01
+1+E07_02
-2 *HO1_00
+1+xH04_03
-3 *H08_00
-1 *H12 01
-2 *xH14_02
-2 *H18 00
-2 *H21 01
+1xH21_10
-2 *H22 01
-2 *xH24 01

<= E02_00

+1+E05_02
+2+EQ7_04
-2 *H02_00
-1 »HO4_05
-1 +HO08_01
-2 *H12_02
-3 *H15_00
-1 *H18 01
-3 *H21_02
-3 «H21_12
-3 *H22_02
-3 «H24_02

+ E04 02 + 2 E05 00 + EO5 01 + EO05 03 + EO7_
3 E08 00 + 2 E08 01 + EO8 02 + E08 03 - HO1 00 - HO2 00 - HO3_00

+2+E05_03
+4.+ E08_00
-1 *H02_02
-1 *HO05_00
-2 *HO08_02
+1+H12_03
-2 *H16_00
-4 »H19_00
-1 *H21_04
-1 «H21_13
-1 *H22_04
-2 *H25_00

+1+E05_04
+3+E08_01
-2 *H03_00
-3 *HO6_00
-3 *H09_00
-1 »H12_05
-1 *H16_02
2 *H19 01
2 *H21_05
2 xH21_14
-2 xH22_05
-4 »H26_00

+1+E06_01
+2 x E08_02
-3 *HO4_00
-1 *H06_01
-1 *H10_00
-1 *H13_00
-1 *H16_03
-3 *H19_02
-2 *H21_06
+1xH21_15
-2 *H23_00
>= 0},

+2+E07_00
+2+E08_03
-1 »HO4_01
-2 *H06_02
-2 *H11_00
-3 *H14_00
+1xH16_04
-3 *H20_00
-1 *H21_08
-1 %H21_17
-1 *H23_02

- 2 HO4_00 - HO4 01 - HO4 02 + HO4_03 - 2 HO6_00 - HO6_01 - HO6_02
- 2 HO7_00 - 2 HO8_00 - HO8_01 - HO8 02 - 2 HO9 00 - H11 00 - 2 H12_
- H12 01 - H12_02 + H12 03 - 2 H14 00 - H14 01 - H14 02 - 2 H15_00
- H16_00 - H16_03 + H16_04 - H18 00 - H18 01 - 3 H19 00 - 2 H19 01

-2 H19 02 - 2 H20_ 00 - 3 H21. 00 - 2 H21 01 - 2 H21 02 - H21 04 - H21

-2 H21 06 - H21 08 + 2 H21 09 + H21 10 - 2 H21_12 - H21_13 - H21_1
+ H21_15 - 3 H22_00 - 2 H22 01 - 2 H22_02 - H22_04 - H22_05 - H23_0

- 3 H24.00 - 2 H24 01 - 2 H24 02 - H25 00 - 3 H26_00, 0 <= E08_00 + H
H12 03 + H16_04 - H19 00 - H21 00 + 2 H21 09 + H21 10 + H21_15 -

+

- H24_00 - H26_00, 0 <= E05 00 + 2 E08 00 + EO8 01 - HO4 00 + HO4
- HO6_00 - HO7_00 - HO8_00 - HO9 00 - H12 00 + H12 03 - H14 00 - H
+ H16_04 - 2 H19_00 - H19 01 - H19 02 - H20 00 - 2 H21 00 - H21 01
- H21 02 - H21 06 + 2 H21 09 + H21 10 - H21 12 + H21 15 - 2 H22 00

H22_ 01 - H22 02 - 2 H24 00 - H24 01 - H24 02 - 2 H26_00, -E05_0
E08_00 - E08_01 + HO04_00 - HO4 03 + HO6_00 + HO7 00 + HO8 00 + H

00 + EO7_04

00

05
4
0
04_03
H22_00
03
15_00

09_00

+ H12 00 - H12 03 + H14 00 + H15 00 - H16_04 + H19 00 + H19 02 + H 20_00

+ H21 00 + H21 02 - H21 09 - H21 10 + H21 12 - H21 15 + H22 00 + H 22 02

+ H24_00 + H24 02 + H26_00 <= 0, -E02_00 - EO4 02 - EO5 00 - EO5_ 01

- E05_03 - E07_00 - EO7_04 - 2 E08 00 - EO8_01 - E08_02 - E08 03 + HO1_00
+ H02_00 + HO3_00 + HO04_00 + HO04_02 - HO4 03 + HO6_00 + HO6_ 02 + H 07_00

+ HO8 00 + HO8 02 + HO9 00 + H11 00 + H12 00 + H12 02 - H12 03 + H 14 00

+ H14 02 + H15 00 + H16 00 - H16 04 + H18 00 + 2 H19 00 + H19 01 + H19 02
+ H20 00 + 2 H21 00 + H21 01 + H21 02 + H21 05 + H21 06 - H21 09 - H21 10
+ H21 12 + H21 14 - H21 15 + 2 H22 00 + H22 01 + H22 02 + H22 05 + H23 00
+ 2 H24 00 + H24 01 + H24 02 + H25 00 + 2 H26_00 <= 0, -E08_00 - HO 4 03

- H12_ 03 - H16_04 + H19 00 + H21 00 - H21 09 - H21 10 - H21 15 + H 22 00

+ H24_00 + H26_00 <= 0, 0 <= EO1_01 + E02_01 + 2 E02_00 + E04_00

+ 2 E04_02 + E04 03 + 3 E05 00 + 2 EO5 01 + E05 02 + 2 EO5 03 + E05_ 04

+ E06_01 + 2 E07_00 + EO7 01 + EO7_02 + 2 EO7_04 + 4 E08_ 00 + 3 E08_ 01

+ 2 E08 02 + 2 E08 03 + E08 04 - 2 HO1_00 - 2 H02 00 - HO2 02 - 2 HO3 00

3 HO4 00 - HO4 01 - 2 HO4 02 + HO04 03 - HO4 05 - HO5 00 - 3 HO6 0 O

- HO6_01 - 2 HO6_02 - 3 HO7 00 - 3 HO8_00 - HO8 01 - 2 HO8 02 - 3 HO9 00
- H10 00 - 2 H11 00 - 3 H12 00 - H12 01 - 2 H12 02 + H12 03 - H12.0 5
- H13_00 - 3 H14 00 - H14 01 - 2 H14 02 - 3 H15 00 - 2 H16_00 - H16_ 02

H16 03 + H16_04 - H17 00 - 2 H18 00 - H18 01 - 4 H19 00 - 2 H19 0 1



- 3 H19 02 - 3 H20 00 - 4 H21 00 - 2 H21 01 - 3 H21 02 - H21 04 - 2 H2

-2 H21 06 - H21 08 + 2 H21 09 + H21 10 - 3 H21 12 - H21 13 - 2 H21_
+ H21 15 - H21_17 - 4 H22.00 - 2 H22 01 - 3 H22 02 - H22 04 - 2 H22_

- 2 H23_00 - H23 02 - 4 H24_00 - 2 H24_ 01 - 3 H24 02 - 2 H25_00 - 4 H2

, -1 <= -E01_01 - E02_ 01 - EO4 00 - 2 E04 01 - 2 E04 02 - 3 EO04 03 -

E07_00
E08_01
HO4_02
HO6_02
H10_01
H12_05
H16_01
H18_00
H21_00
H21_06
H21 12
H22_00
H23_00
H25_00
E03_00
E06_00
E08_01

NNBENNNWOWONNNNWOWNNNWNDN

3 H06_01
3 H13_00

H16 04 +
H21 01 +

>

3 E07 01
4 E08_02
HO4_03 -
HO7_00 -

2

E05 01 - 3 EO5 02 - 2 EO5 03 - 3 E05 04 - 2 E06_00 - 3 E06_01

3 E07_02 - 4 E07_03 - 4 E07_04 - 2 E08_00

4 E08 03 - 5 E08 04 - H02_02 - HO4 00 - HO4_
HO4_04 - 3 HO4_05 - HO5 00 - HO6_00 - HO6_0
HO8_00 - HO8_01 - 2 HO8 02 - HO9_00 - H10_00

H17_00
H20_00
H21_05
H21 11
H21 17
H22_05
H24_02

3
3
4
4
5
4

3

- 2 H11_00 - H12 00 - H12 01 - 2 H12 02 - H12 03 - 2 H12_
- H13.00 - H14 00 - H14 01 - 2 H14 02 - H15 00 - 2 H16_0
- 3 H16_02 - 3 H16_03 - 3 H16_ 04 - 4 H16 05 -

- 3 H18 01 - 3 H19 00 - 3 H19 01 - 4 H19 02 -

-2 H21 01 - 3 H21 02 - 2 H21 03 - 3 H21 04 -

-2 H21_07 - 3 H21 08 - 2 H21 09 - 3 H21_10 -

-3 H21_13 - 4 H21 14 - 3 H21_15 - 4 H21_16 -

-2 H22.01 - 3 H22 02 - 2 H22 03 - 3 H22 04 -

-2 H23 01 - 3 H23_ 02 - 2 H24 00 - 2 H24 01 -

- 2 H26_00, 0

<= -2 E01_01 - 3 E01 00 - 2 E02_ 01 - 4 E02_ 0

3

E04 00 - EO4 01 - 2 E04 02 - 4 E05 00 - 2 E05 01 - 2 EO

- E06 01 - 3 EO7 00 - EO7 01 - EO7 02 + EO7 03 - 4 EO8 0
+ 2 E08_04 - HO1 00 - 2 H02_00 - 3 HO2_01 - HO2_02 - 3 HO3

HO4 00 - 2 HO4 01 - 3 HO04 03 - HO4 04 + HO04 05 - 3 HO5 00 - 2 HO6_

- HO6_02 - 3 HO7 00 - HO8 01 + HO08 02 - HO9 00 - 2 H10 0

H10 01 - H11 00 - 2 H12 00 - 3 H12 01 - H12 02 - 4 H12 03 - 2 H12_

- 2 H14 00 - 3 H14 01 - H14 02 - 3 H15 00 - H16_00 - 2 H16
H16_05 - H17_00 - 2 H18 00 - H18 01 - H19 01 + H19 02 -
H21 02 - 2 H21 03 + 2 H21 05 - H21 06 - 2 H21 07 - 3 H21_

> maximize(obj,cnsts,NONNEGATIVE);

{H21_15 = 0, H21_16 = 0, H22_00 = 0, H22 01 = 0, H22 02 =

H22 04 = 0, H22_05 =
H24 01 = 0, H24 02 =
E07 02 = 0, E08_00 =
H02_00 = 0, HO2 01 =
HO4 02 = 0, HO4 03 =
HO6_01 = 0, HO6_02 =
HO9 00 = 0, H10 00 =
H12_02 = 0, H12 03 =
H14 01 = 0, H14 02 =
H16 03 = 0, H16_04 =
H19 00 = 0, H19 01 =
H21 03 = 0, H21 04 =
H21 09 = 0, H21_10 =
E08_04 = 1/10, E03_00
E04 00 = 0, E04 01 =
E05 02 = 0, E05 03 =
E07 01 = 0, E07 03 =

>
> subs(%,0bj);

>

> (dualobj,dualcnsts):=dual(obj,cnsts,y);

dualobj, dualcnsts
1 <=-yl-y2+4y4d+y5-2y6-3y7 -y9 1<=-y2+

= y5, {1 <= 3 y5 - vy7,

H21 10 + H21 11 + H21 12 + 2 H21_14 - H21_15 + H21 16 + 3 H21_17
H22 00 - 2 H22 01 - 3 H22 03 - H22 04 + H22 05 - 2 H23_00 - 3 H23_
H23 02 - 2 H24 00 - 3 H24 01 - H24 02 - 3 H25 00 - 3 H26_00}

0, H22_0 3=

0, H23_00 = 0, H23_01 = 0, H23_02 = 0, H24_00

0, H25_00 = 0, H26_00 = 0, H20_00 = O, H21_17

0, E0O8_01 = 0, E08_02 = O, E08_03 = 0, HO1_00

0, HO02_02 = 0, HO3_00 = 0, HO4_00 = 0, HO4_01

0, HO4_04 = 0, HO4_05 = 0, HO5_00 = 0, HO6_00

0, HO7_00 = 0, HO8_00 = 0, HO8_01 = 0O, HO8_02

0, H10_01 = 0, H11_00 = 0, H12_00 = 0O, H12_01

0, H12_04 = 0, H12 05 = 0, H13_00 = 0, H14_00

0, H15. 00 = 0, H16_00 = 0, H16_01 = 0O, H16_02

0, H16_05 = 0, H17_00 = 0, H18_00 = 0, H18 01

0, H19 02 = 0, H21_00 = 0, H21_01 = 0O, H21_02

0, H21_05 = 0, H21_06 = 0, H21_07 = 0, H21_08

0, H21_11 = 0, H21_12 = 0, H21_13 = 0, H21_14

= 1/8, EO1 01 = 0, EO1_00 = 0, E02_01 = O, E

0, E0O4_02 = 0, E0O4_03 = 0, EO5_00 = 0, EO5_01

0, EO5_04 = 0, E06_00 = 0, E0O6_01 = 0, EO7_00

0, EO7_04 = 0}

9/20
4 y4 - y6 - 2 y7,
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<=4 y4, 1 <=3yl +y5-y7, 1<=y4 + 2y5

<= -y2 + 2y4 +2y5-y6-2y7, 1<=2y4d +y5-y7 1 <=3 y4,
<=y2 -y4 +2y5 +y6 +2y7, 2<=y2+yd+ 2y5+y6 + 2vy7,
<=yl +y2 +3vy4d +y5+ 2y6 + 3 y7 + y9,

<=yl +y2+y5+ 2y6 + 3y7 +y9 1<=yd +y5 + y6 + y7,

<= -y4 + 3 y5 + y7, 2 <=3 vy4 +y5 + y7,

<=yl +y2 +2vy4+y5+2y6+3y7 +Vy9 2<=3y4d +y5 + y6 + y7,
<=2vy4 +y5 +y6 +y7, 1 <=y2 +2y5 +y6 + 2 y7,

<= -yl -y2 -y3 +3y4+y5-y6 -y7 -y8 -y9, 1 <=y4 +y5 + y7,
<=y2 +3y4d+y6+2vy7, 1<=yl +y2+yd +y5+ 2y6 + 3 y7 + y9,
<= -2y4 +5y5-y7, 1<=y2 +yd +y6 + 2 y7,

<= y2 +2y4+y6 +2y7,1<=-yl-y2+2y4+ 3y5-2y6-3y7-Yy9,

<= -yl -2y2-y3+4y4+2vy5-3y6-4y7-y8 -2y9
<= -y4 + 4y5 1<=-y2 +4vy5-y6-2y7, 1<=2y4 + 2Yy5
<=y4 +3y5-y7, 1 <=-y2 +3vy4d+ 2vy5-y6 -2 vy7,
<=yl +y2-y4+3y5+ 2y6 + 3 y7 + y9,
<=y2 -2vy4+ 4y5 + y6 + 2 vy7,
<=yl +y2 -y4 +4y5 + 2y6 + 3 y7 + Y9,
+y2 +y4d+3y5+ 2y6 + 3y7 + y9,
+2y2 +y3 +2y5+3y6+ 4y7 +y8 + 2y9,
+y4d + 2y5 + 2y6 + 2 y7 + y9,
<=yl +2vy2+y3 +3y5+3y6+ 4y7 +y8 + 2 y9,
+y4d +3y5+2y6+ 2y7 +vy9 2<=y4+ 3y5 + y7,
+2y4+2y5+y6+ 2y7 2<=y4+ 3y5 + y6 + y7,
<=3y5+y6 +y7, 1<=-yl -y2-y3 +vy4d + 3y5-y6 -y7 -y8 -y9,
<=3y5 +y7, 1<=y2+yd +2y5+y6 + 2 vy7,
<= -yl -y2 -y3 +4y4 +y5-y6 -y7 -y8 - y9,
<=yl +y2 +2vy4+y5+2y6+3y7 +y9 1<=3y4d +y5 + y6 + y7,
y2 + y4 + y5 + 2 y6 + 3 y7 +y9 1<=2vy4 +y5 + y7,
y7,
y5 + 3 y6 + 4 y7 + y8 + 2 y9,
y5 + 3 y6 + 4 y7 + y8 + 2 y9,
2y7 +y9, 2 <=3y4 + 2y5
, 1 <= -3y4 +5y5 + y7,
+ 3y6 + 4 y7 +y8 + 2 y9,
2 y7 +y9,
y7 +y9,
5-2y6 -2y7-2y8 -2 y9}
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> minimize(dualobj,dualcnsts, NONNEGATIVE);

bytes used=3001396, alloc=1179432, time=0.55

bytes used=4088808, alloc=1376004, time=0.82

bytes used=5089068, alloc=1376004, time=1.04

{yd = 1/2, y3 =0,y6 =0, y8 =0, yl =0, y7 = 1/4, y2 = 1/5, y9 = 1/5,

y5 = 9/20}
>
> quit



MMM girth 5

In all operations considered, the edgeis the one that could possibly be selected by “some” algo-
rithm for inclusion in the matching. The priorities are

e edges with an end-point that has a neighbour of degree 1 over
e edges with an end-point that has a neighbour of degree 2

In each case, choose the edge that, if added to the set, wigalthg smallest ratio of edges added
to the set (which includes the edge itself and all isolated edges created) to edges removed from
the graph. Where there are two edges with the same ratio seltbe edge with the fewest vertices
neighbouring its end-points, otherwise, ties are brokditrarily. Operations written irred (with
“***7in the last column) are excluded fron® PSs.
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variagble a b ¢ d e Yy Yy Y7 YT YSh vt Ag
E01-00: V4, : 0 3 0 0 0 0 1x
EO01-01: V3 : 1 2 0 0 0 1 1Hx*
Cycle of length smaller than 5.
variable 'a b ¢ d e Y; Y, Y, Y5 Y,b vt A€
E02-00: Vo V5 : 0 4 0 0 0 2 1
E02-01: Vo V3 : 1 3 0 0 1 1 1
E02-02: V3 V3 : 2 2 0 0 2 0 1x

Itis assumed here that the minimum degree is 2. It is alsa@asdwhat no isolated edges
are generated. If the degree of bathndb is 3, there is always an edge that gives a ratio

of less than 1/3.

variagble a b ¢ d e Yy Yy Y7 Yy YSh vt Ag
E03-00: 2 2 0 0 2 0 2%
Cycle of length smaller than 5.
variable 'a b ¢ d e Yy Yy Y7 YT YSh YT OAE
E04-00: Vo Vj 1 3 0 0 0 1 1w
EO04-01: Vo V3 2 2 0 0 1 0 1%
EO04-02: V3 2 2 0 0 0 2 1
E04-03: V3 V3 3 1 0 0 1 I
Cycle of length smaller than 5.
variable 'a b ¢ d e Yy Y, Y7 Y,;h V)b Y[R OAE
EO05-00: Vo Vo V4 1 4 0 0 0 3 1
EO05-01: Vo Vo V3 2 3 0 0 1 2 1
EO05-02: Vo Vi3 V3 3 2 0 0 2 1 1
EO05-03: V3 Vo V3, 2 3 0 0 1 2 1
EO05-04: V53 Vo V3 3 2 0 0 2 1 1
EO05-05: V3 Vi3 V3 4 1 0 0 3 0 1%

It is assumed here that the minimum degree is 2., if andc have degree 3, there exists
another edge with ratio at least 1/4, that has fewer vertiegghbouring its end-points. If
any isolated edges were created, there would be anothetedgéect with smaller ratio.

variagble a b ¢ d e Yy Yy Y7 YT YShov[h o Ag

E06-00: Vo V4 : 2 2 0 0 0 0 1x
E06-01: Vo V3 : 3 1 0 0 0 1 1%
E06-02: V3 V3 : 4 0 0 0 0 2 1k

Cycle of length smaller than 5.



EO08:

H26:

H25:

variable 'a b ¢ d e Yy Y, Y7 Y,;E V)b Y[R OAE

—

E07-00: Vo Vo Vs 2 3 0 0 0 2 1w
E07-01: Vo Vo Vj 3 2 0 0 1 1 1w
E07-02: Vo Vi Vs 3 2 0 0 1 1 1w
E07-03: Vo Vi Vi 4 1 0 0 2 0 1w
E07-04: V5 Vo Vi 4 1 0 0 1 2 1w
E07-05: V5 V3 Vi 5 0 0 0 2 1 1

Cycle of length smaller than 5.

variable a b ¢ d e Yy Yy Y7 YT YShoyih AE

E08-00: Vo Vo Vo Vi
E08-01: Vo Vo Vo Vi
E08-02: Vo Vo V3 V4
E08-03: Vo V5 Vo V3
E08-04: Vo V3 V3 Vi
E08-05: V5 V3 V3 Vi

OO DdMON
OFRrNNWM
cNecNoNeNoNo)
eNeoNeoNeNoNo)
AWNNRO
OFRrNNWM

e

1***

It is assumed here that the minimum degree is 2. The seledpzileas to have an end-
point that is incident with a vertex of current minimum degees its end-points are both
of degree 3. If any isolated edges were created, there weudshbther edge to select with
smaller ratio.

variadble a b ¢ d e Yy Yy Y7 Vs Y,bovh o A€

H26-00: 6 0 0 0 4 0 4

Itis assumed here that an edge is chosen that has an endvibiatneighbour of degree
1. Choose a different edge incident with

variable a b ¢ d e Yy Y, Y7 Y& Yib vt A€

H25-00: 6 0 0 0 4 0 3

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1. Cycle of length smaller than 5.

variable 'a b ¢ d e Yy Yy Yy Y.t Y,PoY" A€

H24-00: V; D2 2 4 0 0 0 3
H24-01: 1, D2 3 3 0 0 1 3
H24-02: V3 3 2 3 0 1 0 3

Itis assumed here that an edge is chosen that has an endvibiatneighbour of degree
1. Choose a different edge incident with

variable a b ¢ d e Yy Yy Y7 Vs Y,bov[h o A€

H23-00: V; D2 2 2 0 0 0 2%
H23-01: V; D2 3 1 0 0 1 2%
H23-02: V3 3 2 1 0 1 0 2%

Itis assumed here that an edge is chosen that has an endvibiatneighbour of degree
1. Cycle of length smaller than 5.



variadble 'a b ¢ d e Yy Yy Yy Y.t Y.boYT AE

_ H22-00: V, V) 2 1 4 0 0 0 o
H22: H22-01: V, Vi 2 2 3 0 0 1 om
H22-02: Vi, Vs 3 1 3 0 1 0 o

H22-03: Vo Vi 2 3 2 0 0 2 |om

H22-04: V, Vs 3 2 2 0 1 1 om

H22-05: Vs Vs 4 1 2 0 2 0 o

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1. Choose the edge incident withand not incident withb.

variadble 'a b ¢ d e Yy Yy Y7 Yt Y,bovh A€
H21-00: Vi V1 Wy 2 0 4 0 0 0 1
H21-01: Vv Vi VW, 2 1 3 0 0 1 1
H21-02: V; Vi V3 3 0 3 0 1 0 1
H21-03: Vi Vo VW, 2 2 2 0 0 2 1
H21-04: Vi Vo V3 3 1 2 0 1 1 1
H21-05: Vv V3 V3 4 0 2 0 2 0 1
) H21-06: Vo, Vi Wi 2 1 3 0 0 1 1
H2L: H21-07: Vo Vi Vi 2 2 2 0 0 2 1
@ H21-08: Vo, Vi V3 3 1 2 0 1 1 1
? S H21-09: V, Vo, VW, 2 3 1 0 0 3 1
°© @ 0 H21-10: Vo Vo Vi 3 2 1 0 1 2 1
H21-11: Vo, V3 V3 4 1 1 0 2 1 1
H21-12: V3 Vi Wi 3 0 3 0 1 0 1
H21-13: V3 Vi VW, 3 1 2 0 1 1 1
H21-14: V3 Vi V3 4 0 2 0 2 0 1
H21-15: Vs Vo VW, 3 2 1 0 1 2 1
H21-16: V3 V5 V3 4 1 1 0 2 1 1
H21-17: V3 V3 V3 5 0 1 0 3 0 1
It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.
H20: variable a b ¢ d e Yy Y, Y7 Ysh V)b oyt A€
H20-00: : 5 0 1 0 3 0 3
It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1. Cycle of length smaller than 5.
variabe a b ¢ d e Yy Yy Y7 Y vyt A€
H19:
H19-00: W; : 3 0 4 0 0 0 2%
H19-01: V, : 3 1 3 0 0 1 2%%*
H19-02: V3 : 4 0 3 0 1 0 2%

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1. Cycle of length smaller than 5.

variadble 'a b ¢ d e Yy Yy Y7 Y.t Y,boY[T AE

H18-00: 1, D2 2 2 0 0 0 2%
H18-01: V3 3 1 2 0 0 1 2%

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1. Cycle of length smaller than 5.



H17: variadble 'a b ¢ d e Yy Yy Yy Y.t Y.boYT AE

%Zi H17-00: 3 1 2 0 0 1 2%

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1. Cycle of length smaller than 5.

variadble 'a b ¢ d e Yy Yy Yy Y.t Y,boYT AE

H16: H16-00: V, W 2 1 2 0 0 0 I
' H16-01: V, V4 2 2 1 0 0 1 1+
o H16-02: V, V3 3 1 1 0 1 0 I
T—F H16-03: V3 Vi 3 0 2 0 0 1 1%
© © H16-04: Vi Vh 3 1 1 0 0 @2 1w
H16-05: V3 V3 4 0 1 0 1 1 1H**

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree

1. Itis also assumed that no isolated edges are generatelt @yength smaller than 5.

H15: variable 'a b ¢ d e Yy Yy YT Ysh Y.PoY[T AE

H15-00: ) 0 1 0 1 1 3

g

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1. Choose the other edge incident with

variadble a b ¢ d e Yy Yy Y7 Vs Y,Pov[T A€

H14:
O H14-00: V; D1 2 3 0 0 0 2
0 0 H14-01: V% : 1 3 2 0 0 1 2
O @ H14-02: V3 2 2 2 0 1 0 2
O
It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.
H13: variable a b ¢ d e Yy Yy Y7 Vs Y,bovh o A€
H13-00: 2 2 2 0 1 0 2%

[T

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1. Cycle of length smaller than 5.

variable a b ¢ d e Yy Y, Y7 Y& Y& vt OAE

=

_ H12-00: 1, W, 1 2 3 0 0 0 1
H12: H12-01: Vi V4 1 3 2 0 o0 1 1
0 H12-02: V;, Vi 2 2 2 o0 1 0 1
O——0 H12-03: V5 V4 1 4 1 0 0 2 1
H12-04: V, Vs 2 3 1 o0 1 1 1

H12-05: Vi Vs 3 2 1 0 2 o0 1

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.



H11:

A

H10:

HO9:

T

HO8:

@

HO7:

variadble 'a b ¢ d e Yy Yy Yy Y.t Y.boYT AE

H11-00: 3 2 1 0 2 0 2%

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1. Cycle of length smaller than 5.

variadble 'a b ¢ d e Yy Yy Yy Y.t Y,boYT AE

H10-00: V; o1 2 1 0 0 0 I
H10-01: V3 D2 1 1 0 0 1 1w

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1. Itis also assumed that no isolated edges are generatelt @yength smaller than 5.

variadble 'a b ¢ d e Yy Yy Y7 Yt Y,bovh A€

HO09-00: o1 1 3 0 0 0 2

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variable a b ¢ d e Yy Yy Y7 Vs Y,bovih A€

HO08-00: 1, o1 0 3 0 0 0 1
HO08-01: V, 1 1 2 0 0 1 1
HO08-02: V3 2 0 2 0 1 0 1

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.

variadble a b ¢ d e Yy Yy Y7 Y Y,Pov[T A€

HO7-00: 1 3 3 0 0 0 3

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy Yy Ysh YV,bovh A€

H06-00: 13 o1 2 3 0 0 0 2
HO06-01: V4, o1 3 2 0 0 1 2
H06-02: V3 D2 2 2 0 1 0 2

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1.

variadble 'a b ¢ d e Yy Yy YT Ysh Y.b YT AE

HO05-00: D2 2 2 0 1 0 2%

Itis assumed here that an edge is chosen that has an endvjibiatneighbour of degree
1. Cycle of length smaller than 5.



variable 'a b ¢ d e Yy Yy Y7 Y.t YV,bovh A€

_ H04-00: Vi W, 1 1 3 0 0 0 1
HO4: HO4-01: V; Vi 1 2 2 0 0 1 1
0 HO4-02: V; Vi 2 1 2 o0 1 0 1
o——R H04-03: V, Vi 1 3 1 0 0 2 1

@ 0° HO4-04: Vo Vi 2 2 1 0 1 1 1
HO4-05: V5 Vi 3 1 1 0 2 0 1

It is assumed here that an edge is chosen that has an endyjthiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.

HO3: variadble 'a b ¢ d e Yy Yy Y7 Yt Y,bovh A€

H03-00: 0 3 2 0 0 0 2

n

It is assumed here that an edge is chosen that has an endyjihiatneighbour of degree
1.

variable a b ¢ d e Yy Y, Y7 Y& Y& vt OAE

HO2:
o HO02-00: Wi : 0 2 2 0 0 0 1
O © HO02-01: V4, : 0 3 1 0 0 1 1
® H02-02: V3 : 1 2 1 0 1 0 1
Itis assumed here that an edge is chosen that has an endvibiatneighbour of degree
1. Itis also assumed that no isolated edges are generated.
HO1:

variable a b ¢ d e Yy Yy Y7 Vs Y,bovih o A€

[

HO01-00: 0 1 2 0 0 0 1
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> with(simplex):

Warning, new definition for maximize

Warning, new definition for minimize

>

Il rights
ks of

> obj:= 1 *E02_00 +1+E02_01 +1+E05 00 +1+E05 01 +1*E05 02 +1*E05_03

+1xE05_04
+1xH21_01
+1+H21 08
+1xH21_ 15
+1xH12 01
+1xH08_01
+1xHO4_01
+1xH02_01

+1+EO08_00
+1xH21_02
+1+H21 09
+1xH21_16
+1xH12_02
+1+H08_02
+1%HO04_02
+1+HO02_02

+1+E08_01
+1+H21 03
+1+H21 10
+1+H21 17
+1+H12 03
+3+HO07_00
+1+xH04_03
+1+xHO01_00;

+1+E08_02
+1+H21_04
+1xH21 11
+2+H14_00
+1+H12_04
+2+H06_00
+1*HO4_04

+1+E08_03
+1+H21 05
+1+H21 12
+2xH14 01
+1+*H12_ 05
+2+H06_01
+1+H04_05

+1+EQ08_04
+1+H21 06
+1%H21_13
+2xH14 02
+2+H09_00
+2+H06_02
+2*H03_00

+1+H21 00
+1*H21_07
+1+H21 14
+1+*H12_00
+1+H08_00
+1+H04_00
+1+H02_00

obj =

VVVVVVVVVVVVVVVVVVVYVYVYVYVYV

E02_

01 + E02 00 + E05 01 + EO5 00 + EO05 02 + E05 03 + EO5_

04 + E08_00

+ E08 01 + E08 02 + E08 03 + E08 04 + H21 00 + H21 01 + H21 02 + H 21 03

+

+

+

+

+

+ HO4_05 + 2 H03_00 + H02_00 + HO2 01 + HO2_02 + HO1_00

cnsts:={

+1+E02_00 +2+E05_00 +1+EO05_01 +1+E05_03 +3+E08_00 +2+E08_01

+1+E08_02
-1 *H21_05
-1 +H21_13
-2 *H12_00
-1 +H08_01
-2 *H04_00
-1 +H01_00

+1+E08 03
-2 *xH21 06
-1 +xH21 14
-1 *H12_01
-1 *xHO8_02
-1 *HO4_01
>= (,

-3 *H21_00
-1 »H21_08
+1+H21_15
-1 *H12_02
-2 *HO7_00
-1 *HO4_02

-2 *H21 01
+2%H21_09
-2 *H14_00
+1xH12_03
-2 *H06_00
+1xH04_03

-2 *H21_02
+1+H21_10
-1 *H14_01
-2 *HO09_00
-1 »HO6_01
-1 *HO03_00

-1 *H21_04
2 xH21_12
-1 *H14_02
-2 *HO08_00
-1 »HO6_02
-1 *HO02_00

+1+E05_00 +2+E08_00 +1+E08 01 -2 *H21 00 -1 »H21 01 -1 »H21_02
-1 *H21_06 +2%H21_09 +1%H21 10 -1 *H21 12 +1%H21_15 -1 »H14_00
-1 *H12_ 00 +1%H12 03 -1 *HO9 00 -1 *HO8_00 -1 *HO7_00 -1 *»HO6_00
-1 *HO4_00 +1%HO04 03 >= 0,

+1+E08_00 -1 *H21_00 +2%H21 09 +1%H21 10 +1xH21_15 +1xH12_03

+1+HO4_03

>= 0,

+2+E02_00 +1+E02_01 +3+EO05_00 +2+E05_01 +1+E05_02 +2+E05_03

+1+E05_04
-4 *H21_00
-1 +H21_08
+1xH21_15

+4 + E08_00
-2 *H21_01
+2%H21_09
-1 *H21_17

+3+E08_01

-3 *H21_02
+1+H21_10
-3 *H14_00

+2+E08_02
-1 *H21_04
-3 «H21_12
-1 *H14 01

+2 + E08_03
-2 *H21_05
-1 «H21_13
-2 *H14_02

+1+EO08_04
-2 *H21_06
-2 xH21_14
-3 *H12_00

H21 04 + H21 05 + H21 06 + H21 07 + H21 08 + H21 09 + H21 10 + H 21 11
H21 12 + H21 13 + H21 14 + H21 15 + H21_16 + H21 17 + 2 H14 00

2 H14 01 + 2 H14 02 + H12 00 + H12 01 + H12 02 + H12 03 + H12 04

H12 05 + 2 H09 00 + HO08 00 + HO8 01 + HO8 02 + 3 HO7_00 + 2 HO6 0 O

2 HO6_01 + 2 HO6_ 02 + HO4 00 + HO4 01 + HO4 02 + HO4 03 + HO04 04



VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVYVYVYVYVYV

cnsts

-1 +H12_ 01
-1 +H08_01
-3 *H04_00
-2 *H02_00

-1 *E02_00
-1 *E08_02
+1+xH21 06
+1x*H14 00
+1x*HO8_00
+1%HO04_02

-1 * E05_00
-1 +H21_10
+1+HO9_00

-1 «E08_00
-1 +HO4_03

-1 *E02_01
-2 +E08_00
-2 *H21_01
-2 *H21_07
-3+H21_13
-1 +H14_01
-2 *H12_04
-1 *H07_00
-2 «H04_02

-4 + E02_00
-2 +E08_01
-1 *H21_06
+2xH21_14
-1 +H14_02
-1 *H09_00
-1 *HO6_02
-3 *H03_00

+2+E02_00
+1+EO5_04
-4 *H21_00
-1 +H21_08
+1xH21_15
-1 *H12_01
-1 +H08_01
-3 *HO4_00
-2 *H02_00

+ E08_02 + EO08_03 - 3 H21.00 - 2 H21 01 - 2 H21 02 - H21_04 - H21 0

-2 H21.06 - H21 08 + 2 H21 09 + H21 10 - 2 H21_12 - H21_13 - H21_1

-2 *H12_02
-2 »HO8_02
-1 +HO04_01
-1 «H02_02

-1 «E05_00
-1 «E08_03
-1 *H21_09
+1+H14_02
+1+H08_02
-1 »HO4_03

-1 *E08_00
+1+H21_12
+1+HO08_00

+1+H21 00
<= 0,

-1 *EO05_00
-3 *E08_01
-3 *H21_02
-3 »H21_08
-4 «H21_14
-2 *H14_02
-3 *H12_05
-1 »HO6_00
-1 »HO4_03

-2 *E02_01
+2+E08_04
-2 *H21_07
-1 «H21_15
-2 *H12_00
-1 +HO08_01
-1 «HO04_00
-2 *H02_00

+1+E02_01
+4 % E08_00
-2 *H21_01
+2+H21_09
-1 «H21_17
-2 *H12_02
-2 »HO8_02
-1 «+HO04_01
-1 *H02_02

+1+H12_03
-3 *HO7_00
-2 *HO4_02
-2 *HO1_00

-1 *E05_01
+2+H21_00
-1 *H21_10
+1*H12_00
+1*HO7_00
+1+H03_00

-1 *E08_01
-1 «H21_15
+1+HO7_00

-1 *H21 09

-2 xE05_01
-4 «E08_02
-2 *H21_03
-2 *H21_09
-3 »H21_15
-1 *H12_00
-1 «*HO09_00
-1 »HO6_01
-2 *HO4_04

-4 +E05_00
-1 *H21_01
-3 *H21_09
+1+H21_16
-3 *H12_01
+1+HO08_02
-2 *HO4_01
-3 *H02_01

+3+E05_00
+3+E08_01
-3 *H21_02
+1xH21_10
-3 *H14_00
+1+H12_03
-3 *HO7_00
-2 *HO4_02
-2 *HO01_00

-1 xH12_05
-3 *HO06_00
+1+xHO04_03
>= 0,

-1 *EO05_03
+1%H21 01
+1xH21_12
+1*H12_02
+1*HO6_00
+1*HO02_00

+1+H21 00
+1xH14 00
+1+HO06_00

-1 *H21_10

-3 *E05_02
-4 «E08_03
-3 *H21_04
-3 *H21_10
-4 »H21_16
-1 *H12_01
-1 «HO8_00
-2 »HO6_02
-3 *HO04_05

-2 *E05_01
+1+H21_02
-1 «H21_10
+3xH21_17
-1 *H12_02
-3 *H07_00
-3 *HO04_03
-1 *H02_02

+2 * E05_01
+2 * E08_02
-1 *H21_04
-3 *H21_12
-1 *H14_01
-1 *H12_05
-3 *H06_00
+1+H04_03
>= O}

-3 *H09_00
-1 »HO6_01
-1 «HO04_05

-2 *E08_00
+1x*H21 02
+1+H21 14
-1 *H12_03
+1x*HO06_02
+1+xHO01 00

+1%H21_02
+1+H12_00
+1+H04_00

-1 *H21_15

-2 *E05_03
-5 *E08_04
-4 »H21_05
-4 »H21_11
-5 *xH21_17
-2 *H12_02
-1 *HO8_01
-1 *HO4_00
-1 *H02_02

-2 *E05_03
-2 *H21_03
+1+H21_11
-2 *H14_00
-4 »H12_03
-2 *HO06_00
-1 «HO4_04
-1 *HO01_00

+1+E05_02
+2 + E08_03
-2 *H21_05
-1 «H21_13
-2 *H14_02
-3 *H09_00
-1 »HO6_01
-1 +HO04_05

-3 *HO08_00
-2 »HO6_02
-2 *HO03_00

-1 *E08_01

+1+H21 05

-1 xH21 15

+1+HO09_00

+1+HO04_00
<= 0,

-1 *H21_09
-1 *H12_03
-1 +HO04_03

-1 *H12 03

-3 *E05_04
-2 *H21_00
-2 *H21_06
-3 *H21_12
-1 *H14_00
-1 «H12_03
-2 *H08_02
-1 *HO04_01
>= -1,

-4 »EO08_00
+2+xH21 05
+1+xH21 12
-3 *H14 01
-2 *H12_04
-3 *HO6_01
+1+*HO04_05
>= 0,

+2 + E05_03
+1+E08_04
-2 *H21_06
-2 xH21_14
-3 *H12_00
-3 *HO08_00
-2 »HO6_02
-2 *HO03_00

<= 0,

= {0 <= E02_00 + EO5 01 + 2 EO5_00 + E05 03 + 3 E08 00 + 2 EO

+ H21_ 15 - 2 H14 00 - H14 01 - H14 02 - 2 H12_00 - H12 01 - H12 02

+ H12_03 - 2 HO9_00 - 2 HO8_00 - HO8 01 - HO8 02 - 2 HO7_00 - 2 HO6_

- HO6_01 - HO6 02 - 2 HO4 00 - HO4 01 - HO4 02 + HO4 03 - H0O3 00 -

5

4

00

HO02_00



- HO1_00,

0 <= E08_00 - H21 00 + 2 H21 09 + H21_10 + H21_15 + H12 03 + HO4 0 3,
-E08_00 + H21 00 - H21 09 - H21 10 - H21 15 - H12 03 - HO04 03 <= 0, -1 <=
-E02 01 - 2 E05 01 - E05 00 - 3 E05 02 - 2 E05 03 - 3 E05 04 - 2 EO8 00

- 3 E08 01 - 4 E08 02 - 4 E08 03 - 5 E08 04 - 2 H21 00 - 2 H21 01

-3 H21 02 - 2 H21.03 - 3 H21 04 - 4 H21 05 - 2 H21 06 - 2 H21 07

- 3 H21.08 - 2 H21 09 - 3 H21 10 - 4 H21 11 - 3 H21 12 - 3 H21 13

- 4 H21 14 - 3 H21 15 - 4 H21 16 - 5 H21 17 - H14 00 - H14 01 - 2 H14 02
- H12.00 - H12 01 - 2 H12 02 - H12 03 - 2 H12 04 - 3 H12 05 - HO9 0 0

- HO8_00 - HO8 01 - 2 HO8_02 - HO7 00 - HO6_00 - HO6 01 - 2 HO6_02

- HO4_00 - HO4 01 - 2 HO4 02 - HO4 03 - 2 HO4 04 - 3 HO4_05 - HO2_0 2,
-E05_00 - E08 00 - E08 01 + H21 00 + H21 02 - H21 09 - H21 10 + H 21 12

- H21 15 + H14 00 + H12 00 - H12 03 + H09 00 + HO8 00 + HO7 00 + H 06_00

+ HO4_00 - HO04 03 <= 0, -E02_00 - E05 01 - E05 00 - E05 03 - 2 E08 00

- E08 01 - E08 02 - E08 03 + 2 H21 00 + H21 01 + H21 02 + H21 05 +  H21 06
- H21. 09 - H21 10 + H21 12 + H21 14 - H21 15 + H14 00 + H14 02 + H 12 00

+ H12 02 - H12 03 + HO9 00 + HO8 00 + HO08 02 + HO7 00 + HO6 00 + H 06_02

+ HO4_00 + HO4_02 - HO4 03 + HO3_00 + H02_00 + HO1 00 <= 0, 0 <= -2  E02_01
- 4 E02 00 - 2 EO5 01 - 4 E05 00 - 2 E05 03 - 4 E08 00 - 2 E08_01

+ 2 E08 04 - H21 01 + H21 02 - 2 H21 03 + 2 H21 05 - H21 06 - 2 H21_ 07

- 3 H21.09 - H21 10 + H21 11 + H21 12 + 2 H21 14 - H21 15 + H21 16

+ 3 H21 17 - 2 H14 00 - 3 H14 01 - H14 02 - 2 H12 00 - 3 H12 01 - H12 02
- 4 H12_03 - 2 H12_04 - H09 00 - HO8 01 + HO8_02 - 3 HO7_00 - 2 HO6_ 00

- 3 HO6_01 - HO6_02 - HO4 00 - 2 HO4 01 - 3 HO4 03 - HO4 04 + HO4 0 5

- 3 HO3_00 - 2 HO2 00 - 3 HO2 01 - H02 02 - HO1 00, 0 <= E02 01 + 2 E  02_00
+ 2 E05 01 + 3 EO5 00 + EO5 02 + 2 E05 03 + E05 04 + 4 E08 00 + 3 E08 01
+ 2 E08_02 + 2 E08_ 03 + E08 04 - 4 H21 00 - 2 H21 01 - 3 H21 02 - H21 04
-2 H21. 05 - 2 H21 06 - H21 08 + 2 H21 09 + H21 10 - 3 H21 12 - H21_ 13

- 2 H21 14 + H21 15 - H21 17 - 3 H14 00 - H14 01 - 2 H14 02 - 3 H12_ 00



- H12_01 - 2 H12 02 + H12_03 - H12 05 - 3 H09_00 - 3 HO08_00 - HO8_0 1

- 2 HO8_02 - 3 HO7_00 - 3 HO6_00 - HO6_01 - 2 HO6_02 - 3 HO4 00 - HO4 o1

- 2 HO4_02 + HO4 03 - HO4_05 - 2 HO3_00 - 2 H02_00 - HO2 02 - 2 HO1_ 00, O

<= E05 00 + 2 E08 00 + E08 01 - 2 H21 00 - H21 01 - H21 02 - H21. 0 6

+ 2 H21_ 09 + H21 10 - H21_12 + H21_15 - H14 00 - H12_00 + H12 03 - HO9_00

- HO8 00 - HO7_00 - HO6_00 - HO4_00 + HO4_03}

>

> maximize(obj,cnsts,NONNEGATIVE);

{H21 13 = 0, H21_14 = 0, H21_15 = 0, H21_16 = 0, H14 00 = 0, H14 0 1=0,

H12 00 = 0, H12 01 = 0, H12 02 = 0, H12 03 = 0, H12 04 = 0, H12 05 =0,
HO9 00 = 0, HO8_00 = 0, HO8_01 = 0, HO8_02 = 0, HO6_00 = 0, HO6_01 = 0,
HO06_02 = 0, HO4_00 = 0, HO4_01 = 0, HO4_02 = 0, H04_03 = 0, HO4_04 =0,
HO4_05 = 0, HO3_00 = 0, H02_00 = 0, HO2_01 = 0, H02_02 = 0, HO1_00 =0,
E08_01 = 1/14, HO7_00 = 1/14, H21_ 17 = 1/14, E08_04 = 1/14, H14 _02 =0,
H21_05 = 0, EO5_03 = 0, EO5_04 = 0, E02_01 = 0, E02_00 = 0, EO5_01 =0,
E05 00 = 0, EO5 02 = 0, EO8 00 = 0, E08_02 = 0, E08_03 = 0, H21_00 = 0,
H21 01 = 0, H21_02 = 0, H21_03 = 0, H21 04 = 0, H21_ 06 = 0, H21_07 = 0,
H21 08 = 0, H21 09 = 0, H21_10 = 0, H21 11 = 0, H21_12 = 0}
> subs(%,0bj);
3/7

> (dualobj,dualcnsts):=dual(obj,cnsts,y);
dualobj, dualcnsts = y9, {

1 <=-yl -y2
1 <=y6 +y7
1 <=yl +y2

1 <=y3 +vy4

+

+

+

y3 + 3y4d -2y5-2y6 -2 vy7-2y8 + 2 Y9,
3y9, 1 <=y3-2vy4d +2y6 +y7 + 4 y9,
2y3+2y5+ 4y6 + 3y7 +y8 + 2 y9,

y5 + 2 y6 + 2 y7 + 2 y9,

1 <=y2 +y3-y4+y5+3y6+2y7 +3Vy9 1<=2y4+ 2Y9,

1 <=-y2 -y3+2vy4-y5-3y6-2y7 +3y9 1<=-y3-2y6 -

y7 + 4 y9,

1 <=-2y4-y6 + 5 Y9,

1<=-yl-y2-2y3+4y4-2y5-4y6-3y7-y8+ 29,

1<=-y6+3vy9 1<=-y3+2vy4-2y6-y7 + 2 Y9,



1<=-y2 -y3+4y4-y5-3y6-2y7 +y9, 1<=2y4-y6 + y9,
1 <=-y3+4y4-2vy6-y7,1<=yd +2y9 1<=-y4 + y6 + 3 Y9,
2<=y3 +3yd+2y6+y7, 1 <=y3 +2y4d+ 2y6 +y7, 1 <= 3 y4,
l<=y4d +y6 +vy9 1 <=y3 +yd + 2 y6 + y7,
l1<=y2 +y3 +y4d +y5+3y6+2y7 +vy9 1<=2y4 +y6 + y7 + Y9,
1 <=y3 +2y6 +y7 + 2y9,
1 <=-yl -y2-y3 +3vy4d-y5-y6 -y7 -y8 + y9,
2 <=y2 +y3+yd +y5+ 3y6 + 2 y7 + y9,
1<=y2+y3 +y5+3y6+2y7 +y9 1<=y4 +y6 +y7 + Y9,
1 <=y3-y4 +2y6 +y7 + 2 y9,
3<=y2+y3+3yd+y5+ 3y6 + 2y7 + Y9,
1 <=y3 +yd +2y6 +y7 + 2 Y9,
1 <=-yl -y2-y3 +4vy4d-y5-y6 -y7 -y8 +vy9, 1 <=y6 + 3 Y9,
2 <=y3 +yd +2y6 +y7 + 2 Y9,
1 <=y2 +y3 +2y4+y5+3y6+ 2y7 +vy9 1<=3yd + y6 + y7 + y9,
2 <=3y4 +y6+y7 +vy9 1<=-3vy4d + y6 + 5 y9,
2<=y2+y3+2y4+y5+3y6+ 2y7 +y9 1<=-y4 + 4 y9
1 <=-yl -y2-y3 +y4-y5-y6 -y7 -y8 + 3 yo}

>

> minimize(dualobj,dualcnsts, NONNEGATIVE);

{yL=0,y5 =0, y8 =0, y6 = 8/35, y9 = 3/7, y4 = --, y2 :12/7, y3 = 8/35

35

y7 = 0}

> quit



MCDS

In all operations considered, the vertex at the “left” of fiyeire is the one that could
possibly be selected by “some” algorithm for inclusion ie tonnected dominating
set. The priorities are

e vertices of degree 2 over
e vertices of degree 1

All operations are irOPSs.



Q04
3—>x
1,0—>0,x
1->x
1,0->0,x
3—->x
QO5:
3->x
1,0->0,x
1->x
3,4,5->2,3,4
4->0
QO6:
4->0
3,4,5->2,3,4
1->x
3,4,5->2,3,4
4->0
Q13:
2—>Xx
1,0->0,x
1->x 1->x
1,0->0,x
2->x
Q14:
2->Xx
1,0->0,x
1->x 1->x
3,45->2,3,4
3->0
Q15:
3—>0
3,45->2,3,4
1->x 1->x
3,45->2,3,4
3->0

variable end-points Y Y, Yo

Q04-00: Vo Vo -1

Q04-01: Vo Vi -2 1
Q04-02: i Vi -3

variable end-points Y[ Yo Y, Y,

QO05-00: Vo Vs -1 -1 1 1
QO05-01: Vo Vi -1 -2 1 1
Q05-02: Vo Vs -1 -1 -1 1 1
QO05-03: i Vs -2 -1 2 1
Q05-04: i Vi -2 -2 2 1
Q05-05: Vi Vs -2 1 -1 2 1
variable end-points Y Y, Y,

Q06-00: Vs Vs -1 -2 1
Q06-01: Vs Vi -1 -3 1
Q06-02: Vs Vs -1 2 -1 1
Q06-03: Vi Vi -1 -4 2 1
Q06-04: Vi Vs -1 -3 -1 1
Q06-05: Vs Vs -1 2 -2 1
variable end-points Y Yo Yo

Q13-00: Vo Vo -2

Q13-01: Vo Vii -3

Q13-02: i Vi -4

variable end-points Y Y, Y,

Q14-00: Vo Vi -2 1
Q14-01: Vo Vi -2 -1 1
Q14-02: Vo Ve -2 -1 1
Q14-03: Vi Vs -3 1
Q14-04: i Vi -3 -1 1
Q14-05: i Vs -3 -1 1
variable end-points Y Y, Y,

Q15-00: Vs Vi -2 2 1
Q15-01: Vs Vi -2 -1 2 1
Q15-02: Vs Ve -2 1002 1
Q15-03: Vi Vi -2 -2 2 2 1
Q15-04: Vi Vs -2 -1 -1 2 1 1
Q15-05: Vs Vs -2 -2 2 1




Q16:
3->0
1,0->0,x
1->x 4->2
1,0->0,x
3->0
Q17:
3—>0
1,0->0,x
1->x 5->3
1,0->0,x
3->0
Q18:
3—>0
1,0->0,x
1->x 4->2
3,45->2,3,4
4->1
Q19:
3—>0
1,0->0,x
1->x 5->3
3,45->2,3,4
4->1
Q20:
4->1
3,45->2,3,4
1->x 4->2
3,45->2,3,4
4->1
Q21:
4->1
3,45->2,3,4
1->x 5->3
3,45->2,3,4
4->1

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q16-00: Ww Vo -2 -1 -2 -1 2 1 1
Q16-01: Ww VWir -1 -2 -2 -1 3 1 1
Q16-02: Vi Vi -3 2 1 4 1 1
variable end-points Yo YT Y, Yy Y, Yo Yt ov¢hovSth o oveh vt AC
Q17-00: Vo Vor -2 -1 2 102 1 1
Q17-01: Vo Vit -1 -2 -2 -1 3 1 1
Q17-02: i Wi -3 -2 -1 4 1 1
variable end-points Yo Y, Y, Yy Y, Yo Y)hov¢ vt oveh vt AC
Q18-00: Ww Vs -1 -1 -2 -2 1 1 2 1
Q18-01: Vo Vo -1 -1 -1 -3 1 1 1 1 1
Q18-02: Vo Vs -1 -1 -1 -2 -1 1 1 1 1 1
Q18-03: Vi Vs 2 2 2 2 1 2 1
Q18-04: Vi Vi -2 -1 -3 2 1 1 1 1
Q18-05: Vi Vs -2 -1 -2 -1 2 1 1 1 1
variable end-points Y, Y7 Y, Yy Y, Yo Yt ov¢tov)th vt vt AC
Q19-00: Ww Vs -1 -1 -2 -1 -1 1 1 1 1 1
Q19-01: Vo Var -1 -1 -1 -2 -1 1 1 2 1
Q19-02: Vo Vs -1 -1 -1 -1 -2 1 1 1 1 1
Q19-03: Vi Vs -2 -2 -1 -1 2 1 1 1 1
Q19-04: Vi Vi -2 -1 -2 -1 2 1 2 1
Q19-05: Vi Vs -2 -1 -1 -2 2 1 1 1 1
variable end-points Yo Y, Y, Y, Y, Yo Yt vt vt v AC
Q20-00: Vs Vs -1 -2 -3 2 3 1
Q20-01: Vs Vi -1 -1 -4 2 2 1 1
Q20-02: Vs Vs -1 -1 -3 -1 2 2 1 1
Q20-03: Vi Vi -1 -5 2 1 2 1
Q20-04: Vi Vs -1 -4 -1 2 1 1 1 1
Q20-05: Vs Vs -1 -3 -2 2 1 2 1
variable end-points Y, Y, Y, Yy Y, Yo Yt vt vt v AC
Q21-00: Vs Vs -1 -2 -2 -1 2 2 1 1
Q21-01: Vs Vi -1 -1 -3 -1 2 1 2 1
Q21-02: Vs Vi -1 1 2 2 2 1 1 1 1
Q21-03: Vi Vi -1 -4 -1 2 3 1
Q21-04: Vi Vs -1 -3 -2 2 2 1 1
Q21-05: Vs Vs -1 -2 -3 2 1 2 1




3,4,5->2,3,4
3,4,5->2,3,4
3,45->2,34
3,4,5->2,3,4

0,1->x,0
3,45->2,3,4
3,45->2,3,4

3,45->2,34

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q22-00: V3 V3 Vi Vi -1 -4 -2 2 4 1
Q22-01: V5 Vs Vg Vi -1 -3 -3 2 3 1 1
Q22-02: V3 Vs Vs Vi -1 -3 -2 -1 2 3 1 1
Q22-03: V3 Vs Vy Vg -1 -2 -4 2 2 2 1
Q22-04: V5 Vi3 Vi Vs -1 -2 -3 -1 2 2 1 1 1
Q22-05: V3 Vi Vs Vi -1 -2 -2 -2 2 2 2 1
Q22-06: V3 Vi Vyu Vi -1 -1 -5 2 1 3 1
Q22-07: V5 Vi Vyu Vi -1 -1 -4 -1 2 1 2 1 1
Q22-08: V3 Vi Vi Vi -1 -1 -3 -2 2 1 1 2 1
Q22-09: V3 V5 Vi Vi -1 -1 -2 -3 2 1 3 1
Q22-10: V, Vi Vyu Vi -1 -6 2 4 1
Q22-11: 'V, Vi Vyu Vi -1 -5 -1 2 3 1 1
Q22-12: 'V, Vi Vs Vi -1 -4 -2 2 2 2 1
Q22-13: V, Vi Vi Vi 1 3 -3 2 1 3 1
Q22-14: Vs Vi Vi Vi 1 2 4 2 4 1
variable end-points (YRR R Y 7R R R R SR S e
Q23-00: Vo Vs Vg V3 -1 -1 -4 -1 1 1 3 1
Q23-01: Vo Vs Vg Vi -1 -1 -3 -2 1 1 2 1 1
Q23-02: Vo Vs Vg Vi -1 -1 -3 -1 -1 1 1 2 1 1
Q23-038: Vo Vs Vyu Vi -1 -1 -2 -3 1 1 1 2 1
Q23-04: V, Vs Vi Vi -1 -1 2 2 1 1 1 1 1 1 1
Q23-05: Vo Vs Vz V5o -1 -1 -2 -1 -2 1 1 1 2 1
Q23-06: Vo Vi Vyu Viio -1 -1 -1 -4 1 1 3 1
Q23-07: Vo Vi Vu Vi -1 -1 -1 -3 -1 1 1 2 1 1
Q23-08: Vo Vi Vs Vi -1 -1 -1 -2 -2 1 1 1 2 1
Q23-09: Vo Vs Vy Vo -1 -1 -1 -1 -3 1 1 3 1
Q23-10: Vv Vi3 Vi Vs -2 -4 -1 2 1 3 1
Q23-11: V; Vi V3 Vi 2 3 2 2 1 2 1 1
Q23-12: Vv Vi Vi Vi -2 -3 -1 -1 2 1 2 1 1
Q23-13: Vv Vs Vyu Vi -2 -2 -3 2 1 1 2 1
Q23-14: Vi Vi Vi Vi 2 2 2 1 2 1 1 1 1 1
Q23-15: Vv Vi3 Vs Vs -2 -2 -1 -2 2 1 1 2 1
Q23-16: Vv Vu Vyu Vg -2 -1 -4 2 1 3 1
Q23-17: Vi Vo Vyu Vi -2 -1 -3 -1 2 1 2 1 1
Q23-18: Vv Vi Vs Vi -2 -1 -2 -2 2 1 1 2 1
Q23-19: Vv V5 V5 Vi -2 -1 -1 -3 2 1 3 1




0,1->x,0
3,4,5->2,34
0,1->x,0
3,4,5->2,3,4

0,1->x,0
0,1->x,0
3,4,5->2,3,4
3,4,5->2,3,4

0,1->x,0
0,1->x,0
0,1->x,0
3,4,5->2,3,4

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q24-00: Vo, W Vg Vi -2 -1 -4 2 2 1
Q24-01: Vo W Vg Vii -2 -1 -3 -1 2 1 1 1
Q24-02: Vo Vo Vi Vs -2 -1 -3 -1 2 1 1 1
Q24-03: Vo Vo Vu Vi -2 -1 -2 -2 2 2 1
Q24-04: Vo Vo Vi Vi -2 -1 2 1 1 2 1 1 1
Q24-05: Vo, W Vs Vi -2 -1 -2 -2 2 2 1
Q24-06: Vo, Vi Vg V3 -1 -2 -4 3 2 1
Q24-07: Vo Vi Vg Vi -1 -2 -3 -1 3 1 1 1
Q24-08: Vo, Vi Vg Vi -1 -2 -3 -1 3 1 1 1
Q24-09: Vo, Vi Vu Voo -1 -2 -2 -2 3 2 1
Q24-10: Vo, Vi Vyu Vi -1 -2 -2 -1 -1 3 1 1 1
Q24-11: Vo Vi Vs Vi -1 -2 -2 -2 3 2 1
Q24-12: Vv Vi Vi Vi -3 -4 4 2 1
Q24-13: Vv Vi Vi Vi -3 -3 -1 4 1 1 1
Q24-14: Vi Vi Vi Vi -3 -3 1 4 1 1 1
Q24-15: Vv Vi Vy Vg -3 -2 -2 4 2 1
Q24-16: Vv Vi Vyu Vi -3 -2 -1 -1 4 1 1 1
Q24-17: Vi Vi Vs Vi -3 -2 -2 4 2 1
variable end-points Yo YT Y, Yy Y, Yo Yt ov¢hovsth o oveh vt AC
Q25-00: Vo, W Vg V5 -2 -1 -1 -2 -1 1 2 1
Q2501 Vo Vo Vs Vi 2 -1 -1 -1 -2 1 1 1 1
Q25-02: Vo Vo Vi Vi 2 -1 -1 -1 -1 -1 1 1 1 1
Q25-038: Vo W Vu Vii -2 -1 -1 -3 1 2 1
Q25-04: Vo W Vu Vi -2 -1 -1 -2 -1 1 1 1 1
Q25-05: Vo W Vs Vi -2 -1 -1 -1 -2 1 2 1
Q25-06: Vo, Vi Vg V3 -1 -2 -1 -2 -1 1 1 2 1
Q25-07: V, Vi Vz Vi -1 -2 -1 -1 -2 1 1 1 1 1
Q25-08: Vo, Vi Vg V5o -1 -2 -1 -1 -1 -1 1 1 1 1 1
Q25-09: Vo, Vi Vyu Voo -1 -2 -1 -3 1 1 2 1
Q25-10: Vo, Vi Vyu Vi -1 -2 -1 -2 -1 1 1 1 1 1
Q2511 Vp Vi Vs Vi -1 2 -1 1 2 1 1 2 1
Q25-12: Vi Vi Vi Vi 3 1 2 1 2 1 2 1
Q25-13: Vv Vi Vs Vg -3 -1 -1 -2 2 1 1 1 1
Q25-14: Vv Vi Vi Vi -3 -1 -1 -1 -1 2 1 1 1 1
Q25-15: Vv ViV Vi -3 -1 -3 2 1 2 1
Q25-16: Vv Vi Vyu Vi -3 -1 -2 -1 2 1 1 1 1
Q25-17: Vi Vi Vi Vi 3 -1 4 2 2 1 2 1
variable end-points Yo YT Yy Yy Y, Yo Yt vty vt vyt AC
Q26-00: Vo, W W V3 -3 -1 -1 -2 1 1 1
Q26-01: Vo, W W Vi -3 -1 -1 -1 -1 1 1 1
Q26-02: Vo W W Vs -8 -1 -1 -1 -1 1 1 1
Q26-03: Vo, W Wi V3 -2 -2 -1 -2 2 1 1
Q26-04: Vo W Vi Vi -2 -2 -1 -1 -1 2 1 1
Q26-05: Vo, W Wi Vi -2 -2 -1 -1 -1 2 1 1
Q26-06: Vo, Vi Vi V3o -1 -3 -1 -2 3 1 1
Q26-07: Vo, Vi Vi Vi -1 -3 -1 -1 -1 3 1 1
Q26-08: ¥V, Vi Vi Vi -1 -3 -1 -1 -1 3 1 1
Q26-09: Vv Vi Vi Vi -4 -1 -2 4 1 1
Q26-10: Vv V1 Vi Vg -4 -1 -1 -1 4 1 1
Q26-11: Vv Vi Vi Vs -4 -1 -1 -1 4 1 1




0,1->x,0
0,1->x,0
0,1->x,0
0,1->x,0

3,45->2,3,4
0->X 4->1
3,45->2,3,4

2->Xx
2->x
1->x
2->X

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q27-00: Vo, W W Vi: -4 -1 -2 1

Q27-01: Vo, W W Vit -8 -2 -2 1 1
Q27-02: Vo Vo Vi Vii 2 3 2 2 1
Q27-03: Vv, Vv Vi Viio -1 -4 -2 3 1
Q27-04: Vv Vi Vi Vi -5 -2 4 1
variable end-points Yo Y, Y, Yy Y, Yo Yhov¢ vt oveh vt AC
Q28-00: Vi -2 -2 1 1 1
Q28-01: Ve -2 -1 -1 1 1 1
Q28-02: Vs: -2 -1 -1 1 1 1
variable end-points \ R 2 2 2D Zul R L LU (A PLul UANG
Q29-00: Vs Vi -1 2 ) 1
Q29-01: Vs Voo -1 -1 -2 1 1 1 1
Q29-02: Vs Vs -1 -1 -1 -1 1 1 1 1
Q29-03: Vi Vi -1 -3 1 2 1
Q29-04: Vi Vs -1 -2 -1 1 1 1 1
Q29-05: Vs Vi -1 -1 -2 1 2 1
variable end-points Y, Yy Y, Yy Y, Yo Y)S ovihov,h ovih ovS AC
Q01-00: -2 -2 1

variable end-points Yy Y7 Y, Yy Y7 Yo Y ovihovSh o vih vl AC
Q02-00: -1 -3 2 1 1

variable end-points Yy Yy Y, Yy Y, Yo Y)S oviboYSt v v AC
Q03-00: -1 -2 -1 2 1 1
variable end-points Yy Y7 Y, Yy Y, Yo YR vt oYt vt v AC
Q07-00: -3 -2 1




3—>0

0
Vv
x

.Qw ?Q
vV V. vV
o o
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Q09:

1->x

Q10:

1->x

1->x

0
v
H x HN
¥ ¥ ¥ ¥ ¥
V A% V A% V
= [ = [ =

¥
v
A4

°
\
X
J&
\

2->X

4->2

i
\
x

5->3

4->2

4->2

4->2

5->3

5->3

X

variable end-points Yy Y7 Y, Yy Y, Yo Y ovihovSt vt v AC
Q08-00: -2 -2 -1 2 1 1
variable end-points Yo Y, Y, Yy Y, Yo Yyt vt oYt vt v AC
Q09-00: -2 -2 -1 2 1 1
variable end-points Yo Y, Y, Yy Y, Yo Yyt vt oYt vt v AC
Q10-00: -1 -4 2 2 1
variable end-points Y, Y, Y, Yy Y, Yo Y)S o vitoY;t v oyS AC
Q11-00: -1 -3 -1 2 1 1 1
variable end-points Y, Yy Y, Yy Y, Yo Y, ovihov,h ovih ovS AC
Q12-00: -1 -2 -2 2 2 1
variable end-points Yo Y, Y, Yy Y, Yo Y vt oYt vt v AC
Q30-00: -3 -1 1
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Type ? for help.

> with(simplex):

Warning, new definition for maximize

Warning, new definition for minimize

>
> obj:=

Il rights
ks of

1*Q04_00 +1%Q04 01 +1+Q04 02 +1+Q05 00 +1+Q05_01 +1+Q05 02 +1%Q05 03

+1+Q05_04
+1%Q06_05
+1*Q14_03
+1*Q15_04
+1%Q17_02
+1+Q19_00
+1+Q20_01
+1%Q21_02
+1%Q22_03
+1%Q22_10
+1+Q23_02
+1+Q23_09
+1+Q23_16
+1%Q24_03
+1%Q24_10
+1%Q24_17
+1+Q25_06
+1+Q25_13
+1%Q26_02
+1%Q26_09
+1%Q27_04
+1+Q29 03
+1*Q08_00

obj := Q04

+

+1+Q05_05
+1+Q13_00
+1+Q14_04
+1+Q15_05
+1+Q18_00
+1+Q19 01
+1+Q20_02
+1+Q21_03
+1+Q22_04
+1+Q22_11
+1+Q23_03
+1+Q23_10
+1%Q23_17
+1+Q24_04
+1+Q24_11
+1+Q25_00
+1+Q25_07
+1+Q25_14
+1+Q26_03
+1+Q26_10
+1+Q28_00
+1+Q29_04
+1+Q09_00

01 + Q04 00 + Q05 00 + Q04 02 + Q05 01 +

+1+Q06_00
+1+Q13 01
+1+xQ14_05
+1+Q16_00
+1+Q18 01
+1xQ19 02
+1+Q20_03
+1+Q21_04
+1+*Q22_05
+1+xQ22_12
+1+Q23_04
+1+Q23_11
+1+Q23_18
+1+Q24_05
+1+Q24_12
+1+Q25_01
+1+Q25_08
+1+Q25_15
+1+Q26_04
+1+Q26_11
+1+Q28 01
+1+Q29_05
+1+Q10_00

+1+Q06_01
+1xQ13_02
+1+Q15_00
+1+Q16_01
+1+ Q18 02
+1xQ19 03
+1xQ20 04
+1+Q21_05
+1+Q22_06
+1+Q22_13
+1xQ23_05
+1xQ23_12
+1xQ23_19
+1+Q24_06
+1+Q24_13
+1xQ25_02
+1xQ25_09
+1xQ25_16
+1+Q26_05
+1+Q27_00
+1+Q28_02
+1xQO01_00
+1+xQ11_00

+ Q13 01 + Q13 02 + Q14 00 + Q14 01
+ Q1500 + Q15 01 + Q15 02 + Q15 03
+ Q16 02 + Q17 00 + Q17 01 + Q17_02
+ Q18 04 + Q18 05 + Q19 00 + Q19 01
+ Q20_00 + Q20 01 + Q20 02 + Q20 03
+ Q2102 + Q21 03 + Q21 _04 + Q21 _05
+ Q2204 + Q22_05 + Q22_06 + Q22 07
+ Q22 12 + Q22 13 + Q22 14 + Q23 00
+ Q23 .05 + Q23 06 + Q23 07 + Q23 08
+ Q23 13 + Q23 14 + Q23 15 + Q23 16

+1+Q06_02
+1xQ14_00
+1+Q15_01
+1+Q16_02
+1+Q18_03
+1xQ19 04
+1xQ20_05
+1+Q22_00
+1+Q22_07
+1+Q22_14
+1xQ23_06
+1xQ23_13
+1xQ24_00
+1+Q24_07
+1+Q24_14
+1xQ25_03
+1xQ25_10
+1xQ25_17
+1+Q26_06
+1+Q27_01
+1+Q29_00
+1xQ02_00
+1xQ12_00

Q05_05 + Q06_00 + QO06_01 + QO06_02 + QO06_03

+ Q1402

+ Q15 _04
Q18 00
Q19 02
Q20_04
Q22_00
Q22 08
Q23 01
Q23 09

Q23 _17

+1+Q06_03
+1xQ14 01
+1+Q15_02
+1+Q17_00
+1+Q18_04
+1xQ19 05
+1xQ21 00
+1+Q22_01
+1+Q22_08
+1+Q23_00
+1xQ23_07
+1xQ23_14
+1xQ24_01
+1+Q24_08
+1+Q24_15
+1xQ25 04
+1xQ25_11
+1xQ26_00
+1+Q26_07
+1+Q27_02
+1+Q29 01
+1+Q03_00
+1+Q30_00;

Q05 02 + QO5_

+1+Q06_04
+1xQ14_02
+1+Q15_03
+1+Q17_01
+1+Q18_05
+1+Q20_00
+1xQ21_01
+1+Q22_02
+1+Q22_09
+1+Q23_01
+1+Q23_08
+1+Q23_15
+1xQ24_02
+1+Q24_09
+1+Q24_16
+1+Q25_05
+1xQ25_12
+1+Q26_01
+1+Q26_08
+1+Q27_03
+1+Q29_02
+1+Q07_00

03 +

QO05_04

+ Q06 04 + Q06 05 + Q13 00

+ +

Q14_03

+ Q15 05 +
Q18 01
Q19 03
Q20 05
Q22 01
Q22_09
Q23 02
Q23 10

Q23 18

Q14_04 +

Q16_00 +
Q18 02
Q19 04
Q21 00
Q22 02
Q22_10
Q23 03
Q23 11

Q23_19

Q14 05
Q16 01
Q18 03
Q19 05
Q21 01
Q22 03
Q22 11
Q23 04
Q23 12

Q 24_00



+

+
>
> cnsts:={
>
-1 *Q04_02
-1+Q17_02
+1+Q21_00
+1+Q22_01
+1+xQ22_08
-1 +Q24_ 12
-1 Q25 13
-1 +*Q26_08
-1 »QO07_00
>
+2xQ02_00
+2xQ06_00
+2+ Q13 02
+2+ Q15 03
+2+xQ18 03
+2+xQ23_11
+2+xQ23_18
+2%xQ24 11
-2 xQ25_00
+2+Q25 13
-2 *Q26_02
-4 «Q27_00
-1 xQ29_00
>= 0,
>
-2 *Q01_00
-1 *Q05_01
-1 *QO06_02
+1+Q12_00
-3xQ14 03
-2 *Q15 04
-3+xQ17_02
+1%*Q20_00
+1+Q21 01
+1%Q22_02
+1+xQ22_09
-1 +Q23_11
-1 +Q23_18
-1 Q24 05

Q24 01
Q24 09
Q24 17
Q25 07
Q25 15
Q26_05
Q27 01
Q29 01

QO07_00

-1 +Q13_01
+1+Q20_00
+1%Q21_01
+1%Q22_02
+1+Q22_09
-1 +Q24_13
-1 +Q25_14
-2 «+Q26_09
+1+Q10_00

+2+Q03_00
+2+Q06_01
+2+Q14_03
+2+Q15_04
+2+Q18_04
+2+Q23_12
+2+Q23_19
+4% Q24 12
-2 +Q25_01
+2+Q25_14
+2+Q26_06
-2 Q27_01
-1 +Q29 01

-1 *Q02_00
-1 *Q05_02
-1 +Q06_03
-2 +Q13_00
-3+Q14_04
-2 Q15 _05
-1 +Q18_03
+1+Q20_01
+1%Q21_02
+1%Q22_03
+1+Q22_10
-1 +Q23_12
-1 +Q23_19
-2 «Q24_06

Q24_
Q24_
Q25_
Q25_
Q25 16
Q26_06
Q27 02
Q29 02

Q08_00

02
10
00

08

-2 *Q13 02
+1+Q20_01
+1+xQ21_02
+1%xQ22_03
+1+Q22_10
-1 +Q24_14
-1 *Q25_15
-2 *Q26_10
+1+xQ11_00

-2 +Q04_00
+2+Q06_02
+2%Q14 04
+2+Q15_05
+2+Q18 05
+2+Q23 13
+2+Q24_06
+4xQ24_13
-2 *Q25_02
+2+Q25_15
+2+Q26_07
+2+Q27_03
-1 *Q29_02

-1 +Q03_00
-2 *Q05_03
-1 +Q06_04
-3+Q13 01
-3+Q14_05
-1 +Q16_00
-1 +Q18 04
+1+Q20_02
+1+xQ21 03
+1+Q22_04
+1xQ22 11
-1 Q23 13
-1 +Q24_00
-2 *Q24_07

Q24 03
Q24 11
Q25 01
Q25 09
Q25 17
Q26_07
Q27 03
Q29 03

Q09_00

Q24 04
Q24 12
Q25 02
Q25 10
Q26_00
Q26_08
Q27 04
Q29 04

Q10_00

-1 Q14 _03
+1xQ20_02
+1+xQ21 03
+1xQ22_04
+1+Q22_11
-1 Q24 _15
-1 xQ25_16
-2+Q26_11
+1xQ12_00

+2+Q04_02
+2+Q06_03
+2+Q14_05
+2+Q16_01
+2+Q19_03
+2+Q23_14
+2+Q24_07
+4%Q24 14
-2 +Q25_03
+2+Q25_16
+2+Q26_08
+4xQ27_04
-1 +Q29 03

-1 *Q04_00
-2 «Q05_04
-1 *Q06_05
-4 «Q13_02
-2 +Q15_00
-2 Q16_01
-1 +Q18_05
+1+Q20_03
+1%Q21_04
+1+Q22_05
+1%Q22_12
-1 +Q23_14
-1 +Q24_01
-2 «Q24_08

Q24 05
Q24 13
Q25 03
Q25 11
Q26_01
Q26_09
Q28_00
Q29 05

Q11 00

-1 xQ14_04
+1+Q20_03
+1+Q21_04
+1+Q22_05
+1+Q22_12
-1 xQ24_16
-1 +Q25_17
-1 «Q27_02
>= 0,

+2%Q05_03
+2xQ06_04
+2xQ15_00
+4xQ16_02
+2+xQ19 04
+2%xQ23_15
+2xQ24_08
+4xQ24_15
-2 *Q25_04
+2xQ25_17
+4xQ26_09
-1 *Q28_00
-1 *Q29_04

-2 *Q04_01
-2 *Q05_05
-3 +Q07_00
-2 *Q14_00
-2 +Q15_01
-3+Q16_02
-1 +Q19 03
+1+Q20_04
+1xQ21_05
+1xQ22_06
+1xQ22_13
-1+Q23_15
-1 +Q24_02
-2 xQ24_09

Q24 06
Q24 14
Q25 04
Q25 12
Q26_02
Q26_10
Q28 01
Q01_00

Q12_00

-1 +Q14_05
+1+Q20_04
+1xQ21_05
+1xQ22_06
+1+Q22_13
-1 +Q24_17
-1 +Q26_06
-2 Q27 _03

+2xQ05_04
+2% Q06_05
+2%Q15 01
+2+Q17_01
+2%x Q19 05
+2%xQ23_16
+2xQ24_09
+4xQ24_16
-2 xQ25_05
-2 *Q26_00
+4xQ26_10
-1 *Q28_01
-1 *Q29_05

-3 +Q04_02
-1 +Q06_00
+1+Q10_00
-2 xQ14 01
-2 +Q15_02
-1 +Q17_00
-1 +Q19_04
+1+Q20_05
+1xQ22_00
+1xQ22_07
+1xQ22_14
-1+Q23_16
-1 +Q24_03
-2 xQ24_10

Q24 07
Q24 15
Q25 05
Q25 13
Q26_03
Q26_11
Q28 02
Q02_00

Q30_00

-1 +Q16_02
+1+Q20_05
+1xQ22_00
+1xQ22_07
+1+Q22_14
-1 +Q25_12
-1 +Q26_07
-3+Q27_04

+2+Q05_05
-2 *Q13_00
+2+Q15_02
+4xQ17_02
+2+Q23_10
+2+Q23_17
+2+Q24_10
+4xQ24_17
+2+Q25_12
-2 +Q26_01
+4%Q26_11
-1 +Q28_02
-3 +Q30_00

-1 +Q05_00
-1 +Q06_01
+1+Q11_00
-2 xQ14_02
-2 +Q15_03
-2 +Q17_01
-1 +Q19_05
+1+Q21_00
+1xQ22_01
+1xQ22_08
-1 +Q23_10
-1+Q23_17
-1 +Q24_04
2 xQ24_11

Q24 08
Q24 16
Q25 06
Q25 14
Q26 04
Q27_00
Q29 00

Q 03_00



-3xQ24_12
-1 =Q25_07
-2%Q25_14
-2 *Q26_03
-4 *Q26_10
+1xQ29_00
>

+1xQ02_00
+1xQ08_00
-1+Q14_02
+1xQ16_01
+1+Q18 05
+1xQ20_04
+3*Q22_02
+1xQ22_09
+3%*Q23_10
+1xQ24_01
+1+Q24 14
-1+Q25_10
-1 +*Q26_02
-2 *Q27_00
+1xQ29_01
>

-2 *Q01_00
-2 *Q05_03
-1 +Q09_00
-4 +Q15_00
-2 +Q16_02
-1 +Q18_05
+2%Q20_03
-4 +Q22_00
-1 +Q22_09
-3+Q23_02
-2%Q23_11
-4 +Q24_00
-3xQ24_08
-2 %Q24_17
+2xQ25_09
-1 +Q26_02
-2 *Q28_00
>

-3 *Q02_00
-3+Q06_01
-2x*Q12_00
-2 +*Q15_03
-1+Q18_02
-2%Q19 04
-2 *Q21_00
-1 +Q22_02
-6 *Q22_10
-1 *Q23_04
-3%Q23_13
+1%Q24_02
-1+Q24_13
-1 *Q25_04
-1+Q25_12
-1 *Q26_04
+1%Q28_02
>

-3+Q24 13
-1 «Q25_08
-2 xQ25_15
-2 «Q26_04
-4 xQ26_11
+1+Q29 01

+1+Q05_00
+2+Q10_00
-1 Q14 04
+1xQ16_02
+1+Q19 00
+1%Q20_05
+2+Q22_03
+3+Q23_00
+2+Q23 11
+1+xQ24_02
+1+Q25_00
-1 +Q25_11
-1 +Q26_04
-2 «Q27_01
+1+xQ29_02

+1+Q03_00
-1 +Q05_05
+1+xQ11_00
-2 «Q15_01
-1 «+Q17_00
-1 «+Q19_00
+1+Q20_04
-2 Q2201
+4%Q22_10
-1 +Q23_04
-3+Q23 12
-2 Q24_01
-1 +Q24_10
-2 xQ25_00
+1+Q25_10
-2 +Q26_03
-1 «Q28_02

-2 *Q03_00
-1 «Q06_02
-1 Q14 _01
+2+Q15_05
-2 *Q18_03
-3 +Q20_00
-3+Q21_01
-4 «Q22_03
4 %Q22_11
+1+Q23_05
-1 +Q23_14
-2 *Q24_03
+1+Q24_14
+1+Q25_05
2 +Q25_13
+1+Q26_05
-1 +Q29_00

3+Q24 14
-1 «Q25_09
-2 xQ25_16
-2 xQ26_05
-1 +Q27_00
+1+Q29_02

+1+Q05_03
+1+Q11_00
-1 Q14 _05
+2xQ18_00
+1xQ19 03
+2+xQ21_00
+2+Q22_04
+2+ Q23 01
+2+Q23_12
+2+Q24_06
-1 Q25 _03
+1+Q25_12
-1 +Q26_05
-2 *Q27_02
-1 »Q30_00

-2 +Q04_00
-2 *Q06_00
+2+xQ12_00
-3 +Q15_02
-1 +Q17_01
+1+Q19 01
-1 +Q21_00
-3+Q22_02
+3+Q22_11
-2 +Q23_05
-1 +Q23_14
-3 xQ24_02
2 xQ24_11
-1 +Q25_02
2 xQ25_12
-1 «Q26_05
-2 +Q29_00

-1 *Q05_00
-4 +Q06_03
+1%Q14_02
-1 +Q16_00
-3+Q18_04
-4 +Q20_01
-1 +Q21_02
2 «Q22_04
2 xQ22_12
-4 +Q23_06
+1+Q23_15
+2+Q24_05
2 xQ24_15
-1 «Q25_06
-3+Q25_15
-1 +Q26_07
-2 Q29 01

-3 +Q24_15
-1 «Q25_10
-2 xQ25_17
-3 +Q26_06
-2 Q27_01
+1+Q29_03

+2+Q06_00
-2 *Q13_00
+2+Q15_00
+1+Q18_01
+3+Q20_00
+1+Q21_01
+2+Q22_05
+2+Q23_02
+1+Q23_13
+1+Q24_07
-1 +Q25_04
-1 +Q25_15
-1 »Q26_07
-2 »Q27_03
>= 0,

-2 +Q04_01
-1 +Q06_02
-2 *Q14_00
-1 +Q15_04
-1 +Q17_02
-1 +Q19 03
+1+Q21_01
-1 xQ22_04
+2+Q22_12
+2+Q23_06
-2 Q23 15
-1 +Q24_04
-4 xQ24_12
+2+Q25_03
-1 +Q25_14
-2 «Q26_06
-1 +Q29_02

-2 *Q05_01
-2 +Q06_04
-1 +Q14_04
-1 +Q16_01
-1 +Q18_05
-2 xQ20_02
-4 +Q21_03
-5 «Q22_06
+2+Q22_14
-2 xQ23_07
-4 +Q23_16
-1 +Q24_07
+2+Q24 17
-2 «Q25_07
-1 «Q25_16
+1+Q26_08
-3 +Q29 03

-3+Q24_16
-1 +Q25_11
-1 +Q26_00
-3+Q26_07
-3%Q27_02
+1+Q29_04

+1+Q06_01
-2 *Q13_01
+1+Q15_01
+1xQ18 02
+2xQ20_01
+1xQ21 02
+1+Q22_06
+1+Q23_03
+1+Q23_14
+1xQ24_08
-1 »Q25_05
-1 *Q25_16
-1 *Q26_08
-2 *Q27_04

-2 +Q04_02
+2+Q06_03
-1 +Q14_02
-2 +Q15_05
-2 +Q18_00
+1+Q19_04
+3+Q21_03
-2 +Q22_05
+1+Q22_13
+1+Q23_07
+2+Q23_16
-2 +Q24_05
-2 +Q24_13
+1+Q25_04
+2+Q25_15
-1 +Q26_08
+2+Q29 03

-1 *Q05_03
-1 *Q08_00
+1%xQ14_05
-1 *Q16_02
-1 *Q19_00
-5 *Q20_03
-2 xQ21_04
-3 xQ22_07
-1 *Q23_00
+2xQ23_09
-2 Q23 _17
+1xQ24_08
-1 *Q25_00
-3 *Q25_09
+1%Q25_17
-1 *Q26_10
-1 *Q29_04

-3+Q24_17
-2 «Q25_12
-1 +Q26_01
-3+Q26_08
-4 +Q27_03
+1+Q29_05

+1+Q06_02
-2 +Q13_02
+1+Q15_02
+2+Q18_03
+2+Q20_02
+4xQ22_00
+1+Q22_07
+1+Q23_04
+1+Q23_15
+2%Q24_12
+1+Q25_06
-1 +Q25_17
-1 +Q26_10
+1+Q28_00

-2 *Q05_00
+1+Q06_04
-2 Q14 _03
-2 +Q16_00
-1 +Q18_02
-2 +Q20_00
+2+Q21_04
+2+Q22_06
-4 +Q23_00
-1 +Q23_09
+1xQ23_17
-4 +Q24_06
-3+Q24_14
-2 Q25 _06
+1+Q25_16
-2 +Q26_09
+1+Q29_04

-2 *Q05_04
-4 +Q10_00
-1 +Q15_01
-2 +Q18_00
-2 Q19 01
-3 +Q20_04
-2 +Q22_00
-1 +Q22_08
-2 +Q23 01
-1 +Q23_10
+2+Q23_19
-2 *Q24_09
-2 +Q25_01
-1 +Q25_10
-1 +Q26_01
+1+Q26_11
+1+Q29_05

-1 Q25 06

-2 Q25 13

-1 +Q26_02

-4 +Q26_09

-5 %Q27_04
>= (,

-2 *Q07_00
-1 *Q14_01
+1xQ16_00
+1xQ18_04
+1%xQ20_03
+3%*Q22_01
+1%xQ22_08
+1%xQ23_05
+2xQ24_00
+1%xQ24_13
-1 *Q25_09
-1 *Q26_01
-1 *Q26_11
+2xQ29_00

-1 +QO05_02
-2 *Q08_00
-1 +Q14_05
-2 Q16 _01
-2 *Q18 03
-1 +Q20_02
+1+Q21_05
+1+Q22_07
-2 Q23 01
-4 +Q23 10
-1 Q23 19
-2 *Q24_07
-1+Q24_16
-1 +Q25_08
-2 *Q26_00
-1+Q26_11
>= (,

-2 »Q06_00
-3xQ11_00
+1xQ15 02
-3+Q18_01
-1 xQ19_03
-1 »Q20_05
-3 xQ22_01
+1xQ22_09
-3 *Q23_03
-2 xQ23_11
-1 xQ24_01
+2%xQ24_11
-3 xQ25_03
+1+Q25_11
+1xQ26_02
-1 xQ28_01
>= (,



-1 »Q03_00
-1+Q11_00
-1 +Q17_00
-2 %Q19_02
-1 %Q21_00
-1 %Q22_04
-3%Q22_13
-3%Q23 09
-1 %Q24_02
-1%Q24_16
-2 %Q25 11
-1%Q26_11

cnsts = {0

-1 «Q05_02
-2 «Q12_00
-1 +Q17_01
-1 +Q19_03
-1 +Q21_01
2 Q22 05
-4 «Q22_14
-1 +Q23_12
-1 «Q24_04
-2 xQ24_17
-1 +Q25_14
-1 «Q28_02

<= -Q04_02 - Q13 01 - 2 Q13 02 - Q14 03 - Q14 04 - Q14

-1 *Q05_05
-1 +Q14_02
-1 +Q17_02
-1 +Q19_04
-2 Q21_02
-1 Q2207
-1 +Q23_02
-1 +Q23_14
-2 xQ24_05
-1 xQ25_02
-1 «Q25_16
-1 +Q29_02

-1 «Q06_02
-1 +Q14 05
-1 +Q18_02
-2 Q19 _05
-1 +Q21_03
-2 «Q22_08
-1 +Q23 04
-2 «+Q23_15
-1 +Q24_08
-1 xQ25_04
2 xQ25_17
-1 +Q29_04

-1 «Q06_04
-1 +Q15_02
-1 +Q18_05
-1 +Q20_02
-2 +Q21_04
-3 +Q22_09
-2 +Q23_05
-1 %Q23_17
-1 +Q24_10
-2 Q25 _05
-1 +Q26_02
-2 +Q29_05

-2 *Q06_05
-1 +Q15_04
-1%Q19_00
-1 %Q20_04
-3%Q21_05
-1%Q22_11
-1 %Q23_07
-2 *Q23_18
-2 xQ24_11
-1 %Q25_08
-1 +Q26_05
>= -1}

-1 +Q09_00
-2 +Q15_05
-1 +Q19 01
-2 *Q20_05
-1 +Q22_02
2 %xQ22_12
-2 +Q23_08
-3+Q23 19
-1 +Q24_14
-1 +Q25_10
-1 +Q26_08

05 - Q16_02

- Q1702 + Q20 00 + Q20 01 + Q20 02 + Q20 03 + Q20 04 + Q20 05 + Q 21 _00

+ Q21 01 + Q21 02 + Q21 03 + Q21 04 + Q21 05 + Q22 00 + Q22 01 + Q22 02

+ Q22 .03 + Q22 04 + Q22 05 + Q22 06 + Q22 07 + Q22 08 + Q22 09 + Q22 10

+ Q22 11 + Q22 12 + Q2213 + Q2214 - Q24 12 - Q24 13 - Q24 14 - Q 24 15

- Q2416 - Q24 17 - Q2512 - Q25 13 - Q25 14 - Q25 15 - Q25 16 - Q 25 17
- Q26_06 - Q26 07 - Q2608 - 2 Q2609 - 2 Q26 10 - 2 Q26_11 - Q27.0 2
- 2 Q2703 - 3 Q27_04 - Q07_00 + Q10 00 + Q11 00 + Q12 00, 0 <= -2 Q  04_00

+ 2 Q04 02 + 2 Q05 03 + 2 Q05 04 + 2 Q05 05 + 2 Q06 00 + 2 Q06 01

+ 2 Q0602 + 2 Q06_03 + 2 Q06 04 + 2 Q06_05 - 2 Q1300 + 2 Q13 02
+2 Q1403 + 2 Q14 04 + 2 Q14 05 + 2 Q15 00 + 2 Q15 01 + 2 Q15 02
+2 Q1503 + 2 Q15 04 + 2 Q15 05 + 2 Q16 01 + 4 Q16 02 + 2 Q17 01
+4 Q17 02 + 2 Q18 03 + 2 Q18 04 + 2 Q18 05 + 2 Q19 03 + 2 Q19 04
+2 Q19 05 + 2 Q2310 + 2 Q23_11 + 2 Q2312 + 2 Q23 13 + 2 Q23 14
+2 Q2315 + 2 Q23 .16 + 2 Q23 17 + 2 Q23 .18 + 2 Q23 19 + 2 Q24 06
+2 Q2407 +2 Q24 08 + 2 Q24 09 + 2 Q2410 + 2 Q24 11 + 4 Q24 12
+ 4 Q24 13 + 4 Q24 14 + 4 Q2415 + 4 Q24_16 + 4 Q24 17 - 2 Q25_00
-2 Q2501 -2 Q2502 -2 Q2503 -2 Q2504 - 2 Q25 05 + 2 Q25 12

+2 Q2513 + 2 Q25 14 + 2 Q25 15 + 2 Q2516 + 2 Q25 17 - 2 Q26_00
-2 Q2601 -2 Q2602 + 2 Q26 06 + 2 Q26 07 + 2 Q26 08 + 4 Q26 09
+4 Q2610 + 4 Q26 11 - 4 Q27_00 - 2 Q27 01 + 2 Q27 03 + 4 Q27 04 - Q2 8 00
- Q28.01 - Q2802 - Q29 00 - Q29 01 - Q29 02 - Q29 03 - Q29 04 - Q 29 05

+ 2 Q02 00 + 2 Q03 00 - 3 Q30 00, 0 <= -2 Q04 01 - Q04 00 - QO5_00



- 3 Q04_02 - Q05_01 - Q05.02 - 2 Q05_03 - 2 Q05_04 - 2 QO05_05 - QO06_ 00

Q06_01 - Q06_02 - QO06_03 - Q06_04 - Q06_05 - 2 Q13 00 - 3 Q13 01

4 Q13 .02 - 2 Q14 00 - 2 Q14 01 - 2 Q14 02 - 3 Q14 03 - 3 Q14 04

3 Q14 05 - 2 Q15 00 - 2 Q15 01 - 2 Q15 02 - 2 Q15 03 - 2 Q15 04

-2 Q1505 - Q16.00 - 2 Q16 01 - 3 Q1602 - Q1700 - 2 Q17 01 - 3 Q17 02

Q18_03 - Q18 04 - Q18 05 - Q19 03 - Q19_04 - Q19 05 + Q20_00 + Q 20_01
+ Q20 02 + Q20 03 + Q20 04 + Q20 05 + Q21 00 + Q21 01 + Q21 02 + Q21 03
+ Q21_04 + Q2105 + Q22 00 + Q22 01 + Q22 02 + Q22 03 + Q2204 + Q22 05
+ Q22 06 + Q22 07 + Q22 08 + Q22 09 + Q22 10 + Q22 11 + Q22 12 + Q22 13

+ Q2214 - Q23.10 - Q23 11 - Q23 12 - Q23 13 - Q23 14 - Q23.15 - Q 2316

Q2317 - Q23 18 - Q23.19 - Q24 00 - Q24 01 - Q24 02 - Q24 03 - Q 24 04

- Q2405 -2 Q2406 -2 Q24 07 - 2 Q24 08 - 2 Q24 09 - 2 Q24 10 - 2 Q2 411

3 Q2412 -3 Q2413 - 3 Q24 14 - 3 Q24 .15 - 3 Q2416 - 3 Q24 17 - Q2 506

Q25 07 - Q2508 - Q25 09 - Q25 10 - Q25 11 - 2 Q25 12 - 2 Q25 13

2 Q25 14 - 2 Q25 15 - 2 Q25 16 - 2 Q25 17 - Q26 _00 - Q26 01 - Q26_ 02

2 Q2603 - 2 Q26_04 - 2 Q26_05 - 3 Q26_06 - 3 Q26_07 - 3 Q26_08

4 Q2609 - 4 Q26 10 - 4 Q2611 - Q2700 - 2 Q2701 - 3 Q27.02 - 4 Q2 703

5 Q27 _04 + Q29 00 + Q29 01 + Q29 02 + Q29 03 + Q29 _04 + Q29 05
- 2 Q01_00 - Q02 _00 - Q03_00 - 3 Q07_00 + Q10 00 + Q11 00 + Q12 00 , O <=
Q05_00 + Q05 03 + 2 Q06_00 + Q06 01 + Q06 02 - 2 Q13 00 - 2 Q13_01
-2 Q13 02 - Q14 01 - Q14 02 - Q14 04 - Q14 05 + 2 Q15 00 + Q15 01

+ Q15 02 + Q16 00 + Q16 01 + Q16 02 + 2 Q18 00 + Q18 01 + Q18 02

+

2 Q18 03 + Q18 04 + Q18 05 + Q19 00 + Q19 03 + 3 Q20 00 + 2 Q20 0 1

+

2 Q20 02 + Q20 03 + Q20 04 + Q20 05 + 2 Q21_00 + Q21 01 + Q21_02

+

4 Q2200 + 3 Q22 01 + 3 Q22,02 + 2 Q22 03 + 2 Q22 04 + 2 Q22 05 + Q2 2 06

+

Q2207 + Q2208 + Q2209 + 3 Q2300 + 2 Q23 01 + 2 Q2302 + Q23 0 3

+

Q23 04 + Q23 05 + 3 Q2310 + 2 Q23 11 + 2 Q23 12 + Q23.13 + Q23 1 4

+

Q23 15 + 2 Q24 00 + Q24 01 + Q24 02 + 2 Q24 06 + Q24 07 + Q24 08

+

2 Q24 12 + Q24_13 + Q24 14 + Q25 00 - Q25 03 - Q25 04 - Q25 05 + Q25 06

- Q2509 - Q25 10 - Q25 11 + Q25 12 - Q25 15 - Q25 16 - Q25 17 - Q  26_01



- Q26_02 - Q26_04 - Q26_05 - Q26_07 - Q26 08 - Q26_10 - Q26 _11 - 2 Q27_00

-2 Q2701 - 2 Q27 02 - 2 Q2703 - 2 Q27.04 + Q28 00 + 2 Q29 00 + Q29 01

+ Q29 02 + Q02_00 - 2 Q07_00 + Q08 00 + 2 Q10 00 + Q11 00 - Q30 00 , O <=
-2 Q04 01 - 2 Q0400 - 2 Q05 00 - 2 Q04 02 - Q05 02 - 2 Q05 03 - Q05 05

- 2 Q06_00 - Q06_02 + 2 Q06 03 + Q06 04 - 2 Q14 00 - Q14 02 - 2 Q14 03

- Q14 .05 - 4 Q1500 - 2 Q15 01 - 3 Q15 .02 - Q15.04 - 2 Q1505 - 2 Q16 _00

2 Q16 01 - 2 Q16_02 - Q1700 - Q17 01 - Q1702 - 2 Q1800 - Q18 0 2

2 Q18 03 - Q18 05 - Q19 00 + Q19 01 - Q19 03 + Q19 04 - 2 Q20 00
- Q20 02 + 2 Q20 03 + Q20 04 - Q21 00 + Q21 01 + 3 Q21.03 + 2 Q210 4
+ Q21,05 -4 Q22,00 - 2 Q22,01 - 3 Q22,02 - Q22,04 - 2 Q22,05 + 2 Q22 06

+ Q22 07 - Q22,09 + 4 Q2210 + 3 Q2211 + 2 Q22 12 + Q22 13 - 4 Q23_ 00

2 Q23 01 - 3 Q23 02 - Q23 04 - 2 Q23 05 + 2 Q23 06 + Q23 07 - Q23_ 09

4 Q2310 - 2 Q23 11 - 3 Q23 12 - Q23_14 - 2 Q23_15 + 2 Q23_16 + Q23 17

- Q2319 - 4 Q24 00 - 2 Q24 01 - 3 Q24 02 - Q24 04 - 2 Q24 05 - 4 Q24 06

2 Q24 07 - 3 Q24 08 - Q24 10 - 2 Q24 11 - 4 Q24 12 - 2 Q24 13 - 3 Q2 4 14
- Q24.16 - 2 Q24 17 - 2 Q2500 - Q25 02 + 2 Q25 03 + Q25 04 - 2 Q25_ 06

- Q2508 + 2 Q25 09 + Q25 10 - 2 Q25 12 - Q25 14 + 2 Q25 15 + Q25 1 6

-2 Q2600 - Q26 02 - 2 Q26 03 - Q26 05 - 2 Q26 06 - Q26 08 - 2 Q26_ 09

- Q26_11 - 2 Q28.00 - Q28 02 - 2 Q29 00 - Q29 02 + 2 Q29 03 + Q29 0 4

2 Q0100 + Q03 00 - 2 Q08_00 - Q09 00 + Q11 00 + 2 Q12.00, 0 <= -Q  05_00
-2 Q0501 - Q0503 - 2 Q05 04 - 2 Q06_00 - 3 Q06_01 - Q06 02 - 4 Q06 03

- 2 Q06_04 - Q14 01 + Q14 02 - Q14 04 + Q14 05 - Q15 01 + Q15 02

2 Q1503 + 2 Q1505 - Q16_00 - Q16 01 - Q16 02 - 2 Q18 00 - 3 Q18_ 01

- Q18 02 - 2 Q18 03 - 3 Q18 04 - Q18 05 - Q19 00 - 2 Q19 01 - Q190 3

2 Q19.04 - 3 Q20_00 - 4 Q20_01 - 2 Q20_02 - 5 Q20_03 - 3 Q20_04 - Q2 0_05

2 Q21.00 - 3 Q21 01 - Q21 02 - 4 Q21 03 - 2 Q21.04 - 2 Q22.00 - 3 Q2 201

- Q22,02 -4 Q2203 -2 Q2204 -5 Q2206 -3 Q2207 - Q22.08 + Q22 09

6 Q22.10 - 4 Q2211 - 2 Q2212 + 2 Q2214 - Q23 .00 - 2 Q23 01 - 3 Q2  3.03

Q23 04 + Q23 05 - 4 Q23 06 - 2 Q23 07 + 2 Q23 09 - Q23 10 - 2 Q23_ 11



-30Q2313-Q23 14 + Q2315 - 4 Q23.16 - 2 Q23_17 + 2 Q23.19 - Q24_ 01

+ Q24 02 - 2 Q24 03 + 2 Q24 05 - Q24 07 + Q24 08 - 2 Q24 09 + 2 Q24_ 11

- Q24 13 + Q24 14 - 2 Q24 15 + 2 Q24 17 - Q25 00 - 2 Q25 01 - 3 Q25_ 03

- Q25 04
- Q25 12
- Q26_04
- Q29 00
- Q08_00
- Q06_04
- Q17_00
- Q19 03

- Q2101

+ Q25_05 - Q25 06 - 2 Q25 07 - 3 Q2509 - Q25_10 + Q25 11
-2 Q2513 - 3 Q25 15 - Q25 16 + Q25 17 - Q26_01 + Q26_02

+ Q26_05 - Q26 07 + Q26 08 - Q26 10 + Q26 11 - Q28 01 + Q 28 02
-2 Q29 01 - 3 Q29 03 - Q29 04 + Q29 05 - 3 Q0200 - 2 Q03_ 00

-4 Q1000 - 3 Q11 00 - 2 Q12 00, -1 <= -Q05_02 - QO05_05 - Q06_02
-2 Q06 _05 - Q14 02 - Q14 05 - Q15 02 - Q15 04 - 2 Q15 05

- Q17_01 - Q17 02 - Q18 02 - Q18 05 - Q19 00 - Q19 01 - 2 Q19 02
- Q19 04 - 2 Q19 05 - Q20 02 - Q20 04 - 2 Q20_05 - Q21 00

-2 Q21.02-Q21.03 -2 Q21 04 - 3 Q21.05 - Q22 02 - Q220 4

- 2 Q2205 - Q22 07

- 4 Q22 14 - Q23 02

- Q23 12 - Q23 14 - 2 Q2315

- Q2404 - 2 Q24 05

-2 Q24 17 - Q25 02

- Q2514 - Q25_16 - 2 Q25_17

- Q2902 - Q29 04 - 2 Q29 05

-2 Q2208 -3 Q2209 - Q2211 -2 Q2212 - 3 Q22 13

- Q23_04 - 2 Q23 .05 - Q23_07 - 2 Q23_08 - 3 Q23_ 09

Q2317 - 2 Q23.18 - 3 Q23 .19 - Q24 0 2

- Q24 08 - Q24_10 - 2 Q24_11 - Q24_14 - Q24_16

- Q25_04

2 Q25 05 - Q25 08 - Q25 10 - 2 Q251 1

Q26_02 - Q26_05 - Q26_08 - Q26_11 - Q28_02

Q03_00 - Q09 _00 - Q11 00 - 2 Q12.00  }

> maximize(obj,cnsts,NONNEGATIVE);

{Q14 05 = 0, Q1500 = 0, Q15 01 = 0, Q15 02 = 0, Q1503 = 0, Q14 0 1 = 0,

Q14 02 =
Q14 00 =
Q06 01 =
Q05 05 =
Q04 01 =
Q17 01 =
Q16 01 =
Q22 05 =

Q21 02 =

Q14 03
Q06_04
Q06_02
Q05_02
Q18 02
Q17 02
Q15 04
Q22 02

Q21_03

0, Q14 04 = 0, Q13 00 = 0, Q13_01 = 0, Q13 02 = 0,
0, Q06_05 = 0, Q24 17 = 0, Q29 02 = 0, Q23 19 = 1/4,
0, Q06_03 = 0, Q06_00 = 0, Q05 03 = 0, Q05 _04 =0,
0, Q05 00 = 0, Q04 02 = 0, Q05 01 = 0, Q04 _00 = 0,
0, Q18 03 = 0, Q18 04 = 0, Q18 05 = 0, Q19 00 = 0,
0, Q18 00 = 0, Q18 01 = 0, Q16 02 = 0, Q17 00 = 0,
0, Q15 05 = 0, Q16 00 = 0, Q22 03 = 0, Q22 04 =0,
0, Q21 04 = 0, Q21 05 = 0, Q2200 = 0, Q22 01 =0,
0, Q20 03 = 0, Q20 04 = 0, Q20 05 = 0, Q21_00 = 0,



Q21 01
Q19 02
Q23 12
Q22 07
Q23 03
Q22 14
Q24 09
Q24 02
Q23 18
Q25 03
Q25 06
Q25 12
Q25 16
Q25 14
Q30_00
Q02_00
Q27 02

Q28_02

> subs(%,0bj);

0, Q19 05
0, Q19 03
0, Q23_06
0, Q22 08
0, Q22 09
0, Q24 11
0, Q24 10
0, Q24 03
0, Q24 00
0, Q24 06
0, Q25 07
0, Q26_02
0, Q25 17
0, Q26_10
0, Q08_00
0, Q03_00

0, Q27_03

1/4, Q29 03 = 1/4, Q26_

Q20_00
Q19 04
Q23 07
Q22 06
Q22_10
Q24 12
Q24 07
Q24 04
Q25 01
Q24 05
Q25 08
Q26_03
Q26_00
Q26_11
Q09_00
Q07_00

Q27_04

> (dualobj,dualcnsts):=dual(obj,cnsts,y);

= 0, Q20 01
= 0, Q23 09
= 0, Q23 08
= 0, Q23 00
= 0, Q22 11
= 0, Q24_14
= 0, Q23 13
= 0, Q24 01
= 0, Q24 16
= 0, Q24 13
= 0, Q25 _09
= 0, Q26_04
= 0, Q26 01
= 0, Q27_00
= 0, Q10 00

= 0, Q29 01

I
o

Q28_00

08 = 0, Q26_

3/4

= 0, Q20 02
= 0, Q23 10
= 0, Q23 04
= 0, Q23 01
= 0, Q22 12
= 0, Q24 15
= 0, Q23 14
= 0, Q23 16
= 0, Q25 00
= 0, Q25 05
= 0, Q25_10
= 0, Q26_05
= 0, Q25 15
= 0, Q27 01
= 0, Q11 00

= 0, Q29 05

I
o

Q28_01

09 = 0, Q26_

dualobj, dualcnsts (= y5, {1 <= -yl - y3 + 3 y4 + y5 + y6 - 3 Vy7,

1 <=yl -4y2+ 3y3 + 4y4d -2y,

1
o

Q19 01
Q23 11
Q23 05
Q23 02
Q22 13
Q24 08
Q23 15
Q23 17
Q25 02
Q25 04
Q25 11
Q26_06
Q25 13
Q12_00
Q01_00
Q29 00
Q29 04

0}

l1<=yl-4y2+3y3+3y4d+y5-y6-y7,1<=yl-4y2+ 3y3 + 2 V6,

1 <=2y2 +y3 +y6 +y7, 1 <=2y2 +y3 +yd +y5-y6 + y7,

1 <=yl
1 <=yl
1 <=yl
1 <=yl

1l <=yl

2y2 +2y3+ 2y5-y6 + vy7,

2y2+2y3-2vy4 + 3y6 + vy,

2y2+2y3-y4d+y5+y6 +y7 1<=

2y2 +2y3+2vy4+y6-y7, 1<=yl

2y2+2y3+y4d+y5 1<=y3-2vy4d+ 3y6 +

y7,

y3 + 2 y5 - y6 + y7,

-2y2 + 2vy3 + 2 y6,



y3 - y4 + y5 + y6 + y7, 1 <= 2 y2 - y4 + y5 + y6 + Y7,

2y2 +2y5-y6 +y7, 1 <=2y2+ y4d + y5

2y2 -2y4 +3y6+y7, 1 <=yl -4y2+3y3+2vyld+2y5-2Yy6,
2 y2 +2y4 +y6 -y7, 1 <=2y2+2y6 1<=y2-y3-2y4+ 3 y6,
y2 - y3 -y4 + y5 +y6, 1 <=y2 -y3 +2vyd+ y6 -2 y7,

y2 -y3 + 2 y6 -y7, 1 <=y2 -y3 +y4 +y5 -y7, 1<=y2 + 2y4 - y7,
y2 + y6, 1 <= y2 +y4 + y5 -y6, 1 <=4 y2 +y3 + 2 y7,

3yl -4y2+5y3+2y7,1<=2yl-4y2+ 4vy3 +yd +y5 -y6 + y7,
2yl -4y2+4y3 +2vy4 1<=2vyl-4y2+ 4y3 + y6 + y7,

3y2 +y7, 1 <=-yl -y3+4y5-2y6,1<=4y4 +y6 - 3 y7,

3yd +y5-2y7, 1 <=2vy4d +y6 -y7, 1 <=yl + y5

y2 -y3 +2y5-y6, 1<=-2y2+vy3 +2vy4d+ 2y6 -2y,

2y2 +2y3 +yd+y5 1 <=yl -2y2+3y3+ 2y4 1<=y3 + 2 y6,
y3 +y4 +y5 1 <=-2y2 + 2vy3+2yd+ y6 -y,

2y4 +2y5-y6 -y7, 1 <=-2y4+ 4y6,1<=y4+ 3y5 -2 y6,
2y3 +2vy4 1<=2y2+y3 + 2 vy4,

yl -2 y2 + 3 y3 +y4d +y5-y6 +vy7, 1 <=yl -2vy2+ 3y3 + y6 + y7,
2y3 +yd +y5-y6 +y7, 1 <=2y3 + y6 + y7,

2yl -2y2+4y3 +2y7, 1<=yl + 3y3+ 2y7,

2y2 +y3 +2y5 1<=2y2+ 2y3+ 2y,

2y2 +y3 -y4d+y5+ 2vy6 1<=-2y2+y3-2vy4 + 4 y6,

2 y2 +y3 +y4d+y5+y6-y7, 1<=-2y2+y3 + 3Yy6 -y,

2y2 +2y3 +2y6 1<=y3+ 2vyd+y6 -y,

2y2 +2y3+2y4+ 2y5 -2 y6,

2y2 +2y3+3y4d+y5-y6-y7, 1<=-2y2+ 2y3+ 4y4-2y7,
2y4 +2y6 -2vy7, 1<=-2y2+vy3 + 4vy4d + y6 - 3 vy,

2y2 +y3+3yd+y5-2y7, 1<=yl-4y2+ 3y3 + yd + y5

y3 +2vy4d +2vy5-2y6 1<=yl-4y2+ 3y3+2yd+y6 -y7,

-y4 +y5 + 2 y6, 1 <=y4d +y5 +y6 -y7, 1 <= 3 y6 - VY7,



1 <=-yl-y3-2y4+5y6-y7,1<=-yl-y3+yd+y5+ 2y6 -2 vy7,
1 <=-yl -y3+4y6-2y7, 1<=-yl-y3+2vy4+ 3y6-3y7 1<=2Yy5
1<=-yl-y3-2vy4+2y5+2y6 1<=-yl -y3-3y4 +y5 + 4 y6,
1 <=-yl-y3+2y5+y6-y7,1<=-yl -y3 +2vy4d+ 2y5-2y7,
1<=-yl-y3-y4+y5+3y6-y7, 1<=-yl-y3+4y4+2y6 -4y,
1l <=-yl-y3-4y4d+6y6 1<=-yl-y3+yd+ 3y5-y6 -y7,
1<=-2y2+vy3+y4d +3y5-2y6 1<=-yl -y3-y4 + 3y5
1<=-2y2+vy3 +2y4+ 2y5-y6-y7, 1<=y3 + 4y4 -2y,
1 <=y3 +3y4+y5 -y6 - y7}
> minimize(dualobj,dualcnsts, NONNEGATIVE);
{y4d = 3/4, y2 = 1/4, y7 = 3/4, y3 = 0, y1l = 1/2, y6 = 3/4, y5 = 3/4}

> quit



MCDSgirth 5

In all operations considered, the vertices at the “left” lod figure are the ones that
could possibly be selected by “some” algorithm for inclumsio the connected domi-
nating set. The priorities are

e vertices of degree 2 over
e vertices of degree 1

All operations are irOPSs.



3,4,5->2,3,4
3,4,5->2,3,4
3,45->2,34
3,4,5->2,3,4

0,1->x,0
3,45->2,3,4
3,45->2,3,4

3,45->2,34

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q22-00: V3 V3 Vi Vi -1 -4 -2 2 4 1
Q22-01: V5 Vs Vg Vi -1 -3 -3 2 3 1 1
Q22-02: V3 Vs Vs Vi -1 -3 -2 -1 2 3 1 1
Q22-03: V3 Vs Vy Vg -1 -2 -4 2 2 2 1
Q22-04: V5 Vi3 Vi Vs -1 -2 -3 -1 2 2 1 1 1
Q22-05: V3 Vi Vs Vi -1 -2 -2 -2 2 2 2 1
Q22-06: V3 Vi Vyu Vi -1 -1 -5 2 1 3 1
Q22-07: V5 Vi Vyu Vi -1 -1 -4 -1 2 1 2 1 1
Q22-08: V3 Vi Vi Vi -1 -1 -3 -2 2 1 1 2 1
Q22-09: V3 V5 Vi Vi -1 -1 -2 -3 2 1 3 1
Q22-10: V, Vi Vyu Vi -1 -6 2 4 1
Q22-11: 'V, Vi Vyu Vi -1 -5 -1 2 3 1 1
Q22-12: 'V, Vi Vs Vi -1 -4 -2 2 2 2 1
Q22-13: V, Vi Vi Vi 1 3 -3 2 1 3 1
Q22-14: Vs Vi Vi Vi 1 2 4 2 4 1
variable end-points (YRR R Y 7R R R R SR S e
Q23-00: Vo Vs Vg V3 -1 -1 -4 -1 1 1 3 1
Q23-01: Vo Vs Vg Vi -1 -1 -3 -2 1 1 2 1 1
Q23-02: Vo Vs Vg Vi -1 -1 -3 -1 -1 1 1 2 1 1
Q23-038: Vo Vs Vyu Vi -1 -1 -2 -3 1 1 1 2 1
Q23-04: V, Vs Vi Vi -1 -1 2 2 1 1 1 1 1 1 1
Q23-05: Vo Vs Vz V5o -1 -1 -2 -1 -2 1 1 1 2 1
Q23-06: Vo Vi Vyu Viio -1 -1 -1 -4 1 1 3 1
Q23-07: Vo Vi Vu Vi -1 -1 -1 -3 -1 1 1 2 1 1
Q23-08: Vo Vi Vs Vi -1 -1 -1 -2 -2 1 1 1 2 1
Q23-09: Vo Vs Vy Vo -1 -1 -1 -1 -3 1 1 3 1
Q23-10: Vv Vi3 Vi Vs -2 -4 -1 2 1 3 1
Q23-11: V; Vi V3 Vi 2 3 2 2 1 2 1 1
Q23-12: Vv Vi Vi Vi -2 -3 -1 -1 2 1 2 1 1
Q23-13: Vv Vs Vyu Vi -2 -2 -3 2 1 1 2 1
Q23-14: Vi Vi Vi Vi 2 2 2 1 2 1 1 1 1 1
Q23-15: Vv Vi3 Vs Vs -2 -2 -1 -2 2 1 1 2 1
Q23-16: Vv Vu Vyu Vg -2 -1 -4 2 1 3 1
Q23-17: Vi Vo Vyu Vi -2 -1 -3 -1 2 1 2 1 1
Q23-18: Vv Vi Vs Vi -2 -1 -2 -2 2 1 1 2 1
Q23-19: Vv V5 V5 Vi -2 -1 -1 -3 2 1 3 1




0,1->x,0
3,4,5->2,34
0,1->x,0
3,4,5->2,3,4

0,1->x,0
0,1->x,0
3,4,5->2,3,4
3,4,5->2,3,4

0,1->x,0
0,1->x,0
0,1->x,0
3,4,5->2,3,4

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q24-00: Vo, W Vg Vi -2 -1 -4 2 2 1
Q24-01: Vo W Vg Vii -2 -1 -3 -1 2 1 1 1
Q24-02: Vo Vo Vi Vs -2 -1 -3 -1 2 1 1 1
Q24-03: Vo Vo Vu Vi -2 -1 -2 -2 2 2 1
Q24-04: Vo Vo Vi Vi -2 -1 2 1 1 2 1 1 1
Q24-05: Vo, W Vs Vi -2 -1 -2 -2 2 2 1
Q24-06: Vo, Vi Vg V3 -1 -2 -4 3 2 1
Q24-07: Vo Vi Vg Vi -1 -2 -3 -1 3 1 1 1
Q24-08: Vo, Vi Vg Vi -1 -2 -3 -1 3 1 1 1
Q24-09: Vo, Vi Vu Voo -1 -2 -2 -2 3 2 1
Q24-10: Vo, Vi Vyu Vi -1 -2 -2 -1 -1 3 1 1 1
Q24-11: Vo Vi Vs Vi -1 -2 -2 -2 3 2 1
Q24-12: Vv Vi Vi Vi -3 -4 4 2 1
Q24-13: Vv Vi Vi Vi -3 -3 -1 4 1 1 1
Q24-14: Vi Vi Vi Vi -3 -3 1 4 1 1 1
Q24-15: Vv Vi Vy Vg -3 -2 -2 4 2 1
Q24-16: Vv Vi Vyu Vi -3 -2 -1 -1 4 1 1 1
Q24-17: Vi Vi Vs Vi -3 -2 -2 4 2 1
variable end-points Yo YT Y, Yy Y, Yo Yt ov¢hovsth o oveh vt AC
Q25-00: Vo, W Vg V5 -2 -1 -1 -2 -1 1 2 1
Q2501 Vo Vo Vs Vi 2 -1 -1 -1 -2 1 1 1 1
Q25-02: Vo Vo Vi Vi 2 -1 -1 -1 -1 -1 1 1 1 1
Q25-038: Vo W Vu Vii -2 -1 -1 -3 1 2 1
Q25-04: Vo W Vu Vi -2 -1 -1 -2 -1 1 1 1 1
Q25-05: Vo W Vs Vi -2 -1 -1 -1 -2 1 2 1
Q25-06: Vo, Vi Vg V3 -1 -2 -1 -2 -1 1 1 2 1
Q25-07: V, Vi Vz Vi -1 -2 -1 -1 -2 1 1 1 1 1
Q25-08: Vo, Vi Vg V5o -1 -2 -1 -1 -1 -1 1 1 1 1 1
Q25-09: Vo, Vi Vyu Voo -1 -2 -1 -3 1 1 2 1
Q25-10: Vo, Vi Vyu Vi -1 -2 -1 -2 -1 1 1 1 1 1
Q2511 Vp Vi Vs Vi -1 2 -1 1 2 1 1 2 1
Q25-12: Vi Vi Vi Vi 3 1 2 1 2 1 2 1
Q25-13: Vv Vi Vs Vg -3 -1 -1 -2 2 1 1 1 1
Q25-14: Vv Vi Vi Vi -3 -1 -1 -1 -1 2 1 1 1 1
Q25-15: Vv ViV Vi -3 -1 -3 2 1 2 1
Q25-16: Vv Vi Vyu Vi -3 -1 -2 -1 2 1 1 1 1
Q25-17: Vi Vi Vi Vi 3 -1 4 2 2 1 2 1
variable end-points Yo YT Yy Yy Y, Yo Yt vty vt vyt AC
Q26-00: Vo, W W V3 -3 -1 -1 -2 1 1 1
Q26-01: Vo, W W Vi -3 -1 -1 -1 -1 1 1 1
Q26-02: Vo W W Vs -8 -1 -1 -1 -1 1 1 1
Q26-03: Vo, W Wi V3 -2 -2 -1 -2 2 1 1
Q26-04: Vo W Vi Vi -2 -2 -1 -1 -1 2 1 1
Q26-05: Vo, W Wi Vi -2 -2 -1 -1 -1 2 1 1
Q26-06: Vo, Vi Vi V3o -1 -3 -1 -2 3 1 1
Q26-07: Vo, Vi Vi Vi -1 -3 -1 -1 -1 3 1 1
Q26-08: ¥V, Vi Vi Vi -1 -3 -1 -1 -1 3 1 1
Q26-09: Vv Vi Vi Vi -4 -1 -2 4 1 1
Q26-10: Vv V1 Vi Vg -4 -1 -1 -1 4 1 1
Q26-11: Vv Vi Vi Vs -4 -1 -1 -1 4 1 1




Q27:
0,1->x,0
2->x
0,1->x,0
1->x
0,1->x,0
2->x
0,1->x,0
Q34:
3,4,5->2,3,4
5->1
3,4,5->2,34
0->x 4->x
3,4,5->2,3,4
5->1
3,45->23,4
Q35:
0—>x
4->0
3,4,5->2,3,4
0->x 4->x
3,4,5->2,3,4
5->1
3,45->234
Q36:
0—>x
3->x
0—>x
0—>x 4->X
3,45->23,4
5->1
3,4,56->2,3,4

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q27-00: Vo, W W Vi: -4 -1 -2 1

Q27-01: Vo, W W Vit -8 -2 -2 1 1
Q27-02: Vo Vo Vi Vii 2 3 2 2 1
Q27-03: Vv, Vv Vi Viio -1 -4 -2 3 1
Q27-04: Vv Vi Vi Vi -5 -2 4 1

variable end-points Yo Y, Y, Yy Y, Yo Yhov¢ vt oveh vt AC
Q34-00: V5 Vs Vi Vi -1 -4 -1 -2 2 4 2
Q34-01: Vs Vs Vs Vi -1 -3 -2 -2 2 3 1 2
Q34-02: V5 Vs Vi Vi -1 -3 -1 -3 2 3 1 2
Q34-03: V53 Vs Vy Voo -1 -2 -3 -2 2 2 2 2
Q34-04: V5 Vs Vy Vi -1 -2 -2 -3 2 2 1 1 2
Q34-05: V5 Vs Vz Vo -1 -2 -1 -4 2 2 2 2
Q34-06: V5 Vi Vyu Viio -1 -1 -4 -2 2 1 3 2
Q34-07: V5 Vi Vu Vi -1 -1 -3 -3 2 1 2 1 2
Q34-08: V5 Vi Vy Vo -1 -1 -2 -4 2 1 1 2 2
Q34-09: V53 V5 Vz Vo -1 -1 -1 -5 2 1 3 2
Q34-10: VvV, Vy Vu Voo -1 -5 -2 2 4 2
Q34-11: 'V, Vi Vyu Vi -1 -4 -3 2 3 1 2
Q34-12: 'V, Vi Vs Vi -1 -3 -4 2 2 2 2
Q34-13: 'V, Vy Vs Vii -1 -2 -5 2 1 3 2
Q34-14: V5 Vs Vs Vs -1 -1 -6 2 4 2
variable end-points Yo YT Yy Yy Y, Yo Yt vyt ovsh vyt AC
Q35-00: Vs Vs Vgro -2 -3 -2 -1 1 1 3 2
Q35-01: Vs Vs Vi -2 -2 -3 -1 1 1 2 1 2
Q35-02: Vs Vg Vi -2 -2 -2 -2 1 1 2 1 2
Q35-03: Vs Vo Viro -2 -1 -4 -1 1 1 1 2 2
Q35-04: Vs Vu Vo -2 -1 -3 -2 1 1 1 1 1 2
Q35-05: Vs Vs Vi -2 -1 -2 -3 1 1 1 2 2
Q35-06: Vi Vo Voo -2 -5 -1 1 1 3 2
Q35-07: Vi Vo Vsr -2 -4 -2 1 1 2 1 2
Q35-08: Vi Vs Vir -2 -3 -3 1 1 1 2 2
Q35-09: Vs Vs Vi -2 -2 -4 1 1 3 2
variable end-points Yo YT Y, Yy Y, Yo Yt ov¢hovSth vt v AC
Q36-00: Vs Vi -3 -3 -1 -1 1 2 2
Q36-01: Vs Vi -3 -2 -2 -1 1 1 1 2
Q36-02: Vs Vs -3 -2 -1 -2 1 1 1 2
Q36-03: Vi Vi -3 -1 -3 -1 1 2 2
Q36-04: Vi Vs -3 -1 -2 -2 1 1 1 2
Q36-05: Vs Vs -3 -1 -1 -3 1 2 2




Q37:
0—>x
4->0
3,4,5->2,3,4
0->x 4->x
0—>x
4->0
3,4,5->2,3,4
Q38
0—>x
3->x
0—>x
0->x 4->x
0—>x
4->0
3,4,5->234
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variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q37-00: Vs Vi -3 -2 -3 2 2 2
Q37-01: Vs Vyro -3 -1 -4 2 1 1 2
Q37-02: Vs Vs -3 -1 -3 -1 2 1 1 2
Q37-03: Vi Vi -3 5 2 2 2
Q37-04: Vi Vs -3 -4 -1 2 1 1 2
Q37-05: Vs Vs -3 -3 -2 2 2 2
variable end-points Y, Y7 Y, Yy Y, Yo Yt ov¢tovSth o oveh vt AC
Q38-00: Vs: -4 -2 -2 1 1 2
Q38-01: Vi: -4 -1 -3 1 1 2
Q38-02: Vs: -4 -1 -2 -1 1 1 2
variable end-points Yo Y Yy Yy Y, Yo Yt ov¢tovSh vt vt AC
Q40-00: V3 Vs Vs V3 -2 -5 -3 2 4 3
Q40-01: V3 Vs Vg Vi -2 -4 -1 -3 2 3 1 3
Q40-02: V5 Vs Vg Vi -2 -4 -4 2 3 1 3
Q40-038: V5 Vs Vyu Vuro -2 -3 -2 -3 2 2 2 3
Q40-04: V5 Vi Vyu Vi -2 -3 -1 -4 2 2 1 1 3
Q40-05: V3 Vs Vy Vo -2 -3 -5 2 2 2 3
Q40-06: V5 Vi Vyu Vi -2 -2 -3 -3 2 1 3 3
Q40-07: V5 Vi Vyu Vi -2 -2 -2 -4 2 1 2 1 3
Q40-08: V3 Vi V5 Vi -2 -2 -1 -5 2 1 1 2 3
Q40-09: V5 Vs V5 Vi -2 -2 -6 2 1 3 3
Q40-10: VvV, Vy Vyu Vi -2 -1 -4 -3 2 4 3
Q40-11: VvV, Vy Vyu Vi -2 -1 -3 -4 2 3 1 3
Q40-12: V, V, Vi Vi -2 1 2 5 2 2 2 3
Q40-13: 'V, Vs V5 Vir -2 -1 -1 -6 2 1 3 3
Q40-14: V5 Vs V5 Vi -2 -1 -7 2 4 3
variable end-points Yo YT Y, Yy Y, Yo Yt ov¢hovSth o oveh vt AC
Q41-00: Vs Vi -4 -4 -2 1 2 3
Q41-01: Vs Vi -4 -3 -1 -2 1 1 1 3
Q41-02: Vs Vi -4 -3 -3 1 1 1 3
Q41-03: Vi Vyr -4 -2 -2 -2 1 2 3
Q41-04: Vi Vs -4 -2 -1 -3 1 1 1 3
Q41-05: Vs Vs -4 -2 -4 1 2 3
variable end-points Yo YT Y, Yy Y, Yo Yt ov¢hovSth vt vt AC
Q42-00: Vs V3 -4 -3 -2 -1 2 2 3
Q42-01: Vs Vi -4 -2 -3 -1 2 1 1 3
Q42-02: Vs Vs -4 2 2 2 2 1 1 3
Q42-03: Vi Vur -4 -1 -4 -1 2 2 3
Q42-04: Vi Vs -4 -1 -3 -2 2 1 1 3
Q42-05: Vs Vs -4 -1 -2 -3 2 2 3




Q31:
0—>x
0—>x 3->X 0->X
3->x
0->x
Q39:
0—>x
3->x
0—>x
0—>x 4->x
0—>x
3->x
0—>x

variable end-points Yo Y7 Yy Yy Y, Yo Y)h v vt oveh vt AC
Q43-00: Vi -5 3 -1 1 1 1 3
Q43-01: Vii -5 2 2 1 1 1 3
Q43-02: Vs: -5 2 -1 2 1 1 3
variable end-points Yo YT Y, Yy Y, Yo Yt ov¢hovSth o oveh vt AC
Q45-00: Vs Vi Vi -3 4 -1 -2 1 1 3 3
Q45-01: Vs Vi Vi -3 3 2 2 1 1 2 1 3
Q45-02: Vs Vs Vi -3 3 1 3 1 1 2 1 3
Q45-03: Vs Vi Vi -3 2 3 2 1 1 1 2 3
Q45-04: Vs Vi Vs -3 2 2 3 1 1 1 1 1 3
Q45-05: Vs Vs Vs -3 2 -1 4 1 1 1 2 3
Q45-06: Vi Vi Vi -3 -1 4 2 11 3 3
Q45-07: Vi Vi Vs -3 -1 -3 3 1 1 2 1 3
Q45-08: Vi Vs Vs -3 -1 02 411 1 2 3
Q45-09: Vs Vs Vi -3 -1 -1 5 1 1 3 3
variable end-points Yy Y7 Y, Yy Y7 Yo Y ovihovSh o vih vl AC
Q31-00: -4 -2 2

variable end-points Yy Y7 Y, Yy Y, Yo Y ovihov,t vt v AC
Q39-00: -5 2 -1 2

variable end-points Yy Y7 Y, Yy Y, Yo YR ovihov)t vt v AC
Q44-00: -6 -3 -1 3

variable end-points Yy Y7 Y, Yy Y, Yo Y ovihov)t ovih v AC
Q30-00: -3 -1 1
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Type ?

> with(simplex):

Warning, new definition for maximize
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for help.

Warning, new definition for minimize

>
> obj:=

Il rights
ks of

1%Q22_00 +1%Q22 01 +1xQ22 02 +1xQ22 03 +1xQ22 04 +1xQ22 05 +1Q22 06

+1%Q22_07
+1%Q22_14
+1%Q23_06
+1%Q23_13
+1%Q24_00
+1%Q24_07
+1%Q24_14
+1%Q25_03
+1%Q25_10
+1%Q25_17
+1+Q26_06
+1%Q27_01
+2+Q34_03
+2%Q34_10
+2%Q35_02
+2%Q35_09
+1+Q37_00
+2%Q38_01
+3%Q40_05
+3%Q40_12
+3%Q41_04
+3%Q42_05
+3%Q45_03
+2+Q31_00

obj := Q22_

+

+1+Q22_08
+1+Q23_00
+1+Q23_07
+1+Q23_14
+1+Q24_01
+1xQ24_08
+1+Q24_15
+1+Q25_04
+1+Q25_11
+1+Q26_00
+1+Q26_07
+1%Q27_02
+2+Q34_04
+2+Q34_11
+2+Q35_03
+1+Q36_00
+1%Q37_01
+2+Q38_02
+3+Q40_06
+3+Q40_13
+3+Q41_05
+3+*Q43_00
+3+Q45_04
+2+Q39_00

01 + Q22 00 + Q22 03 + Q22 02 + Q22 04 +

+1xQ22_09
+1xQ23_01
+1+Q23_08
+1+Q23_15
+1+Q24_02
+1xQ24_09
+1xQ24_16
+1+Q25_05
+1+Q25_12
+1+Q26_01
+1+Q26_08
+1xQ27_03
+2xQ34_05
+2+xQ34_12
+2+xQ35_04
+1+Q36_01
+1xQ37_02
+3*Q40_00
+3*Q40_07
+3*Q40_14
+3*Q42_00
+3*Q43_01
+3*Q45_05
+3*Q44_00

+1+Q22_10
+1+Q23_02
+1+Q23_09
+1+Q23_16
+1+Q24_03
+1%xQ24_10
+1xQ24 17
+1+Q25_06
+1+Q25_13
+1+xQ26_02
+1+Q26_09
+1+Q27_04
+2+Q34_06
+2+Q34_13
+2+Q35_05
+1+Q36_02
+1+Q37_03
+3+*Q40_01
+3+Q40_08
+3+Q41_00
+3+Q42_01
+3+Q43_02
+3+Q45_06
+1+Q30_00;

+ Q23 01 + Q2302 + Q23 03 + Q23 04
+ Q23 09 + Q23 10 + Q23 11 + Q23 12
+ Q23 17 + Q23 18 + Q23 19 + Q24 00
+ Q24 05 + Q24 06 + Q24 07 + Q24 08
+ Q24 13 + Q24 14 + Q24 15 + Q24_16
+ Q2503 + Q25 04 + Q25 05 + Q25 06
+ Q25 11 + Q25 12 + Q25 13 + Q25_14
+ Q26 01 + Q26 _02 + Q26_03 + Q26_04
+ Q2609 + Q26_10 + Q26_11 + Q27_00

+

2 Q34_00

+1xQ22 11
+1+Q23_03
+1+Q23_10
+1+Q23_17
+1+Q24_04
+1xQ24_11
+1+Q25_00
+1+Q25_07
+1+Q25_14
+1+Q26_03
+1+Q26_10
+2+Q34_00
+2+Q34_07
+2+Q34_14
+2+Q35_06
+1+Q36_03
+1+Q37_04
+3+Q40_02
+3+Q40_09
+3+Q41_01
+3+Q42_02
+3+Q45_00
+3+Q45_07

Q22 08 + Q22 .09 + Q22 10 + Q22 11 + Q22 12

+ Q2305

+ Q23 13
Q24_01
Q24_09
Q24 17
Q25_07
+ Q25_15
+

Q26_05

+ Q27 01

+1xQ22_12
+1+Q23_04
+1+Q23_11
+1+Q23_18
+1+Q24_05
+1xQ24_12
+1+Q25_01
+1+Q25_08
+1+Q25_15
+1+Q26_04
+1xQ26_11
+2+Q34_01
+2+Q34_08
+2+Q35_00
+2+Q35_07
+1+Q36_04
+1+Q37_05
+3+Q40_03
+3+Q40_10
+3+Q41_02
+3+Q42_03
+3+Q45_01
+3+Q45_08

Q22 05 + Q22

+1xQ22_13
+1xQ23_05
+1+Q23_12
+1+Q23_19
+1+Q24_06
+1%xQ24_13
+1xQ25_02
+1+Q25_09
+1+Q25_16
+1+Q26_05
+1xQ27_00
+2xQ34_02
+2+xQ34_09
+2+Q35_01
+2+Q35_08
+1+Q36_05
+2%Q38_00
+3%*Q40_04
+3+*Q40_11
+3+Q41_03
+3+*Q42_04
+3*Q45_02
+3*Q45_09

06 +

Q22_07

+ Q22 13 + Q22 14 + Q23 00

+ Q23 06 +

+ Q23 14 +
Q24 02
Q24 10
Q25 00
Q25 08
N

Q25 16 +

+ +

Q26_06

+ Q27 02 +

Q23 07 +

Q23 15 +
Q24 03
Q24 11
Q25 01
Q25 09
Q25 17 +
N

Q26_07

Q27_03 +

+2 Q3401 +2 Q3402+ 2 Q3403 + 2 Q34 04 + 2 Q3405

Q23 08
Q23 16
Q24 04
Q24 12
Q25 02
Q25 10
Q26_00
Q26 08

Q27 04



+2 Q3406 +2 Q3407 +2 Q3408 +2 Q3409 + 2 Q34 10 + 2 Q34 11

+2 Q3412 +2 Q3413 + 2 Q34 14 + 2 Q35 00 + 2 Q35 01 + 2 Q35 02

+2 Q3503+ 2 Q3504 +2 Q3505+ 2 Q3506 + 2 Q35 07 + 2 Q35 08

+ 2 Q3509 + Q36 00 + Q36 01 + Q36 02 + Q36 03 + Q36 04 + Q3605 + Q37_00

+ Q37_01 + Q37_02 + Q37_03 + Q37_04 + Q3705 + 2 Q38 00 + 2 Q38 01

+2 Q3802 + 3 Q40 00 + 3 Q40 01 + 3 Q40 02 + 3 Q40 03 + 3 Q40 04

+ 3 Q40 05 + 3 Q40 06 + 3 Q40 07 + 3 Q40 08 + 3 Q40 09 + 3 Q40 10

Q40 11 + 3 Q40 12 + 3 Q40 13 + 3 Q40 14 + 3 Q41 00 + 3 Q41 01

Q41 02 + 3 Q41 03 + 3 Q41 04 + 3 Q41 05 + 3 Q42 00 + 3 Q42 01

Q42 02 + 3 Q42 03 + 3 Q42 04 + 3 Q42 05 + 3 Q43 00 + 3 Q43 01

Q43 02 + 3 Q45 00 + 3 Q45 01 + 3 Q45 02 + 3 Q45 03 + 3 Q45 04

Q45 05 + 3 Q45 06 + 3 Q45 07 + 3 Q45 08 + 3 Q45 09 + 2 Q31 00

Q39 00 + 3 Q44_00 + Q30_00

VVVVVVVVVVVVVVVVVVVVVVVVVYVYVYVYVYVYVYV

cnsts:={

+1+*Q22_00
+1*Q22_06
+1xQ22_12
-1 +Q24_15
-1 Q25 15
-2 *Q26_09

+2%Q23_10
+2%Q23_16
+2+ Q24 08
+4% Q24 14
-2 *Q25_02
+2%Q25_14
-2 *Q26_02
+4%Q26_11
-1 *Q34_00
-1 *Q34_06
-1*Q34_12
-1 *Q35_03
-1 *Q35_09
-3 *Q36_05
-1 *Q37_05
-2 *Q40_01
-2 *Q40_07
-2 *Q40_13
-4 +Q41_04
-2 xQ42_04
-2 *Q45_00
-2 *Q45_06

+1+Q22_01
+1+Q22_07
+1+Q22_13
-1 +Q24_16
-1 «Q25_16
-2 xQ26_10

+2+Q23 11
+2+Q23_17
+2xQ24_09
+4+Q24_15
-2 *Q25_03
+2+Q25_15
+2+Q26_06
-4 +Q27_00
-1 *Q34_01
-1 +Q34_07
-1 +Q34_13
-1 +Q35_04
-3 *Q36_00
-1 *Q37_00
-3 +Q38_00
-2 *Q40_02
-2 +Q40_08
-2 +Q40_14
-4 »Q41_05
-2 *Q42_05
-2 «Q45_01
-2 «Q45_07

+1+Q22_02
+1+Q22_08
+1+Q22_14
1 +Q24_17
-1 «Q25_17
-2 xQ26_11

+2+Q23_12
+2+Q23_18
+2+%Q24_10
+4xQ24_16
-2 «Q25_04
+2+Q25_16
+2+Q26_07
-2 *Q27_01
-1 *Q34_02
-1 +Q34_08
-1 +Q34_14
-1 +Q35_05
-3 *Q36_01
-1 *Q37_01
-3 +Q38_01
-2 *Q40_03
-2 *Q40_09
-4 »Q41_00
-2 *Q42_00
-4 +Q43_00
-2 «Q45_02
-2 *Q45_08

+1+Q22_03
+1+Q22_09
-1 +Q24_12
-1 %Q25_12
-1 «Q26_06
-1 xQ27_02

+2+Q23 13
+2+Q23_19
+2xQ24 11
+4%xQ24 17
-2 *Q25_05
+2+Q25_17
+2+Q26_08
+2+Q27_03
-1 *Q34_03
-1 +Q34_09
-1 +Q35_00
-1 +Q35_06
-3 *Q36_02
-1 *Q37_02
-3 +Q38_02
-2 +Q40_04
-2 *+Q40_10
-4 *Q41_01
-2 xQ42_01
-4 Q43 01
-2 «Q45_03
-2 «Q45_09

+1+Q22_04
+1+xQ22_10
-1 +Q24_13
-1 «Q25_13
-1 «Q26_07
-2 xQ27_03

+2+Q23 14
+2xQ24_06
+4%Q24 12
-2 *Q25_00
+2+Q25_12
-2 *Q26_00
+4+Q26_09
+4+Q27_04
-1 +Q34_04
-1 +Q34_10
-1 +Q35_01
-1 +Q35_07
-3 *Q36_03
-1 *Q37_03
-5 +Q39_00
-2 *Q40_05
-2 *Q40_11
-4 +Q41_02
-2 +Q42_02
-4 Q43 _02
-2 «Q45_04
-3 +Q30_00

+1+Q22_05
+1+Q22_11
-1 +Q24_14
-1 +Q25_14
-1 «Q26_08
-3 +xQ27_04

+2+Q23_15
+2+Q24_07
+4xQ24_13
-2 Q25 01
+2+Q25_13
-2 +Q26_01
+4+Q26_10
-4 Q31 _00
-1 +Q34_05
-1+Q34_11
-1 +Q35_02
-1 +Q35_08
-3+Q36_04
-1 +Q37_04
-2 *Q40_00
-2 *Q40_06
-2 +Q40_12
-4 Q41 03
-2 Q42 _03
-6 *Q44_00
-2 *Q45_05
>= (Q,

>= (,



VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVYVYVYVYVYVYV

+1xQ22_00
+1%*Q22_06
+1%xQ22_12
-1 +Q23 13
-1 *Q23_19
-1 *Q24_05
-2xQ24 11
-3%Q24 17
-1 Q25 _11
-2 xQ25_17
-2 *Q26_05
-4 +Q26_11
+2xQ34_00
+2%Q34_06
+2%xQ34_12
+1%*Q35_03
+1%Q35_09
+1%Q36_05
+2%Q40_05
+2%xQ40_11
+1%*Q41_02
+1%Q45_02
+1+ Q45 08

+4xQ22_00
+1%*Q22_06
+2%Q23_02
+2%xQ23_12
+1%xQ24_02
+1+xQ24_14
-1 *Q25_09
-1 *Q25_17
-1 *Q26_08
-2 xQ27_03
+2%Q34_04
+3*Q35_00
+2%Q36_00
+1xQ38_00
+2+Q40_05
+1%Q41_01
+3*Q45_00
-1 *Q30_00

-4 +Q22_00
+1xQ22_07
-4 +Q23_00
+1%Q23_07
-2+Q23_15
-3+Q24_02
-1 %Q24_10
2 %Q24_17
-1 +Q25_08
+1+Q25_16
-1 +Q26_08
-3+Q34_02
+4+Q34_10
-2 +Q35_02
-3 +Q36_00
-1 +Q37_02

+1xQ22_01
+1xQ22_07
+1+Q22_13
-1 Q23 14
-1 Q24 _00
-2 *Q24_06
-3+Q24_12
-1 Q25 _06
-2 *Q25_12
-1 +Q26_00
-3 xQ26_06
-1 xQ27_00
+2xQ34_01
+2+Q34_07
+2+Q34_13
+1+Q35_04
+1+Q36_00
+2xQ40_00
+2+Q40_06
+2+Q40_12
+1+Q41_03
+1+xQ45_03
+1xQ45_09

+3+Q22_01
+1+Q22_07
+1+Q23 03
+1+Q23 13
+2+Q24_06
+1+Q25_00
-1+Q25_10
-1+Q26_01
-1 +Q26_10
-2 *Q27_04
+2+Q34_05
+2+Q35_01
+1+Q36_01
+4+Q40_00
+1+Q40_06
+1+Q41 02
+2+Q45_01
>= 0,

2 xQ22_01
-1 +Q22_09
-2 Q23_01
-1 +Q23_09
+2+Q23_16
-1 «Q24_04
2 xQ24_11
-2 xQ25_00
+2+Q25_09
-2 *Q26_00
-2 «+Q26_09
-1 +Q34_04
+3+Q34 11
+1+Q35_03
-1 +Q36_01
+2+Q37_03

+1+xQ22 02
+1+Q22_ 08
+1+Q22_14
-1+Q23_15
-1+Q24_01
-2 Q24 07
-3+*Q24_ 13
-1 Q25 07
-2+Q25_13
-1+Q26_01
-3+*Q26_07
-2+*Q27_01
+2+Q34_02
+2+Q34_08
+2+Q34_14
+1+Q35_05
+1+Q36_01
+2+Q40_01
+2+Q40_07
+2+Q40_13
+1+Q41_04
+1xQ45_04
>= (,

+3+Q22_02
+1+Q22_08
+1+Q23_04
+1+Q23_14
+1+Q24_07
-1 +Q25_03
-1 +Q25_11
-1 +Q26_02
-1 +Q26_11
+4+Q34_00
+1+Q34_06
+2+Q35_02
+1+Q36_02
+3+*Q40_01
+1+Q40_07
+2+xQ42_00
+2+Q45_02

-3 +Q22_02
+4%Q22_10
-3+Q23_02
-4 +Q23_10
+1+Q23_17
2 Q24 _05
-4 xQ24_12
-1 +Q25_02
+1+Q25_10
-1 +Q26_02
-1 +Q26_11
-2 +Q34_05
+2+Q34_12
-1 +Q35_05
-2 *Q36_02
+1+Q37_04

+1%Q22_03
+1%Q22_09
-1+Q23_10
-1+Q23_16
-1 xQ24_02
-2 «Q24_08
3+Q24 14
-1 «Q25_08
2 xQ25_14
-1 +Q26_02
-3 +Q26_08
-3 +Q27_02
+2+Q34_03
+2+Q34_09
+1+Q35_00
+1+Q35_06
+1+Q36_02
+2+Q40_02
+2+Q40_08
+2+Q40_14
+1+Q41_05
+1+Q45_05

+2+Q22_03
+1+Q22_09
+1+Q23_05
+1+xQ23_15
+1xQ24_08
-1 +Q25_04
+1+Q25_12
-1 «Q26_04
-2 *Q27_00
+3+Q34_01
+1+Q34_07
+1+Q35_03
+2+Q37_00
+3+Q40_02
+1+Q40_08
+1+Q42_01
+1+Q45_03

-1 «Q22_04
+3%Q22_11
-1 +Q23_04
2 +Q23_11
-1 +Q23_19
-4 «Q24_06
2 xQ24_13
+2+Q25_03
2 xQ25_12
-2 «Q26_03
-2 +Q31_00
+2+Q34_06
+1+Q34_13
+3+Q35_06
+1+Q36_03
-2 +Q38_00

+1+Q22_04
+1+Q22_10
-1 +Q23 11
-1 Q23 17
-1 +Q24_03
-2 *Q24_09
-3+Q24_15
-1 *Q25_09
-2 *Q25_15
-2 «Q26_03
-4 +Q26_09
-4 +Q27_03
+2+Q34_04
+2+Q34_10
+1+Q35_01
+1+Q35_07
+1+Q36_03
+2+Q40_03
+2+Q40_09
+1+Q41_00
+1+Q45_00
+1xQ45_06

+2+Q22_04
+3+Q23_00
+3+Q23_10
+2+Q24_00
+2%Q24 12
-1 +Q25_05
-1 +Q25_15
-1 +Q26_05
-2 *Q27_01
+3+*Q34_02
+1+Q34_08
+1+Q35_04
+1+Q37_01
+2+Q40_03
+1+Q40_09
+1+Q42_02
+1+Q45_04

-2 «Q22_05
+2+Q22 12
-2 xQ23_05
-3+Q23_12
-4 «Q24_00
2 «Q24_07
3+Q24 14
+1+Q25_04
-1 +Q25_14
-1 +Q26_05
-4 «Q34_00
+1+Q34_07
-3 +Q35_00
+2+Q35_07
-1 +Q36_05
-1 «Q38_02

+1+xQ22_05
+1+Q22_ 11
-1 +Q23 12
-1 +Q23_18
-1 +Q24_04
-2 +Q24_10
-3+Q24_16
-1 *Q25_10
-2 «Q25_16
-2 «Q26_04
-4 +Q26_10
-5 +Q27_04
+2+Q34_05
+2+Q34_11
+1+Q35_02
+1+Q35_08
+1+Q36_04
+2+Q40_04
+2+Q40_10
+1+Q41_01
+1+Q45_01
+1xQ45_07

+2+Q22_05
+2+Q23 01
+2+Q23_11
+1+Q24_01
+1%xQ24_13
+1+Q25_06
-1 +Q25_16
-1 «Q26_07
-2 *Q27_02
+2+Q34_03
+1+Q34_09
+1+Q35_05
+1+Q37_02
+2+Q40_04
+2%Q41_00
+1+Q43_00
+1+Q45_05

+2%Q22_06
+1%Q22_13
+2+Q23_06
-1 +Q23_14
-2 xQ24_01
-3 +Q24_08
-1 +Q24_16
-2 xQ25_06
+2+Q25_15
-2 xQ26_06
-2 +Q34 01
-1 +Q34_09
-1 +Q35_01
+1+Q35_08
-2 *Q37_00
-2 *Q39_00



VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVYVYVYV

cnsts =

-5+ Q40_00
+1+Q40_06
-1 +Q40_14
-3 +Q42_00
-1 +Q43_01
-1 +Q45_04

-2 +Q22_00
-3%Q22_07
+2+Q22_14
-4 +Q23_06
-1+Q23 14
+1xQ24_02
+2+Q24_11
-2 +Q25_01
-3 +Q25_09
-1 +Q25_16
-1 +Q26_07
-3+Q34_03
-5 +Q34_10
-3+Q35_01
-1 +Q35_08
+1+Q36_05
-1 +Q37_05
+1+Q40_02
+3+Q40_09
+1xQ41_02
-4 +Q42_03
-3 +Q45_03

-1 %Q22_02
-1%Q22_11
-2 +Q23_05
2 +Q23_15
-2 +Q24_05
2%Q24_17
2 %Q25_11
-1 +Q26_08
-3+Q34_04
2+Q34_10
-1 +Q35_01
-2 +Q35_07
-1 +Q36_03
-1 +Q38_02
-5 +Q40_05
-4 +Q40_11
-3 +Q41_02
-2 +Q42_02
2 +Q43_02
-3+Q45 04

+ 202316 +2 Q23 17 + 2 Q23 18 + 2 Q23 .19 + 2 Q24 06 + 2 Q24 07

+ 2 Q24 08 + 2 Q24 09 + 2 Q24 10 + 2 Q24 11 + 4 Q24 12 + 4 Q24 13

-3 +Q40_01
-1 «+Q40_08
-4 +Q41_00
-1 +Q42_01
-2 Q43_02
-2 «Q45_05

-3+Q22 01
-1 +Q22_08
-1 +Q23_00
-2 Q23 07
+1+Q23_15
-2 «Q24_03
-1 +Q24_13
-3 Q25 _03
-1+Q25_10
+1+Q25_17
+1+Q26_08
-1 +Q34_04
-3+Q34_11
-1 +Q35_02
+1+Q35_09
-3 +Q37_00
-2 *Q38_00
-2 +Q40_03
-4 +Q40_10
-2 «Q41_03
2 «Q42_04
-1 «Q45_04

-1 +Q22_04
2 xQ22_12
-1 «Q23_07
-1 +Q23_17
-1 +Q24_08
-1 xQ25_02
-1 +Q25_14
-1 +Q26_11
-4 «Q34_05
-3+Q34_11
-2 Q35_02
-3 +Q35_08
-2 *Q36_04
-3 +Q40_00
-3 +Q40_06
-5 +Q40_12
-2 *Q41_03
-1 +Q42_03
-1 «Q44_00
-4 «Q45_05

{0 <= 2 Q23_10

-4 +Q40_02
-2 *Q40_09
-2 *Q41_01
-2 «Q42_02
-3 +Q44_00
+2+xQ45_06

-1 xQ22_02
+1+Q22_09
-2 xQ23_01
+2+Q23_09
-4 «Q23_16
+2%Q24_05
+1+Q24_14
-1 +Q25_04
+1+Q25_11
-1 +Q26_01
-1 +Q26_10
+1+Q34_05
-1 +Q34_12
-4 +Q35_03
-1 *Q36_00
-4 «Q37_01
-3 +Q38_01
+2+Q40_05
-2 +Q40_11
+2+Q41_05
-1 «Q43_00
+1+Q45_05

-2 xQ22_05
-3+Q22_13
-2 Q23 08
2 Q23 18
-1 +Q24_10
-1 +Q25_04
-1 +Q25_16
-2 +Q34_00
-2 «Q34_06
-4 xQ34_12
-1 +Q35_03
-4 +Q35_09
-3 +Q36_05
-3 +Q40_01
-4 «Q40_07
-6 +Q40_13
-3 +Q41_04
-2 «Q42_04
-2 «Q45_00
-2 «Q45_06

-1 *Q40_03
+3+*Q40_10
-3+Q41_02
+1+xQ42_03
-4 +Q45_00
+1xQ45_07

-4 +Q22_03
-6 +Q22_10
-3+Q23_03
-1 +Q23_10
2 xQ23_17
-1 xQ24_07
-2 xQ24_15
+1+Q25_05
-1 +Q25_12
+1+Q26_02
+1%Q26_11
-4 «Q34_06
+1+Q34_13
-2 *Q35_04
-2 +Q36_01
-2 «Q37_02
-1 «Q38_02
-3 +Q40_06
+2+Q40_13
-2 «Q42_00
-2 +Q43 01
-4 «Q45_06

-1 +Q22_07
-4 xQ22_14
-3 +Q23_09
-3+Q23_19
2 xQ24_11
-2 Q25 _05
2 xQ25_17
-2 Q34 _01
-3+Q34_07
-5 +Q34_13
-2 *Q35_04
-1 *Q36_00
-1 «Q37_02
-4 «Q40_02
-5 +Q40_08
-7 +Q40_14
-4 +Q41_05
-3 +Q42_05
-2 «Q45_01
-3 +Q45_07

-2 «Q40_04
+2%Q40_11
-1 +Q41_04
-1 +Q42_05
-2 Q45 _01
-1 «Q45_09

-2 +Q22_04
-4 «Q22_11
-1 +Q23 04
-2 Q23 11
+2+Q23_19
+1xQ24_08
+2+Q24_17
-1 +Q25_06
-2 «Q25_13
-1 +Q26_04
-1 *Q34_00
-2 «Q34_07
+3+Q34_14
-5 +Q35_06
-3 *Q36_03
-5 *Q37_03
-1 *Q39_00
-1 +Q40_07
+4+Q40_14
-3+xQ42_01
-1 *Q45_00
-2 *Q45_07

-2 xQ22_08
-1 +Q23_02
-1 %Q23_12
-1 «Q24_02
-1 +Q24_14
-1 +Q25_08
-1 +Q26_02
-3+Q34_02
-4 «Q34_08
-6 +Q34_14
-3 +Q35_05
-1 +Q36_01
-1 +Q37_04
-3 +Q40_03
-6 +Q40_09
-2 *Q41_00
-1 +Q42_00
-1 +Q43_00
-3 +Q45_02
-4 «Q45_08

-3 *Q40_05

+1+Q40_12

-2 +Q41_05

-3 +Q43_00

-3 +Q45_02
>= 0,

-5 *Q22_06
-2 %Q22_12
+1+*Q23_05
-3+Q23_13
-1 Q24 _01
-2 *Q24_09
-1 +Q25_00
-2 «Q25_07
-3+Q25_15
+1%Q26_05
-2 *Q34_01
+2+Q34_09
-2 +Q35_00
-3 +Q35_07
-1 *Q36_04
-3 +Q37_04
-1 *Q40_01
+1+Q40_08
-1 +Q41_01
-1 +Q42_02
-2 *Q45_01
+2xQ45_09

-3 +Q22_09
-1 +Q23_04
-1 +Q23_14
-1 «Q24_04
-1 +Q24_16
-1 +Q25_10
-1 +Q26_05
-2 +Q34_03
-5 +Q34_09
-1 +Q35_00
-1 +Q35_06
-2 Q36_02
-2 «Q37_05
-4 «Q40_04
-3 +Q40_10
-2 Q41_01
-1 +Q42_01
-1 +Q43_01
-2 «Q45_03
-5 +Q45_09

>= 0,

>= -1}

+ 2 Q2311 + 2 Q23 12 + 2 Q23 13 + 2 Q23 14 +

+ 4 Q24 14 + 4 Q24 15 + 4 Q2416 + 4 Q24 17 - 2 Q25 00 - 2 Q25 01

2 Q23_15



-2 Q2502 -2 Q2503 -2 Q2504 -2 Q2505 + 2 Q25 12 + 2 Q25 13

+2 Q2514 + 2 Q25 15 + 2 Q25 16 + 2 Q25 17 - 2 Q26_00 - 2 Q26 01

-2 Q2602 + 2 Q2606 + 2 Q26 07 + 2 Q26 08 + 4 Q26 09 + 4 Q26 10

+4 Q2611 - 4 Q2700 - 2 Q27 01 + 2 Q27 03 + 4 Q27 04 - Q34 00 - Q34 01
- Q3402 - Q34 03 - Q34 04 - Q34 05 - Q34 06 - Q34 07 - Q34 08 - Q 34 09
- Q34.10 - Q34 11 - Q34 12 - Q34 13 - Q34 14 - Q35 00 - Q35 01 - Q 35 02

- Q35_03 - Q35_04 - Q35_05 - Q35_06 - Q35_07 - Q35_08 - Q35_09 - 3 Q36_00

3 Q3601 - 3 Q3602 - 3 Q3603 - 3 Q36 04 - 3 Q36_05 - Q37.00 - Q37 01

- Q37_02 - Q37_03 - Q37_04 - Q37_05 - 3 Q38_00 - 3 Q38_01 - 3 Q38_0 2

2 Q40 00 - 2 Q40 01 - 2 Q40 02 - 2 Q40 03 - 2 Q40 04 - 2 Q40 05

2 Q40 06 - 2 Q40 07 - 2 Q40 08 - 2 Q40 09 - 2 Q40 10 - 2 Q40 11

1
N

2 Q40 12 - 2 Q40 13 - 2 Q40_14 Q4100 - 4 Q41 01 - 4 Q41_02

4 Q4103 - 4 Q4104 - 4 Q41,05 - 2 Q4200 - 2 Q42 01 - 2 Q42_02

2 Q4203 -2 Q42 04 - 2 Q4205 - 4 Q4300 - 4 Q43 01 - 4 Q43_02

2 Q4500 - 2 Q45 01 - 2 Q45 02 - 2 Q45 03 - 2 Q45 04 - 2 Q45 05

2 Q45 06 - 2 Q45 07 - 2 Q4508 - 2 Q45 09 - 4 Q31_00 - 5 Q39_00

6 Q44 00 - 3 Q30 00, 0 <= Q22 01 + Q22 00 + Q22 03 + Q22 02 + Q22 04

+ Q22.05 + Q22_06 + Q22 07 + Q22_08 + Q2209 + Q22 10 + Q22 11 + Q22 12

+ Q22 13 + Q2214 - Q24 12 - Q24 13 - Q24 14 - Q24 15 - Q24 16 - Q 24 17

- Q25 12 - Q25 13 - Q25 14 - Q25 15 - Q25 16 - Q25 17 - Q26 06 - Q 26 07

- Q2608 - 2 Q2609 - 2 Q2610 - 2 Q26 11 - Q27 02 - 2 Q27 03 - 3 Q27 04,
0 <= Q22 01 + Q22 00 + Q22 03 + Q2202 + Q22 04 + Q22 05 + Q22 06 + Q22 07

+ Q22 08 + Q22 09 + Q22 10 + Q22 11 + Q22 12 + Q22 13 + Q22 14 - Q 23_10

Q23 11 - Q23 12 - Q23_13 - Q23 14 - Q23_15 - Q23 16 - Q23.17 - Q  23_18

Q23.19 - Q24 00 - Q24 01 - Q24 02 - Q24 03 - Q24 04 - Q24 05 - 2 Q24_06

2 Q24 07 - 2 Q24 08 - 2 Q24 09 - 2 Q24 10 - 2 Q24 11 - 3 Q24_12

3 Q24 13 -3 Q24 14 - 3 Q2415 - 3 Q24 16 - 3 Q24 17 - Q25 06 - Q25 07

Q25 08 - Q25 09 - Q25 10 - Q25 11 - 2 Q25 12 - 2 Q25 13 - 2 Q251 4

2 Q2515 - 2 Q2516 - 2 Q25_17 - Q26_00 - Q26_01 - Q26 02 - 2 Q26_ 03

2 Q26_04 - 2 Q26_05 - 3 Q26_06 - 3 Q26_07 - 3 Q26_08 - 4 Q26_09



-4 Q2610 - 4 Q2611 - Q2700 - 2 Q27 01 - 3 Q27 02 - 4 Q2703 - 5 Q2  7.04

+

2 Q34 00 + 2 Q34 01 + 2 Q34 02 + 2 Q34 03 + 2 Q34 04 + 2 Q34 05

+

2 Q34 06 + 2 Q34 07 + 2 Q34 08 + 2 Q34 09 + 2 Q34 10 + 2 Q34 11

+

2 Q34 12 + 2 Q34 13 + 2 Q34 14 + Q35 00 + Q35 01 + Q35 02 + Q35 0 3

+

Q35 04 + Q35 05 + Q35 06 + Q35 07 + Q35 08 + Q35 09 + Q36 _00 + Q36 01

+

Q36_02 + Q36_03 + Q36_04 + Q36_05 + 2 Q40_00 + 2 Q40 01 + 2 Q40_0 2

+

2 Q40 03 + 2 Q40 04 + 2 Q40 05 + 2 Q40 06 + 2 Q40 07 + 2 Q40 08

+

2 Q40 09 + 2 Q40 10 + 2 Q40 11 + 2 Q40 12 + 2 Q40 13 + 2 Q40_14 + Q4 1 00

+

Q41 01 + Q41 02 + Q41 03 + Q41 04 + Q41 05 + Q45 00 + Q45 01 + Q45 02

+ Q45 03 + Q45 04 + Q45 05 + Q45 06 + Q45 07 + Q45 08 + Q45 09, 0 <=

3 Q2201 + 4 Q2200 +2 Q2203 + 3 Q2202 + 2 Q22 04 + 2 Q22 05 + Q22 06

+ Q22 07 + Q22 .08 + Q22 09 + 3 Q23 00 + 2 Q23 01 + 2 Q23 02 + Q23 .0 3

+ Q23 04 + Q23 .05 + 3 Q23 .10 + 2 Q23 11 + 2 Q23 12 + Q2313 + Q231 4

+ Q23 15 + 2 Q24 00 + Q24 01 + Q24 02 + 2 Q24 06 + Q24 07 + Q24 08

+ 2 Q24 12 + Q24 13 + Q24 14 + Q25 00 - Q25 03 - Q25 04 - Q25 05 + Q25 06
- Q2509 - Q25 10 - Q25 11 + Q25 12 - Q25 15 - Q25 16 - Q25 17 - Q 26 01

- Q26_02 - Q26_04 - Q26_05 - Q26_07 - Q26_08 - Q26_10 - Q26_11 - 2 Q27_00
-2 Q27 01 -2 Q27 02 - 2 Q27.03 - 2 Q27 04 + 4 Q34 00 + 3 Q34 01

+ 3 Q3402+ 2 Q3403+ 2 Q3404 +2 Q3405+ Q34 06 + Q34 07 + Q34_ 08

+ Q34 .09 + 3 Q3500 + 2 Q3501 + 2 Q3502 + Q35 03 + Q35 04 + Q350 5

+

2 Q36_00 + Q36 01 + Q36_02 + 2 Q37_00 + Q37 01 + Q37_02 + Q3800

+

4 Q40_00 + 3 Q40_01 + 3 Q40_02 + 2 Q40_03 + 2 Q40_04 + 2 Q40_05 + Q4 0_06

+

Q40 07 + Q40 _08 + Q40 09 + 2 Q41 00 + Q41 01 + Q41 02 + 2 Q42 00

+

Q42 01 + Q4202 + Q4300 + 3 Q45 00 + 2 Q45 01 + 2 Q45 02 + Q45 0 3

+

Q45 04 + Q45 05 - Q30 00, 0 <= -2 Q22 01 - 4 Q22.00 - 3 Q22.02 - Q 22 04
-2 Q2205 + 2 Q22 06 + Q22 07 - Q22 09 + 4 Q22 10 + 3 Q2211 + 2 Q22 _12
+ Q2213 -4 Q23 00 - 2 Q23 01 - 3 Q23 02 - Q23 04 - 2 Q23 05 + 2 Q23 06
+ Q23 .07 - Q2309 - 4 Q23 .10 - 2 Q23 11 - 3 Q23 .12 - Q23 14 - 2 Q23_ 15

+2 Q2316 + Q23 17 - Q23.19 - 4 Q24 00 - 2 Q24 01 - 3 Q24 02 - Q24_ 04



-2 Q2405 -4 Q2406 - 2 Q24 07 - 3 Q24 08 - Q24 10 - 2 Q24 11 - 4 Q2 4 12
-2 Q2413 - 3 Q24 14 - Q24 16 - 2 Q24 17 - 2 Q25 00 - Q25 02 + 2 Q25 03
+ Q2504 - 2 Q25 06 - Q25 08 + 2 Q25 09 + Q25 10 - 2 Q25 12 - Q251 4

+ 2 Q2515 + Q2516 - 2 Q26 _00 - Q26 02 - 2 Q26 03 - Q26 05 - 2 Q26_ 06

- Q2608 - 2 Q2609 - Q26 11 - 4 Q34 00 - 2 Q34 01 - 3 Q34 02 - Q34_ 04

-2 Q3405+ 2 Q34 06 + Q34 07 - Q34 09 + 4 Q34 10 + 3 Q34 11 + 2 Q34 _12
+ Q34 13 - 3 Q3500 - Q35 01 - 2 Q35 02 + Q35 03 - Q35 05 + 3 Q350 6

+ 2 Q3507 + Q3508 - 3 Q3600 - Q36 01 - 2 Q36 02 + Q36 03 - Q36 0 5

-2 Q37_00 - Q37_02 + 2 Q37_03 + Q37_04 - 2 Q38_00 - Q38_02 - 5 Q40_ 00

3 Q40 01 - 4 Q40 _02 - Q40 03 - 2 Q40 04 - 3 Q40 05 + Q40 06 - Q40_ 08

2 Q40 09 + 3 Q40 _10 + 2 Q40 _11 + Q40 12 - Q40 14 - 4 Q41 00 - 2 Q41 01
-3 Q4102 - Q41 04 - 2 Q41,05 - 3 Q42 00 - Q42 01 - 2 Q42 02 + Q42_ 03
- Q4205 - 3 Q43 00 - Q4301 - 2 Q4302 - 4 Q45 00 - 2 Q45 01 - 3 Q45 02

- Q45 04 - 2 Q45 05 + 2 Q45 06 + Q45 07 - Q45 09 - 2 Q31.00 - 2 Q39 00

3 Q44 00, 0 <= -3 Q2201 - 2 Q22.00 - 4 Q22_03 - Q2202 - 2 Q22 04

5 Q22 06 - 3 Q22 07 - Q22,08 + Q22 09 - 6 Q22 10 - 4 Q22.11 - 2 Q22 12
+2 Q2214 - Q23 00 - 2 Q23 01 - 3 Q23 03 - Q23 04 + Q23 05 - 4 Q23 06
-2 Q2307 +2 Q2309 - Q23 10 - 2 Q23 11 - 3 Q23 13 - Q23 14 + Q23 15
-4 Q2316 - 2 Q23 17 + 2 Q23 19 - Q24 01 + Q24 02 - 2 Q24 03 + 2 Q24 05
- Q24 07 + Q24 08 - 2 Q24 09 + 2 Q24 11 - Q24 13 + Q24 14 - 2 Q241 5

+2 Q2417 - Q2500 - 2 Q25 01 - 3 Q25 03 - Q25 04 + Q25 05 - Q250 6

2 Q25 07 - 3 Q25 09 - Q25 10 + Q25 11 - Q25 12 - 2 Q25 13 - 3 Q25_ 15

Q25_16 + Q25 17 - Q26_01 + Q26_02 - Q26_04 + Q26_05 - Q26_07 + Q 26_08

Q26_10 + Q26_11 - Q34 00 - 2 Q34 01 - 3 Q34 03 - Q34 04 + Q34 05

4 Q34 06 - 2 Q34 07 + 2 Q34 09 - 5 Q34 10 - 3 Q34 11 - Q34 12 + Q34 13
+3 Q3414 -2 Q3500 -3 Q3501 - Q3502 -4 Q3503 -2Q3504-5Q3 506
-3 Q3507 - Q3508 + Q35 09 - Q36 00 - 2 Q36 01 - 3 Q36 03 - Q36 0 4

+ Q36_05 - 3 Q3700 - 4 Q37 01 - 2 Q3702 - 5 Q3703 - 3 Q37.04 - Q37 05
-2 Q3800 - 3 Q3801 - Q38 02 - Q40 01 + Q40 02 - 2 Q40 03 + 2 Q40_ 05

- 3 Q40 06 - Q40 07 + Q40 08 + 3 Q40 09 - 4 Q40 10 - 2 Q40 11 + 2 Q40 13



+ 4 Q40 14 - Q41 01 + Q4102 - 2 Q4103 + 2 Q41 05 - 2 Q42_00 - 3 Q42

- Q4202 - 4 Q4203 - 2 Q42_04 - Q4300 - 2 Q43 01 - Q45 00 - 2 Q45_

- 3 Q45_03

<= -Q22 02

2 Q22 12

2 Q23_08

3 Q23 19
- Q24 14 -
- Q2510 -
- Q26_08 -
- 4 Q3405
-3Q34.11
- Q3503 -
- Q36_00 -
- Q37.04 -
- 4 Q40 04
- 3 Q40_10
-2 Q4101
- 2 Q4202

- 2 Q45 00

2 Q45_06

- Q4504 + Q4505 - 4 Q45_06 - 2 Q45_07 + 2 Q45_09 - Q39_

- Q2204 - 2 Q2205 - Q2207 - 2 Q2208 - 3 Q2209 - Q22

- 3Q22.13 - 4 Q22_14 - Q2302 - Q2304 - 2 Q2305 - Q23_

-3 Q2309 - Q23 12 - Q23_14 - 2 Q23_15 - Q23_17 - 2 Q23_

- Q24 02 -

Q24 16 - 2

2 Q25 11 -

Q26_11 - 2

- 2 Q3406

- 4 Q34_12

2 Q3504 -

Q36_01 - 2

2 Q37_05 -

- 5 Q40_05

- 4 Q40_11

- 3 Q4102

- Q42_03 -

- 2 Q45 01

- 3 Q45 07

Q24 04 - 2 Q24 05 - Q24 08 - Q2410 - 2 Q24 1

Q24 17 - Q2502 - Q25 04 - 2 Q25 05 - Q25 08
Q25 14 - Q25 16 - 2 Q25_17 - Q26_02 - Q26_05
Q34 00 - 2 Q34 01 - 3 Q3402 - 2 Q34 03 - 3 Q34

-3 Q3407 -4 Q3408 -5 Q3409 - 2 Q34_10

-5 Q3413 - 6 Q34 14 - Q35 00 - Q35 01 - 2 Q35
3 Q35 05 - Q35 06 - 2 Q35 07 - 3 Q35 08 - 4 Q35
Q36_02 - Q36_03 - 2 Q36 04 - 3 Q36 05 - Q370

Q3802 - 3 Q40 00 - 3 Q40 01 - 4 Q40_02 - 3 Q40

- 3 Q40 06 - 4 Q40 07 - 5 Q40_08 - 6 Q40_09
-5 Q40 12 - 6 Q40 _13 - 7 Q40 14 - 2 Q41_00
-2 Q4103 - 3 Q41 04 - 4 Q41_05 - Q42_00 - Q42

2 Q4204 - 3 Q4205 - Q43 00 - Q43 01 - 2 Q43_

- 3 Q45_02

2 Q45_03 - 3 Q45_04 - 4 Q4505

- 4 Q45_08 - 5 Q45 09 - Q44_00}

> maximize(obj,cnsts,NONNEGATIVE);

{Q25 11 = 0, Q25_12 = 0, Q25_13 = 0, Q25_14 = 0, Q25_15 = 0, Q25_1

Q25 17 = 0,
Q24 13 = 0,
Q25 02 = 0,
Q25 08 = 0,
Q24 00 = 0,

Q24 06 = 0,

Q26_00
Q24 14
Q25 03
Q25_09
Q24 01

Q24_07

o1
01

00, -1

11

6 = 0,
Q2601 = 0, Q26 02 = 0, Q26_03 = 0, Q26_04
Q24 15 = 0, Q24_16 = 0, Q25 00 = 0, Q25 01
Q25 04 = 0, Q25 05 = 0, Q25 06 = 0, Q25 07
Q25 10 = 0, Q23_17 = 0, Q23 18 = 0, Q23 19
Q24 02 = 0, Q24 03 = 0, Q24 04 = 0, Q24 05
Q24 08 = 0, Q24 09 = 0, Q24 10 = 0, Q24 12

1

07

18

_04

02

09

03

o1

02



Q23 12 =
Q22 07 =
Q22 13 =
Q45 09 =
Q40 10 =
Q43 02 =
Q45 05 =
Q41 00 =
Q4200 =
Q43 00 =
Q40 12 =
Q40 02 =
Q37 03 =
Q36 01 =
Q35 00 =
Q35 06 =
Q34 13 =
Q34 07 =
Q34 00 =
Q26 _09 =
Q23 02 =
Q23 08 =

> subs(%,0bj);

Q23 13
Q22 08
Q22_00
Q39_00
Q40_09
Q45_00
Q45_06
Q41 01
Q42 01
Q40_04
Q38_00
Q40_03
Q37_04
Q36_02
Q35 01
Q34 08
Q34 02
Q27_00
Q34 01
Q26_10
Q23 03

Q23_09

Q23 14
Q2209
Q22 03
Q44_00
Q24 17
Q45 01
Q45 _07
Q41 02
Q42_02
Q40_05
Q38 01
Q37_05
Q35 07
Q36_03
Q35 02
Q34 09
Q34 03
Q27 01
Q26_05
Q26_11
Q23 04

Q23 10

Q23 15
Q22_10
Q22 02
Q30_00
Q22 01
Q45 02
Q45 08
Q41 03
Q42 03
Q40_06
Q38 02
Q37_00
Q35 08
Q36_04
Q35 03
Q34 10
Q34 04
Q27 02
Q26_06
Q23 00
Q23 05

Q23 11

2/3

Q23 16
Q22 11
Q22 04
Q24 11
Q31_00
Q45 03
Q40_13
Q41_04
Q42_04
Q40_07
Q40_00
Q37 01
Q35_09
Q36_05
Q35_04
Q34 11
Q34 05
Q27 03
Q26_07
Q22 14

Q23_06

0, Q22 06
0, Q22 12
0, Q22 05
1/6, Q40_
0, Q43 01
0, Q45_04
0, Q40 14
0, Q41 05
0, Q42 05
0, Q40 08
0, Q40 01
0, Q37_02
0, Q36_00
0, Q34 14
0, Q35_05
0, Q34 12
0, Q34_06
0, Q27 04
0, Q26_08
0, Q23 01

0, Q23 07

> (dualobj,dualcnsts):=dual(obj,cnsts,y);

dualobj, dualcnsts = y7, {3 <= 2 yl - 2 y2 - y4 - y5 + y6 + 5 y7,

3 <=2yl -2y2-y4-3y5+ 2y6 + 6 vy7,
3<=2yl-2y2+2y5-2y6+ 4y7, 3 <=2yl -2y2-y6 + 5y7,
3 <=2yl -2y2+4y5-3y6+ 3y7, 3 <=2yl-2y2-2y5+ 6 vy7,
3 <=2yl -2y2-4y5+y6 + 7vy7, 3<=2yl-y2+ 2y5-y6 + 3 y7,



2yl -y2

2yl -y2
2yl -y2
2yl -y2

+4vy7, 3<=2yl-y2-2y5+y6 + 5vy7,
-y4 -y5 +2y6 +4y7, 3 <=2yl -y2+4y5-2y6 + 2y7,
-y4d +y5 +y6 + 3y7, 3 <=2yl -y2-2y4d+ 3y6 + 3 y7,

-y4d +3y5 +2y7, 3 <=2yl +4y5-y6 + V7,

2yl +2y5+2y7, 3 <=2yl +y6 + 3y7, 3 <=4yl -y2+y6 + 3 y7,

yl - y2 +
3yl -y2
y2 - y3 -
-y2 - y3 +

_y2 - y3 -

y2 - y3

-y2 - y3
y2 - y3 -
2yl +y2
2yl +y2
2 yl + y2
2yl +y2
2 yl + y2
2 yl + y2
4 y5 -2y
-y4 + 3 y5
2 y4 + 3
-4yl + 3
-4yl + 3
-4yl + 3
2yl + 2
2yl + 2
2yl + 2
y2 - 2 y5

y2 + y6 +

y5 - y6 + 3 y7, 2 <=yl -y2 -y5 + 4 y7,

-2y4d +y5 +3y6 +y7, 1<=-y2-y3-y6 + 3y,
2y5 +4vy7, 1 <=-y2-y3+2vy5-2y6 + 2 vy7,

6 y5 - 4y6, 1 <=-y2 -y3 +4y5-3y6 + y7,

y4 - y5 + y6 + 3 y7, 1 <= -y2 - y3 -yd +y5 + 2 y7,
yv4 + 3 y5 -y6 + y7, 1 <= -y2 - y3 - 2 y4 + 4 y5,

3yl +y5+3y6 +y7, 1<=-y2-y3-yd+5y5-2y6,
2y4 +2y6 +2y7, 1<=-y2-y3-3y4d+ 3y5 + 2 y6,
+ 2vy7, 1 <=-2yl +y2-2y5 + y6 + 3 vy7,

+2y5-y6 +y7, 1 <=-2yl +y2+ 4y5 -2 y6,

v4 - y5 + 2 y6 + 2 y7,

-y4d +y5 +y6 +y7, 1 <=-2vyl +y2-y4 + 3 y5

-2y4 +3y6+y7, 1<=-2yl+y2-2vyd+ 2y5 + 2 y6,
-3y4d+y5+4y6, 1<=2y7, 1<=-2y5+ y6 + 3 V7,

6, 1 <=2vy5-y6 +y7, 1 <=-yd4-y5+ 2y6 + 2 y7,

, 1 <= -y4 +y5 +y6 +vy7, 1 <=-2vy4 + 2y5 + 2 y6,

y6 + y7, 1 <= -3 y4 + y5 + 4 y6,

y2 + y3 + 2 y5 1 <= -4yl +3y2+y3-y4-y5+ 3y6 + y7,
y2 + y3 - y4 + y5 + 2 y6,

y2 + y3 - 2 y4 + 4 y6,

y2 - 2y5 +2vy6 +2vy7, 1<=-2vyl+ 2y2+y6 + y7,

y2 + 2 y5 1<=-2yl +2vy2-y4-y5+ 3 y6 + vy7,

y2 -y4d + y5 + 2 y6, 1 <= -2yl +2y2-2vy4+ 4 y6,
+2y6 +2y7, 1 <=y2-y4-y5+ 3y6 +y7, 1<=y2+ 2y5

y7, 1 <= y2 - 2 y4 + 4 y6, 1 <= y2 - y4 + y5 + 2 Y6,



y2 + y4 - y5 + 2 y7, 1 <=y2 + y4 +y5 - y6 + y7,

y2 + y4 + 3 y5 -2 y6, 1 <=2yl +vysd-y5 + 2 y7,

2yl +y4d +3y5-2y6 1<=2vyl +yd+y5-y6 + y7,

2yl +y6 +y7, 1 <=2yl + 2y5

4yl +3y2+y3-2y5+2y6+2y7 1<=2yl-yd+ y5 + 2 y6,

4yl + 3y2 +y3 +y6 +y7, 1<=-2yl+ 3y2+y3+y4 +y5

2 y2 +y4-y5 +y6 +y7, 1<=-2yl+ 3y2+y3+ 2 y6,

2y2 +2y6, 1<=2y2+yd+y5 1<=2yl+y2+y4d-y5 + y6 + y7,

2yl +y2+y4d +y5 1<=2yl +y2+ 2 y6,

2yl +2y2
2yl +2y2
2yl +2y2

2yl +2y2

+y3 +y4d -y5 + 2 y7,
+y3 +yd +y5-y6 + y7,
+y3+yd+3y5-2y6 1<=-2yl+2y2+y3+ 2Yy5

+y3 +y6 +y7, 1 <=-2yl +2y2+vy3-y4d +y5 + 2 y6,

4yl +y2+2vy4 1<=-4yl +4y2+2y3 +yd-y5 + y6 + y7,

yl -y4 + 2y5 +y6 +y7, 1 <=yl + 5 y5 - 2 y6,

-4yl + 4 y2 + 2 vy3 + yd + y5

2yl +3y2+y3+vy4-y5+y6 +y7, 1<=-4yl+ 4y2+ 2y3 + 2 Y6,

yl -2vy2 -3 y4d +2y5 + 2y6 + 2 vy7,

yl - 2vy2 -3 y4d + 3 y6 + 3 y7,

yl - 2vy2 -4vy4 +y5 +4y6+2y7, 1<=-4yl+5y2+ 3y3 + 2 vy4,

2yl +4y2 +2y3+2vy4 1<=2yl+ 2y2+ 2 y4

3y2 +y3+2vy4 2<=yl-y2-y4+ 4y5-y6 + y7,

vyl
vyl
yl
vyl
vyl
yl

vyl

y2 - y4 + 2
y2 + 5 y5 -
2y2-2y4
2y2 -2vy4
2 y2 -yd +
2 y2 -yd +
y2 + 3 y5 -

y5 + 2 y7, 2 <=yl -y2 -y4 +y6 + 3 y7,

3y6 +y7,2<=yl -2vy2-2vy4+y5+ y6 + 3 vy7,
-y5 + 2 y6 + 4 y7,

+ 3 y5 + 2 y7,

4 y5-2y6 + 2y7,

2y5-y6 +3y7, 1<=yl-yld + 4 y5

2y6 +2vy7, 1 <=3yl-y2-y4d+ 2y6 + 2 vy,



1<=-y2-y3-4y4+2y5+4y6, 1<=3yl-y2+ 3y5-y6 + VY7,

1 <=3yl
1 <=yl -
2 <=yl -
2 <=yl -
2 <=yl -
2 <=yl -
2 <=yl -
2 <=yl -
1 <=3yl
1 <=yl +
2 <=3yl
3 <=2yl
3 <=2yl
3 <=2yl
3 <=2yl
3 <=2yl
3 <=2yl
3 <=4yl
3 <=4yl
3 <=4yl
3 <=2yl
3 <=4yl
3 <=4yl
3 <=2yl
2 <=5yl

>

-y2 +y5 +2y7, 1 <=3yl-y2-y5+y6 + 3V,

2y4 +3y5+2y6 1<=-y2-y3-2vy4+2y5+ y6 + y7,
2y2 -y4+4y7, 2<=yl-2y2-y4-2y5+ y6 + 5Vy7,
2y2+5y5-4y6+2y7, 2<=yl-2y2+ 3y5-3y6 + 3 V7,
2y2 +y5-2y6+4y7, 2<=yl-2y2-y5-y6 + 5 y7,
2y2-3y5+6y7 2<=yl-y2-3y4d+ 2y5+ 3y6 + y7,

y2 - 2 y4 + 3 y5 + y6 + y7,

y2 - 2 y4 +y5 + 2 y6 + 2 y7,

-y2 -yd + 2y5 +y6 +y7, 1 <=yl + 3y5-y6 + y7,

V5 + 2 y7, 2 <=3yl -yd +2y5+ 2y6 2 <=3yl + 3 Y5
+y5+y6 +y7, 3 <=2yl -2y2-4y4+5y6 + 3 vy7,
-2y2-3y4+y5+ 3y6 + 3y7,
-2y2-3y4-y5 + 4y6 + 4 y7,
-2y2-2y4A+2y5 +y6 + 3 y7,

-2vy2-2vy4 + 2y6 + 4y,
-2y2-2y4-2y5 + 3y6 + 5 vy7,

-2Yy2 -y4 +3y5-y6 +3y7, 3<=2vyl-2y2-y4+y5 + 4y7,
-y2 -2vy4 +4y6 +2y7, 3 <=4yl -y2-y4+y5+ 2y6 + 2 vy7,
-y2 -y4 -y5 +3y6 +3y7, 3 <=4yl -y2+2y5+ 2y,
-y2 -2y5+2y6 +4y7, 3<=2yl-2vy4+2y5+ 3y6 + y7,
-yd + 3y5+y6 +vy7, 3 <=2yl -yd+y5+ 2y6 + 2 vy7,
-y4 +y5 +3y6 +y7, 3 <=4yl +2y5+ y6 + y7,

+2y6 +2y7, 3 <=2yl -y2-3y4d+y5+4y6+ 2vy7,

-y2 -2y4 +2y5+2y6 +2y7 2 <=4yl + 2y6,

+y5+2y6 3 <=6yl +3y6 +y7 1<=3yl+ y4}

> minimize(dualobj,dualcnsts, NONNEGATIVE);

{yl = 7/18, y2 = 4/9, y5 = 4/9, y6 = 2/9, y7 = 2/3, y4 = 0, y3 = 1/3}

> quit



MIDS

In all operations considered, the vertex at the “top” of tlgiffe is the one that could possibly be
selected by “some” algorithm for inclusion in the indepemiddgominating set. The priorities are

e vertices with a neighbour of degree 1 over

e vertices of degree 2 (and their neighbours) that have 1 xaettdistance 2 over

e vertices of degree 2 (and their neighbours) that have 2cesrtat distance 2 over
o vertices of degree 2 (and their neighbours) that have 3oesrtat distance 2 over
e vertices of degree 2 (and their neighbours) that have 4oesrtat distance 2

In each case, choose the vertex that, if added to the setdvgiug the smallest ratio of vertices
added to the set (which includes the vertex itself and alates created) to vertices removed from
the graph (i.e., vertices that attain degree zero). Tiebieen arbitrarily. Operations written ied

(with “***” in the last column) are excluded fron® P.S5.
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variable a b c d

I
o
N

Z01-00: Vo Vo Vo Vo o Vo
Z01-01: Vo Vo Vo Vo Vi
Z01-02: Vo Vo Vo Vi Vi
Z01-03: Vo Vo Vi Vo Vs
Z01: Z201-04. Vo Vo Va3 Vi3 Vs
Z01-05;. Vo, Vi3 Vi3 Vs Vs
Z01-06: V3 Vo Vo Vo o Vo
Z01-07: Va Vo Vo Vo Vi
Z01-08: V3 Vo Vo Vi Vs
Z01-09: V3 Vo Vi Vo Vs
Z01-10: V3 Vo Vi Vi3 Vs
Z01-11: V3 Vi3 V3 Vi Vi
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[eNeoNoNoNoNoNoNoNoNoNoNo)
[eNoNoNoNeoNoloNoNoNoNoNo)
R WWNRERDMWNNREO
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0

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Yy Yy Y7 Yy Y,h Y[ AT
Z02-00: Vo Vo Vo Vg 3 5 0 0 0 3 2%**
202:01: Vo Vo Vo Vi 4 4 0 0 1 2 2w

202-02: Vo Vo V5 Vu 4 4 0 0 0 4 1

202-03: Vo Vo Vi3 V3 5 3 0 0 1 3 1
202-04: Vo V3 Vo V3 5 3 0 0 2 1 2%k

) Z02-05: Vo V3 V3 V3 6 2 0 0 2 2 1
202: 702060 Vs Vo Vi Vh 4 4 0 0 1 2 |ome
702-07: Vs Vo Vi Vi 5 3 0 0 2 1 o

202-08: V3 Vo, Vi V 5 3 0 0 1 3 1

Z02-09: V3 Vo, Vi3 V3 6 2 0 0 2 2 1
Z02-10: V3 V3 Vo V3 6 2 0 0 3 0 2%k

702-11: Vs Vi3 V3 V4 7 1 0 o0 3 1 1

The vertexc cannot have degree 2. The selected vertex has degree moré émal none
of its neighbours has degree 1, indicating that the minimegrek in the graph is 2 (as
we only ever select a vertex of minimum degree or one of itgmedurs). If the vertex
¢ had degree 2, adding the selected vertex would give a rattdSofvhereas adding the
neighbour ob would give a ratio of 1/4. The only way an isolate may be geteerss if b
has a neighbour of degree 1, which is not the case.
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variable a b ¢ d e Yy

2***

Z03-00: V5 Vo Vo Vs
Z03-01: Vo Vo Vo V3
203-02: Vo Vo Vi Vi
70303 Vo, Vi Vo Vh
703-04: Vo Vi Vo Vi
Z03-05: Vo, Vs Vi Vs
Z03-06: V5 Vo Vo V5
Z03-07: V5 Vo Vo V3
Z03-08: V3 Vo V3 V3
Z03-09: V3 Vi Vo V4
Z03-10: V5 Vs Vo V3
Z03-11: V5 Vs Vi V3

2***
2***
2***
2***

2***

~NouUuouhAOOUDUIAW®
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cNecNoNeoNoNoNoNoloNoNeNe)

cNeNolcNoNoNoRoloNoNoNe)
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=

e

The vertexa cannot have degree 2. The selected vertex has degree morg #mal none
of its neighbours has degree 1, indicating that the minimegrek in the graph is 2 (as
we only ever select a vertex of minimum degree or one of itghmaours). If the vertex
a had degree 2, adding the selected vertex would give a ratSofvhereas adding the
neighbour ofz of degree 2 would give a ratio of 1/3.

variable a b ¢ d e Yy Yy Y7 Yy Y,h YT AT

Z04-00: Vo Vo Vi 3 4 0 0 0 1 3
Z204-01: Vo Vo Vi 4 3 0 0 1 0 3
204-02: Vo Vi V4 4 3 0 0 0 2 2%
Z204-03: Vo, V3 Vi 5 2 0 0 1 1 2%
Z204-04: V3 V3 Vs 5 2 0 0 0 3 1
Z04-05: V3 V3 V3 6 1 0 0 1 2 1

The vertices: andb cannot have degree 2. The selected vertex has degree maré tha
and none of its neighbours has degree 1, indicating that thiemam degree in the graph
is 2 (as we only ever select a vertex of minimum degree or oris okighbours). If one

of the vertices: or b had degree 2 (respectively both of the vertieesdb had degree 2),
adding the selected vertex would give a ratio of 2/5 (respelgt3/5) whereas adding the
neighbour ofz of degree 2 would give a ratio of 1/3.

variable a b ¢ d e Yy Y, Y7 Yy Y,h Y[ AT

Z05-00: Vo Vo Vi 3 4 0 0 0 1 3
Z05-01: Vo Vo Vi 4 3 0 0 0 2 2%
Z05-02: Vo, V3 Vi 5 2 0 0 0 3 1
Z05-03: V3 Vo Vs 4 3 0 0 1 0 3
Z205-04: V53 Vo Vi 5 2 0 0 1 1 2%
Z05-05: V3 V3 Vi 6 1 0 0 1 2 1

The vertices: andb cannot have degree 2. The selected vertex has degree maré tha
and none of its neighbours has degree 1, indicating that thiemam degree in the graph
is 2 (as we only ever select a vertex of minimum degree or orts afeighbours). The
selected vertex has one neighbour of degree 2 which hassatlheae vertices at distance
2 from it. If either of the vertice$ or ¢ had degree 2, that vertex would have precisely
two vertices at distance 2 from it. That vertex or one of itgghbours has higher priority.



Z009:

variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

Z06-00: Vo V 4 3 0 0 0 2 o
206-01: Vo Vi 5 2 0 0 1 1 o2
706-02: V3 Vi 6 1 0 0 2 0 o2

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours). Adding the setkeestex would give a ratio
of 2/5 whereas adding the neighbour of the selected vertdegifee 2 would give a ratio
of 1/3.

variable 'a b ¢ d e Y; Y, Y Y5 Y,© vt AT

Z07-00: Vo Vo V4 3 4 0 0 0 3 1
Z07-01: Vo Vo Vi 4 3 0 0 1 2 1
Z07-02: Vo Vi3 V3 5 2 0 0 2 1 1
Z07-03: V3 Vo VW, 4 3 0 0 1 2 1
Z207-04: V3 Vo Vi 5 2 0 0 2 1 1
Z07-05: V3 V3 Vi 6 1 0 0 3 0 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Yy, Y, Y Y5 Y,b vt AT

Z08-00: Vo Vo V4 3 4 0 0 0 3 1
Z08-01: Vo Vo Vi 4 3 0 0 1 2 1
Z08-02: Vo V3 VW, 4 3 0 0 1 2 1
Z08-03: Vo V3 V3 5 2 0 0 2 1 1
Z08-04: V3 V3 Vs 5 2 0 0 2 1 1
Z08-05: V3 V3 Vi 6 1 0 0 3 0 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Y; Y, Y Y5 Y,© o viT AT

0 0 0 3
0 0 1 2%

Z09-00: V, D4 2

0
Z09-01: V5 : 5 1 0

The selected vertex has degree more than 1 and none of itebweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours). Adding the setkeestex would give a ratio

of 2/5 or 3/6 (depending on the degreexdpfvhereas adding the neighbour of the selected
vertex of degree 2 would give a ratio of 1/3.

variable a b ¢ d e Y, Y, Y~ Y5 Y5 v AT

Z10-00: Vo Vs 3 3 0 0 0 1 2
Z10-01: V5 V3 4 2 0 0 0 2 1
Z10-02: V3 TV, 4 2 0 0 1 0 2
Z10-03: V3 Vs 5 1 0 0 1 1 1

The selected vertex has degree more than 1 and none of itebweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).



variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

Z11-00: Vo Vs
Z11-01: Vi V4
711-02: Vi Vi
711-03: V3 V4

abdbdbw
B NN W
coooo
oooo
R OROo
PN O R
B R NN

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Yy, Y, Y VP Yt vt AT

Z12-00: Vo Vs 3 3 0 0 0 1 2
Z12-01: Vo, V3 4 2 0 0 1 0 2
Z12-02: V3 V, 4 2 0 0 0 2 1
Z12-03: V3 V3 5 1 0 0 1 1 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

Z13-00: 4 1 0 0 0 0 2

variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

Z14-00: V, 3 2 0 0 0 1 1
Z14-01: V3 4 1 0 0 1 0 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Yy, Y, Y Y5 Y,© vt AT

715000 Vu Vo Vi Vh 2 6 0 0 0 4 1

715-01: Vo Vo Vi Vi 3 5 0 0 1 3 1

_ 715-02: V, Vo Vi Vo 3 5 0 0 1 3 1
Z15: 715-03: Vo, Vo Vi Vi 4 4 0 0 2 2 1
715-04: V, Vi Vi Vi 4 4 0 0 2 2 1

715-05. V, Vi Vi Vi 5 3 0 o0 3 1 1

715-060 Vi Vo Vy Vi 4 4 0 0 2 2 1

715-07. Vi Vo Vi Vi 5 3 o0 0 3 1 1

715-08: V5 Vi Vi Vi 6 2 0 0 4 0 1

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).
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variable a b c d

Z16-00: Vo Vo V4 2 5 0 0 0 2 2
Z16-01: Vo, Vo Vi 3 4 0 0 0 3 1
716-02: Vo Vi3 VW, 3 4 0 0 1 1 2
Z16-03: Vo V3 V3 4 3 0 0 1 2 1
716-04: Vi Vo W 3 4 0 0 1 1 2
Z16-05: V3 Vo Vi 4 3 0 0 1 2 1
Z16-06: V3 V3 Vs 4 3 0 0 2 0 2
Z16-07: V3 V3 Vi 5 2 0 0 2 1 1

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variagble a b ¢ d e Yy Yy Y7 Yt VS oy AT

[

Z17-00: Vo Vo VW, 2 5 0 0 0 2 2
Z17-01: Vo Vo Vi 3 4 0 0 1 1 2
Z17-02: Vo Vi V3 4 3 0 0 2 0 2
Z17-03: V3 Vo Vs 3 4 0 0 0 3 1
Z17-04: V3 Vo Vi 4 3 0 0 1 2 1
Z17-05: V3 V3 Vi 5 2 0 0 2 1 1

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Yy Yy Y7 Yt YVSh oy AT

Z18-00: Vo Vs D2 4 0 0 0 0 3
Z18-01: Vo Vs 3 3 0 0 0 1 2
Z18-02: V3 Vs o4 2 0 0 0 2 1

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

Z19-00: V; 3 3 0 0 0 1 2
Z19-01: V3 4 2 0 0 1 0 2

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

720-00: Vo V, - 2 4 0 0 0 2 1
720-01: Vo Vi -3 3 0 0 1 1 1
720-02: Vi Vi -4 2 0 0 2 0 1

The selected vertex has degree more than 1 and none of itebweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).



224:

variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

721-00: Vo Vu 2 4 0 0 0 2 1
721-01: Vo Vi 3 3 0 o0 1 1 1
721-02: Vi V, 3 3 0 0 1 1 1
72103 V3 Vi 4 2 0 0 2 0 1

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Yy, Y, Y VP Yt vt AT

Z22-00: V; D2 3 0 0 0 0 2
Z22-01: V3 3 2 0 0 0 1 1

The selected vertex has degree more than 1 and none of iteheeits has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).

variable a b ¢ d e Yy, Y, Y VP Yt vt AT

Z23-00: D2 2 0 0 0 0 1

variable a b ¢ d e Yy Yy Y7 Yt VS oy AT

Z24-00: Vo Vo Wy 1 6 0 0 0 3 1
Z24-01: Vo Vo V3 2 5 0 0 1 2 1
224-02: Vo, Vi V3 3 4 0 0 2 1 1
Z24-03: V3 V3 Vi 4 3 0 0 3 0 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

[N}
=

variable 'a b ¢ d e Yy Y, Y7 Y.t V)P oy[T AT

725-00: Vo Vi
725-01: Vo Vi
725-02: Vi Vi
725-03 V3 V,

WNN R
(RN
oooo
oooo
R OROo
PN O R
PR NN

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).

variagble a b ¢ d e Yy Yy YT Y.t Yt oyt AT

Z26-00: o1 4 0 0 0 0 2




variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

Z27:
Z227-00: V, : 1 4 0 0 0 1 1
Z227-01: V3 : 2 3 0 0 1 0 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variable a b c d AT

o
=
oS

Y

[¥¥)
+

[\v)
+

<
+

728-00: Vi Vi Vi W
72801 Vi Vi Vi Vh
728-022 Vi Vi Wi W
72803 Vi Vi Vo Vh
728-04: Vi Vi Vo Vi
728-05:. Vi Vi V3 Vi
728-06:0 Vi Vo Vi Vh
728-07. Vi Vo Vi Vi
728-08: Vi Vo Vo Vh
Z28: 728-09: Vi Vo Vo Vi
728-10: Vi Vo V5 V4
72811 Vi Vs Vi Vi
728-12: 'V, Vs Vo Vh
728-13: 'V, Vs Vo Vi
728-14: Vi Vi Vs Vi
728-15: Vo Vo Vo Vi
728-16: Vo Vo Vo Vi
728-17: Vo Vo V5 Vi
728-18: Vo Vi Vo Vi
728-19: Vo Vi V5 Wi
728-20: V3 Vi Vi Vi

5***

4***

4***
3***

3***

3***

Noogguhb~,woobhb,ooOaObrr,wWwh,wWwoblhowbhoww
OFRPNNWPAOFRLRNOEFRLPNWENORLRNORKLO
PRPPERPRPEPEPNNNONNNOOOWWS>~SO
[eNeoleolololololololNololelololole ool o)
A WNNRPFPOWMNEFENNPRPOPFPONRPEFOR OO
OFRPNNWPAOFRLPNORFRPNWENORFRPNORKLO

P RPPRPPRPPRPEPNMNNMNMNNONNDNO®

Both a¢ andb cannot have degree 1 (similarly batlandd cannot have degree 1). If both,
say,a andb had degree 1, adding the selected vertex would give a ratai tefast 3/6
(depending on the degrees ®&ndd) whereas adding the neighbourofvould give a
ratio of 2/5.

variable a b ¢ d e Y; Y, Y Y AT

[\~]
+

fine
+

729-00: Vi Va W

729-01: Vi Vo Vi

729-02: Vi Vo Vi

72903 Vi V3 W
729: 72904 Vi Vi Vi
729-05: Vi Vi Vi
729-06: Vo Vo Vi
729-07: Vo Vo Vi
729-08: Vo Vi Vi
729-09: Vo Vi Vi
729-10: Vs Vo Vi
729-11: Vs Vi Vi

4***

3***

3***

CUORADMNWOAODDDWW
OFRRFPNNWORORNER
PRPPRPPRPRPRPNNONN®
ocNoNoNolNoNoNoNoNoNoNoNe)
NFRPORORPROOR OO
RPONWRNRNRORO
PNRPREPNNNN®

N

If b has degree 2 them andc cannot have degree 1. If, sayhas degree 1 andlhas
degree 2, adding the selected vertex would give a ratio afasdt|3/6 (depending on the
degree of) whereas adding the neighbourofvould give a ratio of 2/5.



Z30:

Z31:

Z32:

Z33:

Z34:

variable

a

\

\ 4

AT

Z30-00:
Z30-01:
Z30-02:

Va
Va
Vs

Va
Vs
Vs

= O

N W

variable

AT

Z31-00:
Z31-01:
Z31-02:
Z31-03:
Z31-04:
Z31-05:

%]
Vi
Vi
Va

Vs

%]
Va
Vs
Va
Vs
Vs

b~ wdhoww

OFrLrNORFkO

P FRPEFEPNDNDW

[cNeoNoNeoNeNe]

NP, ORFL OO

OFr NORFkO

P RPFEPNNDW

variable

AT

Z32-00:
Z32-01:

Va
Vs

N

variable

Yy

N

—
|

B
+

>
€

Z33-00:
Z33-01:
Z33-02:
Z33-03:
Z33-04:
Z33-05:
Z33-06:
Z33-07:
Z33-08:
Z33-09:
Z33-10:
Z33-11:
Z33-12:
Z33-13:
Z33-14:
Z33-15:
Z33-16:
Z33-17:

Wi
%]
Vi
%]
Vi
Vi
Va
Vs
Vs
Va
Va
Va
Vs
Vs

Vs
Vs
Vs

Vi
Vi
Vi
Va
Va
Vs
Vi
Vi
Vi
Va
Va
Vs
Vi
Vi
Vi
Va
Va
Vs

W
Va
V3
Va
V3
V3
Vi
Va
V3
Va
V3
V3
Vi
Va
V3
Va
V3
V3

GOORWPRPWWPRARWNWNNRARWNWDNDN

PNWRFRPNEPENOPRARNWONENWOWEDNEERE

PRPEPNNOFRPPRPEPENNONNDNNOWOWDS

[cNeoNoNoNoloNololololoNolNoNolNoNoNoNe

WNEFENFPFFPNPFPOPFRPOONPFPORL,OO

OFRPNOPFPROFPNWEFEFNPFPOFRLPNORO

P RPEPNNWORPPEPENNONMNDNNDOW®WS

variable

Yy

Y,

T

}/3-&-

Ry
+

Y+

[

AT

Z34-00:
Z34-01:
Z34-02:
Z34-03:
Z34-04;
Z34-05:

Va
Va
Va
Vs

Vs

Vi
Va
Vs
Vi
Va
Vs

P WWWNDN

PNEFENON

PR NRRN

[cNoNoNoNeNe]

P OORFr OO

PNNPFR,OPRFRO

P EPDNNDNW




Z35:

Z36:

Z37:

Z39:

Z40:

variable a b Y, Y, Y, Yt vt vt AT
Z35-00: W, 2 1 2 0 0 0 2
Z35-01: V, 2 2 1 0 0 1 1
Z35-02: V3 3 1 1 0 1 0 1
variable a b Yo Y, Y7 Y v vt AT
Z36-00: Vi W 1 2 3 0 0 0 3
Z36-01: ViV, 1 3 2 0 0 1 2
Z36-02: Vi V3 2 2 2 0 1 0 2
Z36-03: V, T, 1 4 1 0 0 2 1
Z36-04: V5, V3 2 3 1 0 1 1 1
Z36-05: V3 V3 3 2 1 0 2 0 1
variable a b Yo Y, Y7 YS YST vt AT
Z37-00: V, 1 3 1 0 0 0 2
Z37-01: V3 2 2 1 0 0 1 1
variable a b Y, Y, Yy Yt vt vt AT
Z38-00: 1 2 1 0 0 0 1
variable a b Y, Y, Y, Yt vt vt AT
Z39-00: Vv Wy 2 0 4 0 0 0 3
Z39-01: Vi V, 2 1 3 0 0 1 2
Z39-02: Vi V3 3 0 3 0 1 0 2
Z39-03: Vo V, 2 2 2 0 0 2 1
Z39-04: Vo, V3 3 1 2 0 1 1 1
Z39-05: V3 V3 4 0 2 0 2 0 1
variable a b Y, Y, Y, Yt vt vt AT
Z40-00: W, 1 1 3 0 0 0 2
Z40-01: V, 1 2 2 0 0 1 1
Z40-02: V3 2 1 2 0 1 0 1
variable a b Yo Y, Y7 Y v vt AT
Z41-00: 1 0 3 0 0 0 1




variable a b ¢ d e Yy Y, Y7 YSS V)b oyt AT

YO01-00: V» Vo Vi VA 2 5 0 0 0 4 1

YO1-01: Vi Vo Vi Vi 3 4 0 0 1 3 1w

_ Y01-02: Vi Vo Vi Vi 4 3 0 0 2 2 1w
YOl YO1-03: Vo Vi Vi Vi 4 3 0 0 2 2 1w
YO1-04: Vo Vi Vi Vi 5 2 0 0 3 L

YO1-05: Vi V5 Vi Vi 6 1 0 0 4 0 1w

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours). Adding the setkeestex would give a ratio
of 1/3. The only way that adding a neighbour of the selectetéxavould give a ratio of
more than 1/4 is if there existed a higher priority instanomewhere else in the graph,
i.e., a vertex of degree 2 with less than four vertices atdist 2 from it.

variadble a b ¢ d e Yy Yy Y7 Ysh Y,bov[T AT

Y02-00: Vo Vo Vi 2 4 0 0 0 2 e
Y02-01: Vo Vo Vi 3 3 0 0 1 1 2w
Y02-02: Vo Vi Vi 3 3 0 0 0 3 1w
Y02: Y02-03: Vo Vi Vi 4 2 0 0 1 2 1w
Y02-04: V3 Vo Vi 4 2 0 0 2 0 2%
Y02-05: Vi Vi Vi 5 1 0 0 2 1 1w

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours). Adding the setbeggtex would give a ratio
of 1/3 or 2/4 (depending on the degreebdf The only way that adding a neighbour of
the selected vertex, the neighboumgfay, would give a ratio of more than 1/4 is if there
existed another vertex common to bathndb of degree 2. In which instance, adding the
neighbour ofc would give a ratio of 1/4.

variadble a b ¢ d e Yy Yy Y7 Ysh Y,bov)T AT

Y03-00: Vo Vs 2 3 0 0 0 0 3+
] Y03-01: Vo Vi 3 2 0 0 0 1 2%
Y03: Y03-02: Vi Vj . 4 1 0 0 0 2 1
The vertices: andb cannot have degree 2. The selected vertex has degree maré tha
and none of its neighbours has degree 1, indicating that thiemam degree in the graph
is 2 (as we only ever select a vertex of minimum degree or oiits akighbours). If either
a orb had degree 2, adding the selected vertex would give a rafi¢8adr 2/4 (depending
on whether one of or b had degree 2 or both had degree 2). In which instance, adding
either neighbour of the selected vertex would give a rati@/6f(isolating the neighbour
that was not selected).
variadble a b ¢ d e Yy Yy Yy Ysh Y,bovit AT
Yo4: Y04-00: Vo Vi . 2 3 0 0 0 2 1
Y04-01: Vo Vi : 3 2 0 0 1 1 1
Y04-02: V3 Vi 4 1 0 0 2 0 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).



YO05:

YO06:

YO7:

YO08:

YO09:

variable a b ¢ d e Yy Y, Y7 YSS V)b oyt AT

Y05-00: Vs D2 2 0 0 0 0 2%
Y05-01: V3 3 1 0 0 0 1 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours). Adding the setkeestex would give a ratio
of 1/3 or 2/4 (depending on the degreexdf Adding a neighbour of the selected vertex
gives a ratio of 1/4.

variabe a b ¢ d e Yy Yy Y7 Ysh YR v[h AT

Y06-00: Vo Vo Vh 1 5 0 0 0 3 1
Y06-01: Vo Vo Vs 2 4 0 0 1 2 1
Y06-02: Vo V3 Vs 2 4 0 0 1 2 1
Y06-03: Vo V3 Vi 3 3 0 0 2 1 1
Y06-04: V5 V3 Vs o3 3 0 0 2 1 1
Y06-05: V5 V3 Vi 4 2 0 0 3 0 1

The selected vertex has degree more than 1 and none of itebweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variadble a b ¢ d e Yy Yy Yy Ysh Y,bov[T AT

N

Y07-00: Vo V, 1 4 0 0 0 1 2%
YO07-01: Vo V3 2 3 0 0 1 0 2%
Y07-02: Vi3 TV, 2 3 0 0 0 2 1
Y07-03: Vs V3 3 2 0 0 1 1 1

The vertexa cannot have degree 2. The selected vertex has degree morg #mal none
of its neighbours has degree 1, indicating that the minimegreke in the graph is 2 (as
we only ever select a vertex of minimum degree or one of itghmaours). If the vertex
a had degree 2, adding the selected vertex would give a ratdofvhereas adding the
neighbour ofz of degree 2 would give a ratio of 1/3.

variadble a b ¢ d e Yy Yy Yy Vs Y,bovit AT

Y08-00: V5 1 3 0 0 0 1 1
Y08-01: V3 2 2 0 0 1 0 1

The selected vertex has degree more than 1 and none of iteheeits has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).

variabe a b ¢ d e Yy Y, Y7 Y.t Y,© v AT

Y09-00: Vo TV, 0 5 0 0 0 2 1
Y09-01: Vo, V3 o1 4 0 0 1 1 1
Y09-02: Vs V3 D2 3 0 0 2 0 1

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).



variabe a b ¢ d e Yy Y, Y] Y.t Y,© v AT

Y10:
Y10-00: V4 0 4 0 0 0 0 2
Y10-01: Vj 1 3 0 0 0 1 1
The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).
Y11:
variable 'a b ¢ d e Yy Yy Yy Y.t Y,boYT AT
& Y11-00: 0 3 0 0 0 0 1
variabe a b ¢ d e Yy Y, Y7 Yt Y,© v AT
¥i2: Y12-00: Vi Vi 1 1 3 0 o0 o0 3
Y12-01: Vi VW, 1 2 2 0 0 1 2
Y12-02: Vi V3 2 1 2 0 1 0 2
Y12-03: Vo, VW, 1 3 1 0 0 2 1
Y12-04: Vo V3 2 2 1 0 1 1 1
Y12-05: V3 Vi 3 1 1 0 2 0 1
Y13: variable 'a b ¢ d e Yy Yy Yy Ysh Y,b YT AT
Y13-00: W, 0 2 2 0 0 0 2
Y13-01: V4 0 3 1 0 0 1 1
Y13-02: V3 : 1 2 1 0 1 0 1

Y14:
variadble a b ¢ d e Yy Yy Y7 Ys Yty AT

I\Q Y14-00: 0 1 2 0 0 0 1

X01:
I variadble a b ¢ d e Yy Yy Yy Vs Y,bovi¢t AT

X01-00: 0 0 2 0 0 0 1
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> with(simplex):

Warning, new definition for maximize
Warning, new definition for minimize

>

Il rights
ks of

> obj:= 1 *Z01_00 +1+Z01 01 +1+Z01 02 +1+Z01_03 +1+Z01_04 +1+Z01 05

+1+x701_06
+1+702_03
+1+703_08
+1%Z05_05
+1%Z08_00
+1x710_01
+2%x712 00
+1x 715 00
+1x715 07
+1x716_05
+1x717_04
+1%720_00
+2x 722 00
+2x 725 00
+3%7228_06
+2%x728 13
+1x 728 20
+1% 729 09
+2+%731 01
+4x733_00
+2%733_07
+2%x733_14
+2+x 734 03
+2+736_01
+1%738_00
+2x 740 _00
+1xY04_02
+1+Y06_05
+1+Y09 02
+1xY12 03
+1x X01_00;

+1201_07
+1%202_05
+1+Z703_09
+1+Z07_00
+1+708_01
+2+710_02
+2 %712 01
+1+2715 01
+1+715 08
+2+716_06
+1+717_05
+1 2720 01
+1 %722 01
+2 %725 01
+3%728 07
+2+728 14
+3 %729 03
+2 %729 10
+2 %2731 _02
+3+733_01
+2+733_08
+1+733_15
+1 %2734 04
+2 %736_02
+3 %739 00
+1+Z740_01
+1+Y05_01
+1+Y07_02
+2+Y10_00
+1+Y12_04

+1+701_08
+1+2702_08
+1+2703_10
+1+Z707_01
+1 +Z708_02
+1 %710 _03
+1+2712 02
+1+2715 02
+2 %716 00
+1+716_07
+3 %718 00
+1 x720_02
+1+2723 00
+1x725 02
+2 728 08
+1 %728 15
+2 %729 04
+1+2729 11
+1+2731 03
+3 %2733 _02
+1 %733 09
+1+733_16
+1 2734 05
+1+Z736_03
+2 %739 01
+1 «Z40_02
+1+Y06_00
+1+Y07_03
+1+Y10_01
+1xY12_05

+1+701_09
+1+202_09
+1+703_11
+1 %« Z07_02
+1 +Z708_03
+2 %711 00
+1x712 03
+1+715 03
+1+716 01
+2 %717 00
+2 %718 01
+1x721 00
+1 +x724 00
+1 x725 03
+2 728 09
+1+728 16
+2 729 05
+3%2730_00
+1+2731 04
+2 %733 03
+1+733 10
+1 %733 17
+2 %735 _00
+1+2736_04
+2 %739 02
+1 %2741 00
+1+Y06_01
+1+Y08_00
+1xY11l 00
+2*Y13 00

+1%701_10
+1%2702_11
+1+x704_04
+1+207_03
+1 %208 _04
+2x711 01
+2 713 00
+1%715 04
+2%716_02
+2 %717 01
+1+%218 02
+1%721 01
+1%724 01
+2 x726_00
+2 %728 10
+1%2728 17
+2 %729 06
+2x730_01
+1+x2731_05
+2 %733 04
+1+%2733 11
+3 %234 00
+1+2735 01
+1+2736_05
+1 %2739 03
+1+Y03_02
+1+Y06_02
+1+Y08_01
+3*Y12_00
+1+Y13 01

+1+2701 11
+1 % Z03_06
+1+2704_05
+1+Z07_04
+1+Z08_05
+1+Z11 02
+1+2714 00
+1+715 05
+1+%Z16_03
+2 %717 _02
+2 %719 00
+1+2721 02
+1 %2724 02
+1 %727 00
+3%2728 11
+1+%Z7Z28 18
+2 %2729 07
+1+2730_02
+2+2732_00
+2 %733 _05
+3%27233 12
+2 %2734 01
+1 %2735 _02
+2 «Z37_00
+1 %2739 04
+1+Y04_00
+1+Y06_03
+1xY09_00
+2xY12 01
+1+Y13 02

+1+2702_02
+1+2703_07
+1+2705_02
+1 +Z07_05
+2+710_00
+1+711 03
+1+2714 01
+1+715 06
+2+716_04
+1+717_03
+2+719 01
+1+721 03
+1+724 03
+1+2727 01
+2 %728 12
+1+728 19
+1 %2729 08
+3x2731_00
+1+2732_01
+3 *Z33_06
+2 %733 13
+2 %734 02
+3xZ736_00
+1+%27237_01
+1 %739 05
+1+Y04_01
+1+Y06_04
+1+Y09 01
+2xY12 02
+1xY14 00



obj := z01 01 + Z01 00 + Z01 03 + Z01 02 + Z01 04 + Z01 05 + Z01_ 06 + 701 07

T T T T S S S S S I I I I i I I A

Z01 08 +
202 _09 +
204 04 +
Z07 04 +
2 710 00
Z11 03
Z14 01
715 _07
716_05
Z17 04
720_00
723 00
721 03
3 728 07
2 728 13
728 20 +
729 09 +
2 731 01
4 733_00
3 733 06
2
2

+ 4+ + + 4+ + + +

733 13

734 02
3 736_00
737 01 +
739 05 +
Y04 02 +
Y07_02 +
Y10 01 +
Y12 05 +

Z01 09 + Z01 10 + Z01_11 + Z02 02 + Z02_03 + 202 05 + Z 02_08
Z02_11 + Z03 06 + Z03 07 + Z03 08 + Z03 09 + Z03 10 + Z 03 11
Z04 05 + Z05 02 + Z05 05 + Z07 00 + Z07 Ol + 207 02 + Z 07_03
Z07 05 + Z08 00 + Z08 01 + Z08 02 + Z08 03 + Z08 04 + Z 08 05

+ 710 01 + 2 710 02 + 710 03 + 2 Z11 00
2 712 00 + 2 712 01 + 712 02 + Z12_03
Z15 00 + 715 01 + Z15 02 + 715 03 + Z1
715 08 + 2 716 00 + 716 01 + 2 716 02
2 716 06 + 716 07 + 2 Z17.00 + 2 717 0
717 05 + 3 718 00 + 2 718 01 + 718 02
720 01 + 720 02 + 721 00 + Z21 01 + Z21_
Z24 00 + Z24 01 + Z24 02 + Z24 03 + 2 Z2
725 02 + 725 03 + 2 72600 + Z27 00 + Z2
+ 2 728 08 + 2 728 09 + 2 728 10 + 3 728
+ 2 728 14 + 728 15 + 728 16 + 728 17 +

+
S_
+
1
+

+ 271101 + 711 02

2 71300 + 7140 O

04 + 715 05 + Z 15 06
716 03 + 2 7216 0 4

+ 2 717 02 + 717 03

2 719 00 + 2 719 01

02 + 2 722 .00 + 722 01
500 + 2 725 01

7 01 + 3 728 06

11 + 2 728 12
728 18 + 728 19

3729 03 + 2 729 04 + 2 729 05 + 2 729 06 + 2 729 07 + 729 08
2 729 10 + 729 11 + 3 730 00 + 2 730 01 + 730 02 + 3 z31_ 00

+ 2 731 02 + 731 03 + 731 04 + 731 05 + 2 732 00 + 7320 1

+ 373301 + 3273302 + 2 23303 + 2 733 04 + 2 733 05

+ 2733 07 + 2 733 08 + 733 09 + 733 10 + 733 11 + 3 733 12

+ 2 733 14 + 733 15 + 733 16 + 733.17 + 3 734 00 + 2 734 01

+ 2 734 03 + 734 04 + 734 05 + 2 735 00 + 735 01 + 7350 2

+ 2 736 01 + 2 736 02 + 736 03 + 736 04 + 736 05 + 2 737 00
738 00 + 3 739 00 + 2 739 01 + 2 739 02 + 739 03 + 739 0 4

2 740 00 + Z40 01 + Z40 02 + Z41 00 + Y03 _02 + Y04 00 + Y04 01
Y05 01 + Y06 00 + Y06 01 + Y06_02 + Y06 03 + Y06 04 + Y 06_05
Y07 03 + Y08 00 + Y08 01 + Y09 00 + Y09 01 + Y09 02 + 2 Y10 00
Y11 00 + 3 Y12.00 + 2 Y12 01 + 2 Y12 02 + Y12 03 + Y12 0 4

2 Y1300 + Y13 01 + Y13 02 + Y14 00 + X01_00



> cnsts:={
+4x 701 00
+1x701_08
+3%Z203_06
+2%705_02
+1%Z08_02
+1+ 715 03
+1%Z17_00
+1%x724 01
-1 %728 13
-1 %729 05
-1%731_02
-2 x733_06
+1%x733_15
-1 x736_02
-2 *Z40_00
+1*Y06_01
+1xY12 03
>

> +3%Z01

+2%702_02 +1 %202 03 +1 202 08 +2+Z03_06 +1

+1xZ05_02
+1%717 03
+2x728 16
+1%Z30_02
+2% 733 09
-2 739 00
+1xY12 03
>

> +2+701

>
>
+4%701_06
+2%702_05
+3%*Z03_09
+3%Z07_00
+2%708_02
+2%x711 02
+3%x715 01
+2%x716_00
+2+717_00
+1%xZ19 00
+3%x 724 00
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+2 %717 04
+1 %720 01
+2 %724 01
-1 »Z28 06
-2 x728 14
-2 729 03
-1 *Z30_00
-1 *Z31 05
-2 733 05
-1 »733 13
-1 734 03
-2 *736_02
-2 739 01
-2 *Z40_02
+3+Y06_00
+1+Y07_03
-1 Y12 01
-2 *Y14_00



cnsts

+ 4+ A+ A+

+
+
+

{0 <= 2 701_01 + 3 Z01_00 + Z01_03 + Z01 02 + 2 Z01_06 + ZO 107

2 702 _02 + Z02_03 + Z02_08 + 2 703 06 + Z03 07 + Z03_09 + Z04 04

705 02 + Z07_00 + Z08 00 + 2 715 00 + Z15 01 + 715 02 + 716 01 +  Z17 03
724 00 - 728 06 - 728 07 + 728 08 - 728 11 + 3 728 15 + 2 728 _16

728 17 + 728 18 - 729 03 + 729 06 + 2 Z29 08 + Z29 09 + 730 _02 - Z31_00
731 03 - 2 733.00 - 733 01 - 733 02 - 733 06 + 2 733 09 + 733 10

733 12 + 733 15 + 734 04 - 736_00 + 736 _03 - 2 739 00 - 739 01 - 739 02
740 00 - 741 00 + Y06 00 - Y12 00 + Y12 03, 0 <= 2 701 00 + 201 O1
Z01_06 + 202 02 + Z03_06 + Z15 00 + 728 08 + 3 728 15 + 2 Z28_16

728 17 + 728 18 + 729 06 + 2 729 08 + 729 09 + 730 _02 + Z31 03 - 733 00
2 733 09 + 733 10 + Z33 15 + Z34 04 + 736 03 - Z39 00 + Y12 03, 0 <=

3 701 01 + 4 Z01_ 00 + 2 Z01 03 + 2 Z01 02 + Z01 04 + 3 Z01 06 + 2 z01 07

+ 4+ + + + o+

+

+
+

o4 4 + ! [

+

SRR S S S S S S S S S S SR

701 08 + 701 09 + 3 702 02 + 2 702 03 + 702 05 + 2 702 08 + 2020 9

3 703 06 + 2 703 07 + Z03 08 + 2 Z03_ 09 + Z03_ 10 + 2 Z04 04 + Z04_ 05

2 705 02 + Z05 05 + 2 Z07_00 + Z07 01 + Z07 03 + 2 Z08_ 00 + z08 0 1

708 02 + 710 01 + 711 02 + 712 02 + 3 715 00 + 2 Z15 01 + 2 Z150 2
Z15 03 + 715 04 + Z15 06 + Z16_00 + 2 Z16 01 + Z16_03 + Z16 05 +  Z17 00

2 717 03 + 717 04 + 718 02 + Z20_00 + 721 00 + 2 Z24 00 + 724 01
725 02 - 728 06 - 2 728 07 + 728 08 - 728 10 - 2 728 11 - 728 _13

728 14 + 3 728 15 + 2 728 16 + 728 17 + 728 18 - 2 729 03 - Z29 0 5
729 06 + 2 729 08 + 729 09 + 730 02 - 2 731 00 - 731 01 - 731 02

731 03 - 3 73300 - 2 733 01 - 2 733 02 - 733 04 - 733 05 - 2 733 _ 06
733 08 + 2 733 09 + 73310 - 2 733 12 - 733 13 - 733 14 + 733 15

734 00 - 734 03 + 734 04 - 735 00 - 2 736 00 - 736 01 - Z36_02 + 736_03
3 739 00 - 2 739 01 - 2 739 02 - 739 04 - 739 05 - 2 Z40_00 - Z40_ 01
740 02 - 2 741 00 + Y03_02 + Y04 00 + 2 Y06 00 + Y06_01 + YO06_02

Y07 _02 + Y09 00 - 2 Y12 00 - Y12 01 - Y12 02 + Y12 03 - Y13 00 - Y14_00
X01_00, -2 Z01_01 - 2 Z01_00 - z01 03 - z01_02 - Z01 04 - 2 Z01_ 06
Z01_07 - Z01 08 - Z01 09 - 2 702 02 - Z02_03 - Z02_05 - Z02 08 - 702_09
2 703 06 - Z03_07 - Z03_08 - Z03_09 - Z03_10 - Z04_04 - Z04 05 - Z05_02
Z05_05 - z07_00 - Z07_01 - Z07_03 - Z08_00 - Z08 01 - Z08 02 - Z 10 01
711 02 - 712 02 - 2 71500 - 715 01 - 715 02 - 715 03 - Z15 04 - 715 _06
Z16_00 - 716 _01 - 716 _03 - 716 05 - z17 00 - Z17 03 - Z17 04 - Z 18 02
Z20 00 - 721 _00 - Z24 00 - Z24 01 - 725 02 + 728 07 - Z28 08 + Z 28 11
728 14 - 2 728 15 - 728 16 - 728 17 - 728_18 + 729 03 - 729 06 - 729 08
729 09 - 730 02 + 731 00 + Zz31 02 - Z31 03 + 2 Z33_00 + Zz33 01 + 733 02
733 05 + 733 06 - 733 09 - 733 10 + 733 12 + 733 14 - 733 15 + Z 34 00
734 04 + 735 00 + 736 _00 + Z36_02 - 736_03 + 2 739 00 + 739 01 + 739 02

739 05 + 740 00 + Z40 02 + Z41 00 - Y03 02 - Y04 00 - YO6. 00 - Y 06 01
Y06_02 - YO7 02 - Y09 00 + Y12 00 + Y12 02 - Y12 03 + Y13 00 + Y 14 00

X01_00 <= 0, -Z01_01 - Z01_00 - Z01 03 - Z01 02 - Z01_06 - ZO1_ 07
702 _02 - 702_03 - Z02_08 - Z03_06 - Z03_07 - Z03_09 - Z04 04 - Z 05_02
707 _00 - Z08 00 - 715 00 - z15 01 - Z15 02 - 716 01 - 717 03 - Z 24_00
728 08 + 728 11 - 728 15 - 728 16 - 728 17 - 728 18 - 729 06 - Z 29 08

Z29 09 - 7Z30_02 + Z31_00 - Z31_03 + Z33_00 + Z33_02 - Z33_09 - Z 33_10

733 12 - 733 15 - 734 04 + Z36_00 - 736_03 + 739 00 + 739 02 + Z  40_00
Z41_00 - Y06_00 + Y12 00 - Y12 03 <= 0, 0 <= 4 701 01 + 5 Z01 00

3 701 03 + 3 701 02 + 2 Z01_04 + Z01 05 + 4 701 06 + 3 Z01 07 + 2 Z0 108
2 701 09 + Z01 10 + 4 702 02 + 3 702 03 + 2 702 05 + 3 702 08 + 2 Z0 2 09
702 11 + 4 703 06 + 3 Z03 07 + 2 703 08 + 3 Z03 09 + 2 703 10 + z03 11

3 704 04 + 2 704 05 + 3 Z05 02 + 2 Z05 05 + 3 Z07_00 + 2 Z07 01 + Z0 7_02
2 707_03 + Z07_04 + 3 Z08_ 00 + 2 Z08 01 + 2 Z08_02 + Z08 03 + Z08_ 04

710 00 + 2 710 01 + 710 03 + 711 00 + 2 Z11 02 + Z11 03 + Z12 00

2 712 02 + 712 03 + 714 00 + 4 715 00 + 3 715 01 + 3 715 02 + 2 715 03

2 715 04 + 715 05 + 2 715 06 + 715 07 + 2 716 00 + 3 716 01 + Z16_ 02

2 716 03 + 716 04 + 2 716 05 + 716 07 + 2 717 00 + 717 01 + 3 z17_ 03

2 717 04 + 717 05 + 718 01 + 2 718 02 + 719 00 + 2 720 00 + 720 0 1

2 721 00 + 721 01 + 721 02 + Z22 01 + 3 Z24 00 + 2 Z24 01 + 724 0 2

Z25 00 + 2 Z25 02 + 725 _03 + 727 00 - 728 06 - 2 728 07 + Z28 08



- 728 10 - 3 728 11 - 728 13 - 2 728 14 + 3 728 15 + 2 728 16 + Z28_

+ 728 18 - 728 20 - 2 729 03 - Z29 05 + Z29 06 + 2 Z29 08 + Z29 09
- 729 10 - 730_00 + Z30_02 - 3 731 00 - z31 01 - 2 731 02 + Z31 03

- 731 05 - 73200 - 4 733_00 - 2 733 01 - 3 73302 - 733 04 - 2 Z33_
- 2733 06 - 73308 + 2 733 09 + 733 10 - 3 733 12 - 733 13 - 2 Z33_
+ 733 15 - 733 17 - 2 734 00 - Z34 02 - Z34 03 + Z34 04 - 2 Z35_00
735 02 - 3 Z36_00 - 736 01 - 2 Z36_02 + Z36_03 - Z36_05 - Z37_00
738 00 - 4 739 00 - 2 739 01 - 3 739 02 - Z39 04 - 2 739 05 - 3 Z40

+ o+ o+

WwhbhwwbrhrbooaohbANPPowwbrrbNbooaoro o oro

740 01 - 2 740 02 - 3 741 00 + 2 Y03 02 + 2 Y04_00 + Y04 01 + YO5_
3 Y0600 + 2 Y06 01 + 2 Y06 02 + Y06 03 + Y06 04 + 2 Y07 02 + YO7_
Y08 00 + 2 Y09 00 + Y09 01 + Y10 01 - 3 Y1200 - Y12 01 - 2 Y120

Y12 03 - Y1205 - 2 Y13 00 - Y13 02 - 2 Y14 00 - 2 X01_00, -1 <=

701 01 - 3
Z01_07 -
Z02_03 -
Z03 07 -
704 05 -
Z07 03 -
Z08 03 -
710 03 -
Z12 01 -
715 00 -
715 06 -
716 03 -
Z17 01 -
Z18 01 -
720 02 -
723 00 -
721 03 -
728 07 -
728 13 -
728 19 -
Z29 07 -
730 01 -
Z31_04 -
733 02 -
733 08 -
Z33 14 -
Z34 02 -
735 02 -

737 00 - 2
3 739 04 -
2 Y04 00 -
3 Y06_03 -
Y09 01 - 2
2 Y1204 -

2 708 05 - 3 710 00 - 2 710 01 - 710 02 - 3 711 00 - Z11 01 - 2 Z11

Z01 05 - 4 Z
4 702_02
4 703_06
5 704_04
5 Z07_02
4 708 02
4 710 02
3 712 00
4 714 01
5 715 05
3 716_02
2 717 00
2 718 00
3 720 01
3 722 01

Z24 03 - Z25_00 - 2 725

4 728 12
5 728 18
3 729 06
3 730_00
3 731 03
2 733 01
2 733 07
3 733 13
2 734 01
2 735 01

Z01 00 - 5 Z01 03 - 5 701 02 - 6 201 04 - 7
6 201 08 - 6 zZ01 09 - 7 Z01_10 - 8 Z01_11 -
6 202 05 - 5 202 08 - 6 202 09 - 7 Z02_11 -
6 203 08 - 5 703 09 - 6 Z03_10 - 7 Z03_11 -
5 705 02 - 6 205 05 - 3 Z07_00 - 4 Z07 O1 -
5 707 _04 - 6 Z07_05 - 3 Z08_00 - 4 Z08 01 -
5 708 04 - 6 Z08 05 - 3 Z10 00 - 4 710 O1 -
3 711 00 - 4 711 01 - 4 711 02 - 5 711 03 -
4 712 02 - 5 712 03 - 4 713 00 - 3 Z14 00 -
3 715 01 - 3 715 02 - 4 715 03 - 4 Z15 04 -
5 715 07 - 6 Z15 08 - 2 716 00 - 3 Z16 01 -
3 716 04 - 4 716 05 - 4 716 06 - 5 Z16_07 -
4 717 02 - 3 717 03 - 4 717 04 - 5 717 05 -
4 718 02 - 3 719 00 - 4 719 01 - 2 Z20_00 -
2 721 00 - 3 721 01 - 3 721 02 - 2 Z22 00 -
724 00 - 2 724 01 - 3 724 02 - 4

2 725 02 - 3 725 03 - Z26_00 - Z27 00 - 2 727 01 - 3 Z28
3 728 08 - 4 728 09 - 5 728 10 - 5 728 11 -
6 728 14 - 3 728 15 - 4 728 16 - 5 728 _17 -
7 728 20 - 4 729 03 - 4 729 04 - 5 729 05 -
4 729 08 - 5 729 09 - 5 729 10 - 6 729 11 -
5 730 02 - 3 731,00 - 3 731 01 - 4 731 02 -
5 731 05 - 3 232 00 - 4 732 01 - 2 Z33_00 -
2 733 03 - 3 733 04 - 4 733 05 - 2 733 06 -
2 733 09 - 3 733 10 - 4 733_11 - 3 733 _12 -
3 733 15 - 4 733 16 - 5 733 17 - 2 Z34 00 -
3 734 03 - 3 734 04 - 4 734 05 - 2 735 00 -
736_00 - 736 01 - 2 736 _02 - 736 03 - 2 Z36_

04 - 3 Z36_

Z37 01 - 738 00 - 2 739 00 - 2 739 01 - 3 739 02 - 2 Z39
4 739 05 - Z40_00 - 740 01 - 2 Z40 02 - Z41 00 - 4 YO3_

3 Y04_01 - 4 YO4.02 - 3 YO5_01 - YO6_00 - 2 YO6_01 - 2 YO
3 YO06_04 - 4 YO6_05 - 2 YO7_02 - 3 YO7_03 - YO8 00 - 2 YO

Y09 02 - Y10 01 - Y12 00 - Y12 01 - 2 Y12 02 - Y12 03
3 Y12 05 - Y13 02, -Z01_00 - Z01 01 - Z01_06 - Z02_0
Z03 06 - 715 00 - 728 08 - 728 15 - 728 16 - 728 17 - 728 18 - Z
729 08 - 729 09 - 730 02 - 731 03 + 733 00 - 733 09 - 733 10 - Z
734 04 - 736 03 + 739 00 - Y12 03 <= 0, 0 <= -4 701 01 - 6 Z01 00
2 701 03 - 2 701 02 + 2 701 05 - 4 701 06 - 2 701 07 + 2 Z01 10
4 701 11 - 4 702_02 - 2 702 03 - 2 202 08 + 2 702 _11 - 4 Z03_06
2 703 07 - 2 Z03 09 + 2 Z03_11 - 2 Z04 04 - 2 Z05 02 - 4 Z07_00
2 707 01 - 2 Z07 03 + 2 Z07 05 - 4 Z08 00 - 2 Z08 01 - 2 Z08_02

3 71200 - 712 01 - 2 712 02 - Z13 00 - 2 Z14 00 - 6 Z15 00 - 4 Z15
2 715 03 - 2 715 04 - 2 Z15 06 + 2 Z15 08 - 5 Z16_00

4 715 02 -
4 716 01 -
3 717 01 -
3 719 00 -

3 716 02 - 2 716 03 - 3 Z16 04 - 2 716 05 - 716 06 - 5 Z1
717 02 - 4 717 03 - 2 717 04 - 4 718 00 - 3 718 01 - 2 Z1
Z19 01 - 4 720 00 - 2 720 01 - 4 721 00 - 2 721 O1 - 2 Z2

17

05
14

_00
01
03

2

01_06

o1
06

05
03
02

8 01

29 06
33 15



- 3272200 -2 272201 -2 72300 - 6 224 00 - 4 724 01 - 2 Z24 02
- 5272500 - 3 725 01 - 4 725 02 - 2 Z25 03 - 4 726 _00 - 4 Z27_00
- 22727 01 - 2 728 06 - 3 728 08 - 728 09 + 728 10 + 2 728 11 - Z28_

+ 728 13 + 3 728 14 - 4 728 15 - 2 728_16 + 2 728 19 + 4 728 20 - 729

+ 729 05 - 3 729 06 - 729 07 - 2 729 08 + 729 10 + 2 729 11 - 2 730_
- 730 01 - z31. 01 + 231,02 - 2 73103 + 2 Z31 05 - Z32_00 - Z33_00

- 273301 - 3 733 03 - 733 .04 + 733 05 - 2 733 .06 - 3 233 07 - Z33_
-4 73309 - 2 733 10 - 733 13 + 733 14 - 2 733 15 + 2 733 17 - 2 Z34
- 3734 01 - 734 02 - 734 03 - 2 734 04 - 735 00 - 2 735 01 - 2 Z36_

3 7Z36_01 - 7Z36_02 - 4 Z36_03 - 2 Z36_04 - 3 Z37_00 - 2 Z37_01 - 2 Z3

- Z39_01 + Z39_02 - 2 Z39_03 + 2 Z39 05 - Z40_00 - 2 7Z40_01 - Y03 0

3 Y04_00 - YO4 01 + Y04_02 - YO5_01 - 5 Y06_00 - 3 Y06_01 - 3 Y06_

- YO6_03 - Y06_04 + Y06_05 - 3 YO7_02 - YO7_03 - 3 Y08_00 - Y08 01

>

> maximize(obj,cnsts,NONNEGATIVE);

>

{z28 14 = 1/14, 728 07 = 0, Z03_10 = 0, Z03_11 = 0, Z04 04 = 0, Z0

Z03_06
702 03
701 03
701 00
712 00
708 _04
708 03
707_00
720 02
702_08
716_07
716_05
Z15 07
Z14_00
728 10
728 06
724 03
Z21_00
734 02
733 15
733 08
733 06
Z31_04
Z31_02
729 03
728 18
Z40_00
736_05
736_03
Y10 01
Y07_02
Y05_01
Y06_01
Y14_00
Y13_00
730_00

[cNeNeNoNeNeNoNojeoololeoolNojojololeojolojojololejoNooloNoNe o oo oo

N

Z03 07
Z02_05
Z01_02
Z12 03
712 01
Z08_05
707 03
Z07_01
Z18_02
717 03
717 01
716_06
715 03
Z14 01
728 13
Z26_00
Z25_00
z21 01
734 03
Z33_12
733 09
732 01
731 05
729 08
Z29 04
728 19
739 04
Z37_00
736_04
Y11_00
Y07_03
Y04_01
Y06_02
X01_00
Y13 01

/35}

[eNeNeNoNeoNelolojoolojojolojojololojolojeojololojolNoolololoolNolNolo Mo

703 08
Z01_07
Z01_04
713 00
710 02
710_00
Z07_04
Z07_02
719 00
717 04
717 02
715 08
715 02
715 _00
728 15
725 01
724 00
721 02
734 04
733 13
733 10
733 00
732 00
729 09
729 05
728 20
739 00
737 01
734 05
Y12_00
Y08_00
Y06_04
740 01
Y13_02
Y12 01

oooo0o

ooooooooo000e

ooooo

oooooo00

000000

Z03_09
Z01_08
Z01_05
712 02
710_03
710 01
707 05
Z05_02
Z19 01
717 05
Z17_00
Z16_00
Z15 04
Z15 01
728 08
721 03
724 01
Z22_00
733 16
Z33_14
733 03
733 01
730_02
Z29 10
729 06
728 16
Z38_00
Z36_00
Z35_00
Y09_02
Y08_01
Y06_05
Z41_00
Y12_03
Y12 02

0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0,

Z01_11
Z01_09
Z01_06
Z11 02
Z11_00
Z08 01
Z08_00
720 01
702_09
Z18_00
716_03
716_01
715 05
728 12
Z27_00
725 02
724 02
722 01
Z33_17
Z33_11
733 04
733 02
Z31_00
Z29 11
Z29 07
739 03
739 01
736_01
735 01
Y10_00
Y09_00
Y06_03
Y04_00
Y12_04
728 11

702 02
Z01_10
Z01_01
711 03
711 01
708 02
705_05
720_00
702 _11
718 01
716_04
716_02
715 06
728 09
727 01
725 03
723 00
734 01
734 00
733 07
733 05
731 03
Z31 01
730 01
728 17
739 05
739 02
736_02
735 02

, Y09_01
0, YO4_02
0, Y06_00

0, 740 02
0, Y12_05

0, Y03 02

ooooo

ooooooooo000e

ooooo

co0oo0o0o

0L L

5 Y09 00 - 3 YO9 01 - Y09 02 - 4 Y10 00 - 3 Y10 01 - 3 Y11 00 - Y12
2 Y12 01 - 3 Y12 03 - Y12 04 + Y12 05 - 2 Y1300 - 3 Y13 01 - Y13_
Y14_00}

12
_04
00

08
00
00
8_00
2
02

00
02

o
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> subs(%,0bj);

29
70
>
> (dualobj,dualcnsts):=dual(obj,cnsts,y);
dualobj, dualcnsts (= y8, {2 <= -yl - y6 - 2 y7 + 2 y8 + 5 y9, 3 <= 2 y8 + 4 y9,

<= -y7 + y8 + 4 y9, 3 <=y4 +y6 +y7 + 3 y8 + 2 y9 2 <=y8 + 4 y9,
<= -y7 + y8 + 5y9, 1 <=2 y8 + 2 y9,

<= -yl -y2 -y4 -2y6-3y7 +y8 +6y9 2<=2y8 + 3 y9,

<= -yl - y6 - 2 y7 + 2 y8 + 4 y9,

<=yl +y2 +y4 +2y6 + 3 y7 +5y8 - 2Yy9

<=yl +y4d +2vy6 + 2 y7 + 4 y8,

<= -yl -y2 -y3-vy4-y5-y6 -y7 + 3 y8 + 3 Y9,

<= y6 + y7 5vy8 -y9, 1 <=vy7 + 7 y8 - 4 y9,

<= -yl -y2 -y3-2y4-2y5-2y6-2y7 +4y8 + 2 Y9,

<= -yl -y2 -y3-y4d-y5-y6 -y7 + 58,

<=yl +y6 + 2 y7 + 6 y8 - 3 y9,

<= -2yl -y2-y3-3y4-3y5-3Yy6 - y7

<=2yl +y2+y3 +2vy4+y5+ 3 y6 + y7 + 2 y8 + y9,
<=yl +y4 +2y6 + 2y7 +2y8 + 2 Y9, <=y7 + 5y8 - 2 y9,
<=y7 +3y8 +Vy9, 2<=yl +y6 + 2y7 + 4 y8 -y9,

<= -yl -y2 -y3 -y4-y5-y6 -y7 + 3 y8 + 2 y9,

=+

3 + 3 y8 + 4 y9,
4
1

<=yl +y2 +y4d +2y6 +3y7 +3y8 2<=y6 +y7 + 3 y8 + y9,

<=y7 +3y8 +2y9 2<=y7 +5y8 -y9,

<=yl +y2 +y4 +2y6 + 3 y7 +y8 +y9 1<=y6 +y7 +y8 + 2 y9,

<=yl +y2 +y4 +2y6 + 3y7 +3y8-y9 1<=y6 + y7 + 3 V8§,

<=yl +y6 +2y7 +4y8-2y9 2<=y7 +y8 +3Vy9 1<=y7 +y8 + 2Yy9,
<=2yl +y2+vy3 +2vy4+y5+ 3y6 + 4vy7 + 2 y8,

<=yl +y4d +2vy6 + 2 y7 + 2 y8 + y9,

<= -yl -y2 -y3 -y4 -y5 -y6 -y7 + y8 + 4 y9,

<=y6 +y7 +y8 + 3y9, 1 <=y7 + 3 y8,

<=yl +y2 +y4 +2y6 + 3 y7 +y8 + 2 V9,

<=yl +y6 +2y7 +2y8 +y9 3 <=yl +y6 + 2vy7 + 2 y8 + 2 Y9,
<= -yl -y2 -y3-2y4-2vy5-2y6-2y7 + 2 y8 + 4 y9,

<=y7 +y8 +y9, 1 <=yl +y6 + 2y7 +vy9 1 <=yl +y6 + 2 vy7,

<= y7 +3y8-y9 2<=yl +y6+ 2y7 +2y9 2<=yl +y6 + 2y7 + 2 Y8,
<= -yl -y2 -y3 -y4 -y5 -y6 -y7 + y8 + 3 y9,

<=y6 +y7 +y8 + 2 y9, 1 <= 39,

<=yl +y2 +y4d +2y6+3y7 +y8 +y9 2<=4y9 1<=2y8 + Y9,
<= -yl -y6 -2y7 +5vy9 1<=-y7 +y8 + 3 vy9,

<= -yl -y2 -y4 -2vy6 -3 y7 +y8 +5y9 1 <=-y7 + 3 y8 + y9,

<=4 y8 -y9, 1 <=-yl -y6 -2vy7 + 2 y8 + 3 Y9,

<=yl +y2 +y4 +2y6 + 3 y7 +y8 1<=-yl -y6 -2 y7 + 4 y8 + V9,
<=yl +y6 +2vy7 +2vy8 1<=-y7 + 7 y8 - 2Yy9,

<= -yl -y2 -y4-2vy6-3y7 +5y8+2vVy9 1<=-yl-y6 -2y7 + 6 y8,
<= -2yl -y2-y3-2y4-y5-3y6-4y7 + 4y8 + 4 y9,

<= -y7 + 3 y8 + 3Vy9 2 <=4y8 + Y9,

<= -2yl -y2-y3-3y4-2y5-4y6-5y7 + 3y8 +6Yy9 1 <=4 y§g
<= -2yl -y2-y3-2y4-y5-3y6-4y7 + 2y8 + 6 Y9,
<=8y8-4y9 1<=-y7 +3y8+2y9 1<=61y8-2Yy9,

<= -yl -y2 -y4 -2vy6 -3 y7 + 3y8 + 4 y9,

<= -yl -y6 -2y7 +4y8 +2y9 1<=-y7 +5 y8}
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> minimize(dualobj,dualcnsts, NONNEGATIVE);
>

29
{y6 = 0, y8 = -, y9 = 4/7, y3 =0, y5 =0, yl = 0, y2 = 4/35, y4 = 4/35,
70
43
yr = -}
70

> quit



MIDSgirth 5

In all operations considered, the vertex at the “top” of tlgife is the one that could possibly be
selected by “some” algorithm for inclusion in the indepemiddgominating set. The priorities are

e vertices with a neighbour of degree 1 over
e vertices of degree 2 and their neighbours

In each case, choose the vertex that, if added to the setdvgiug the smallest ratio of vertices
added to the set (which includes the vertex itself and alhtes created) to vertices removed from
the graph (i.e., vertices that attain degree zero). Tiels thié same ratio are broken by the number of
edges removed (with those removing the fewest edges haighgst priority). Ties with the same
ratio that remove the same number of edges are broken ailgitt@perations written inmed (with
“***7in the last column) are are excluded fror® P.S,.



Z01:

Z15:

Z24:

variable a b ¢ d e Yy Y, Y7 Yy Y,h vt AT
Z01-00: Vo Vo Vo Vo Vs 3 6 0 0 0 5 1Hx*
Z01-01: Vo Vo Vo Vo V3 4 5 0 0 1 4 1Hx*
Z01-02: Vo, Vo Vo Vi Vs 5 4 0 0 2 3 1Hx*
Z01-03: Vo, Vo Vg Vo Vi 5 4 0 0 2 3 1
Z01-04: Vo, Vo Vg V3 Vi 6 3 0 0 3 2 1
Z01-05: Vo V3 Vg V3 Vi 7 2 0 0 4 1 1
Z01-06: V5 Vo Vo Vo Vs 4 5 0 0 1 4 1Hx*
Z01-07: V5 Vo Vo Vo Vi 5 4 0 0 2 3 1Hx*
Z01-08: V53 Vo Vo V3 Vi 6 3 0 0 3 2 I
Z01-09: V53 Vo Vg V, Vi 6 3 0 0 3 2 1
Z01-10: V5 Vo Vg V3 Vs 7 2 0 0 4 1 1
Z01-11: V5 Vi3 Vi Vi Vs 8 1 0 0 5 0 1

Both b andc¢ cannot have degree 2 (similarly bathande cannot have degree 2). The
selected vertex has degree more than 1 and none of its neighias degree 1, indicating
that the minimum degree in the graph is 2 (as we only ever salgertex of minimum
degree or one of its neighbours). If both, sagndc had degree 2, adding the selected
vertex would give a ratio of 1/4 and remove eight edges wiseaeaing the neighbour of
b would give a ratio of 1/4 and remove seven edges.

variable a b ¢ d e Yy Yy Y7 Yt VS oy AT

Z15-00: Vo Vo Vo Vs
Z15-01: Vo Vo Vo Vi
Z15-02: Vo Vo Vg V4
Z15-03: Vo Vo Vg V3
Z15-04: Vo, Vi Vg V4
Z15-05: Vo V3 V3 Vi
Z15-06: V3 Vo Vo Vi
Z15-07: V3 Vo V3 Vi
Z15-08: V5 V3 Vg V3

COUMTRMDOWWN
NWhrwphArpoo o
cNeoNeoNeoNoNoNoNoNo)
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OFRPNEFEFNNW®WN
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The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).

variable 'a b ¢ d e Yy Y, Y Yt V)P O y[" AT

724-00: Vo Vi Vi 1 6 0 0 0 3 1
724-01: Vo Vi Vi 2 5 0 0 1 2 1
724-02: Vo Vi Vi 3 4 0 0 2 1 1
724-03: Vs Vi3 Vi 4 3 0 0 3 0 1

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours).



variable a b ¢ d e Yy

<
2
B

+
=

+
~

+
>
N

728:00: V, Vi Vi W 3 0 5 0 0 0 G5
728:01: V, Vv, Vi Vi 3 1 4 0 0 1 4w

728-02. Vi, Vi Vi Vi 4 0 4 0 1 0 4w

728-03° Vi Vi Vo Vs 3 2 3 0 0 2 3w

728:04: V, Vi Vi Vi 4 1 3 0 1 1 3w

728-05: V, V, Vi Vi 5 0 3 0 2 0 3w

728:06: V, Vy Vi Vi 3 2 3 0 0 2 3w

728-07: V, Vi, Vi Vi 4 1 3 0 1 1 3

728:08: V, V, Vy Vi 3 3 2 0 0 3 2

728-09° Vi Vo V, Vi 4 2 2 0 1 2 2

_ 728-10: V, V, Vi Vi 5 1 2 0 2 1 2
Z28: 728-11: Vi, Vi Vi Vi 5 0 3 0 2 0 3w
728-12: V, Vi Va Vi 4 2 2 0 1 2 2

728-13 Vi, Vi V, Vi 5 1 2 0 2 1 2

728-14: Vi Vi Vs Vi 6 0 2 0 3 0 2

72815 Vo Vo Vy Vo 3 4 1 0 0 4 1

728-16: Vo Vi Vi Vi 4 3 1 0 1 3 1

72817: Vo Vi Vi Vi 5 2 1 0 2 2 1

728-18: Vo Vi V, Vi 5 2 1 0 2 2 1

728-19° Vo Vi Vs Vi 6 1 1 o0 3 1 1

728200 Vi Vi Vs Vi 7 0o 1 0 4 o0 1

There cannot be more than one vertex of degree 1 amongst ttieege:, b, ¢ andd.

If, say,a has degree 1 anfdhas degree 1, adding the selected vertex would give a ratio
of at least 3/6 (depending on the degrees ahdd) whereas adding the neighbourof
would give a ratio of 2/5. A similar argument holdsdfandd have degree 1. If, say,
andc had degree 1 (of andd, or b andc, or b andd), then there either exists a vertex
somewhere else in the graph whose addition to the set givesbes ratio, or the same
ratio by removing fewer edges, or we have one of the specssia”; listed below.

variable a b ¢ d e Yy, Y, Y~ Y5 Y,© v AT
Z33-00: Vv Vi W 2 1 4 0 0 0 4
Z33-01: Vi Vi VW 2 2 3 0 0 1 3
Z33-02: Vi Vi V3 3 1 3 0 1 0 3
Z33-03: Vi Vo WV 2 3 2 0 0 2 2
Z33-04: Vi Vo Vi 3 2 2 0 1 1 2
Z33-05: Vi V3 V3 4 1 2 0 2 0 2
Z33-06: Vo, Vi W 2 2 3 0 0 1 39
Z33: Z33-07: Vo ViV 2 3 2 0 0 2 2
Z33-08: Vo, Vi V3 3 2 2 0 1 1 2
Z33-09: Vo Vo Vi 2 4 1 0 0 3 1
Z33-10: Vo Vo Vi 3 3 1 0 1 2 1
Z33-11: Vo, V3 V3 4 2 1 0 2 1 1
Z33-12: V3 Vi W 3 1 3 0 1 0 3
Z33-13: Vz Vi W 3 2 2 0 1 1 2
Z33-14: V3 Vi V3 4 1 2 0 2 0 2
Z33-15: Vi Vo VW, 3 3 1 0 1 2 1
Z33-16: V3 Vo Vi 4 2 1 0 2 1 1
Z33-17: V3 Vi V3 5 1 1 0 3 0 1

Bothb andc cannot have degree 1. If bailandc had degree 1, adding the selected vertex
would give a ratio of at least 3/6 whereas adding the neighbbluwould give a ratio of
2/5.



variable a b ¢ d e Y, Y, Y~ Y5 Y, v AT

—

Z36: 736-00: V; W
736-01: V, V,
736-02: V, Vi
736-03: V, V,
736-04: V, Vi
736-05: Vi Vi

WN RPN BR R
NWBANWN
PR R NNDW
coOooocooo
ORr NORO
L S

variable 'a b ¢ d e Yy Y, Y7 Yt V)P yi© AT

239: 739-00: V; W 2 0 4 0 0 0 3
739-01: V, V, 2 1 3 0 0 1 2
739-02: V, Vi 3 0 3 0 1 0 2
739-03: Vo Vi 2 2 2 0 0 2 1
739-04: Vs Vi 3 1 2 o0 1 1 1
739-05: Vi Vi 4 0 2 0 2 0 1
740 variable a b ¢ d e Yy, Y, Y Y5 Y,© vt AT
740-00: V, -1 1 3 0 0 0 2
740-01: V, .1 2 2 0 0 1 1
740-02: V; . 2 1 2 0 1 0 1

variable a b ¢ d e Yy Yy Y7 Yt YV oy AT

m Z41-00: o1 0 3 0 0 0 1

variabe a b ¢ d e Yy Y, Y, YsS Y)h vt AT

N
=

Y01-00: Vo Vo Vo Vi 2 5 0 0 0 4 1%
Y01-01: Vo Vo Vo Vi 3 4 0 0 1 3 1w
YO1: Y01-02: Vo Vo Vi Vi 4 3 0 0 2 2 1=
Y01-03: Vo Vi3 Vo Vi 4 3 0 0 2 2 1
Y01-04: Vo Vi3 Vi Vi 5 2 0 0 3 1 1w
Y01-05: Vi Vi Vi Vi 6 1 0 0 4 0 1%

The selected vertex has degree more than 1 and none of itebwigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours). Adding the setkeeztex would give a ratio
of 1/3. Adding the neighbour of the selected vertex that rexgek 3 would give a ratio
of 1/4.



variable a b ¢ d e Yy Y, Y7 YSS V)b oyt AT

Y06-00: Vo Vi Vi 1 5 0 0 0 3 1w

_ Y06-01: Vi Vb Vi . 2 4 0 0 1 2 1™
Y06: Y06-02: Vo Vi Vi 2 4 0 0 1 2 1
Y06-03: V, Vi Vi . 3 3 0 0 2 1 1%

Y06-04: Vi Vi Vi . 3 3 0 0 2 1 1%

Y06-05: Vi Vi Vi . 4 2 0 0 3 0 1™

The selected vertex has degree more than 1 and none of itehweigs has degree 1,
indicating that the minimum degree in the graph is 2 (as wg eunér select a vertex of
minimum degree or one of its neighbours). Adding the setkeestex would give a ratio
of 1/3 whereas adding a neighbour of the selected vertexgivatio of 1/4.

variable a b ¢ d e Yy Y, Y7 Y;' Y;© Vit AT

Y09 Y09-00: Vi Vi . 0 5 0 0 0 2 1
Q Y09-01: Vo V3 : 1 4 0 0 1 1 1
5N\, Y09-02: V3 V3 2 3 0 0 2 0 1
© 0 The selected vertex has degree more than 1 and none of itebweigs has degree 1,

indicating that the minimum degree in the graph is 2 (as wg ewuér select a vertex of
minimum degree or one of its neighbours).

variadble a b ¢ d e Yy Yy Yy Ysh Y,bov[T AT
Y12-00: Vi W 1 1 3 0 0 0 3
Y12: Y12-01: Vi Vs 1 2 2 0 0 1 2
Y12-02: Vi V3 2 1 2 0 1 0 2
Y12-03: Vo TV, 1 3 1 0 0 2 1
Y12-04: Vo Vi 2 2 1 0 1 1 1
Y12-05: Vi V4 3 1 1 0 2 0 1

Both ¢ andb cannot have degree 1. If bothandb had degree 1, adding the selected
vertex would give a ratio of 3/5 whereas adding the neighlodérwould give a ratio of

2/5.
Y13: variadble a b ¢ d e Yy Yy Y7 Vs Y,bovih AT
Y13-00: W; 0 2 2 0 0 0 2
Y13-01: V; : 0 3 1 0 0 1 1
Y13-02: Vs : 1 2 1 0 1 0 1

Y14:
variabe a b ¢ d e Yy Y, Y7 Yt Y,© v AT

M Y14-00: 0 1 2 0 0 0 1

variadble a b ¢ d e Yy Yy Yy Y Y,bovit AT

775:

Z75-00: - 5 0 5 0 0 0 5




Z76:

7

7

e;

Z79:

8

X01:

variable Y, Yy YT Y Y.t vt AT
Z76-00: 6 0 6 0 0 0 6
variable Y, Y, Y, Y, Y.t vt AT
Z77-00: 7 0 7 0 0 0 7
variable Y, Y, Y, Y, Y.t vt AT
Z78-00: 8 0 8 0 0 0 8
variable Y, Yy, Y, Y vt vt AT
Z279-00: 9 0 9 0 0 0 9
variable Y, Y, YT Yt Y.t vt AT
X01-00: 0 0 2 0 0 0 1
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> with(simplex):
Warning, new definition for maximize
Warning, new definition for minimize
>

> obj:= 1 *Z01_03 +1+Z01_04 +1+Z01 05 +1+Z01_09 +1+Z01 10 +1+Z01 11

Il rights
ks of

+1x 715 00
+1%715 07
+2x728 09
+1%728 17
+2%733_04
+2% 733 13
+2%736_02
+1x 739 03
+1xY09_00
+1xY12_05
+7%27Z7_00
>

+1%715 01
+1+715 08
+2 %728 10
+1+728 18
+2 %733 05
+2 %733 14
+1%2736_03
+1 %739 04
+1+Y09_01
+2+Y13_00
+8+778 00

+1 %715 02
+1 724 00
+2 %728 12
+1%2728 19
+2 %733 07
+1%233 15
+1+736_04
+1 %2739 05
+1+Y09_02
+1+Y13 01
+9% 779 00

+1+715 03
+1%2724 01
+2 %728 13
+1 %2728 20
+2 %733 08
+1+2733 16
+1 % Z36_05
+2 *Z40_00
+2+Y12_01
+1+Y13 02
+1+X01_00;

+1 %715 04
+1 2724 02
+2%728 14
+3 %2733 01
+1 %2733 09
+1 %233 17
+3*2739_00
+1+740 01
+2+Y12_02
+1+Y14 00

+1+715 05
+1+724 03
+1+%2728 15
+3 +*Z33_02
+1+733_10
+3 +*Z36_00
+2 %739 01
+1+Z740_02
+1+Y12_03
+5* 2775 00

+1+715 06
+2 %728 08
+1+2728 16
+2 %733 03
+1+%2733 11
+2 % 736_01
+2 %739 02
+1%741_00
+1+Y12 04
+6*ZZ6_00

obj := z01 04 + Z01 03 + Z01 09
Z15 02 +
Z24 01 +
2 728 13
Z28 20 +
2 733 08

+ 20105 + Z01 10 + 201 11 + z15_ 00 + Z15 01
715 03 + 715 04 + 715 05 + 715 06 + Z15 07 + z15 08 + Z 24 00
724 02 + 724 03 + 2 728 08 + 2 728 09 + 2 728 10 + 2 728 12
+ 2 728 14 + 728 15 + 728 16 + 728 17 + 728 18 + 728 19

3733 01 + 3 733 02 + 2 733 03 + 2 73304 + 2 733 05 + 2 Z3

+ 733 09 + 733 10 + 733 11 + 2 733 13 + 2 733 14 + 7331 5
733 16 + 733 17 + 3 736 00 + 2 736 01 + 2 736 02 + 736 _03 + 736 0 4
736 05 + 3 739 00 + 2 739 01 + 2 739 02 + 739 03 + 739 04 + Z39. 0 5

2 740 00 + Z40 01 + Z40_02 + Z41_00 + Y09 _00 + Y09 01 + Y09 _02

2 Y12 01 + 2 Y12 02 + Y1203 + Y12 04 + Y12 05 + 2 Y13 00 + Y13 0
Y13 02 + Y14 00 + 5 ZZ5 00 + 6 ZZ6 00 + 7 ZZ7_ 00 + 8 ZZ8 00 + 9 ZZ9

3_07

1
_00

+ + 4+ + 4+ ++ + + + o+

>

> cnsts:={
+2x701_03
+1x 715 03
-1 %2728 13
-2 *733_02
-1%733_14
-2 %739 01
-2 741 00
-4 775 00
>

> +1+Z701

X01_00

+1%701_04
+1 %715 04
-1 %728 14
-1 %733 04
+1%733_15
-2 %739 02
+1 Y09_00
-5 *ZZ6_00

03 +2 715

+1+201_09
+1xZ715 06
+3 %228 15
-1 733 05
-2 *Z36_00
-1 *Z39 04
-1 +Y12_01
-6 *ZZ7_00

00 +1+Z715

+3+715_00
+2 %724 00
+2+728_16
-1 *Z33_08
-1 «Z36_01
-1 %739 05
-1 %Y12_02
-7 «7Z8_00

01 +1+Z715

+2 %715 01
+1 %724 01
+1 %728 17
+2 % 733_09
-1 *Z36_02
-2 *Z40_00
+1+Y12 03
-8 *Z79 00

+2 715 02
+1+728_08
+1+728 18
+1+733_10
+1+736_03
-1 «Z40_01
-1 *Y13_00
-1 *X01_00

02 +1+Z24 00 +1+Z28 |
-1 «733 02 +2+Z33 09

+3%728 15 +2 %728 16 +1+2728 17 +1+2728 18 -1 »Z33 01

+1%733_10
-1 %Z40_00
-7 229 _00
>

> +1%715

>
>

-1
-2
-1
-3

*728 10
*Z33 01
*Z33 13
*Z39_00
-1 »Z40_02
-1 *Y14 00
>= (,

08

+1+733_15 -1 «Z36_00 +1+Z36_03 -2 «Z39 00 -1 «Z39 01 -1 Z39 02
-1 %741 00 +1+Y12_03 -3 *ZZ5 00 -4 »ZZ6_00 -5 *ZZ7_00 -6 *ZZ8_00

>= (,

00 +1+728 08 +3+728_15 +2+728 16 +1+Z728_17 +1+Z728_18
+2%733_09 +1%733_10 +1%233_15 +1%236_03 -1 »Z39 00 +1*Y12_03 -2 »ZZ5_00
-3%776_00 -4 »ZZ7_00 -5 »ZZ8 00 -6 *ZZ9_00 >= 0,

+3+Z01_03 +2+701_04 +1+701 05 +2%2701_09 +1+Z01_10 +4+Z15 00

+3%715_01 +3*Z15 02 +2Z15 03 +2Z15 04 +1Z15 05 +2*Z15 06 +1*Z15 07
+3%724_00 +2 %724 01 +1%724 02 +1%728 08 -1 728 10 -1 »Z28_13 -2 »Z28_14
+3%2728 15 +2 %2728 16 +1%228 17 +1+228 18 -1 »Z28 20 -2 »Z33_01 -3 »Z33_02



-1 +733_04
+1+733_15
-4 %739 00
-2 %Z740_02
-1 %Y12_05
-8 778 _00
>

> -1+701_03

-2
-1
-2
-3
-2
-9

+733_05
xZ33_17
+Z739_01
«Z41_00
+Y13_00
*ZZ9 00

-1 «Z33_08

-3 *Z36_00

-3 «Z39 02

+2+Y09_00
-1 *Y13_02
-2 «X01_00

+2 *Z33 09
-1 »Z36_01
-1 »Z39_04
+1+Y09_01
-2 *Y14_00
>= (,

-1 %715 03 -1 *»Z15_04 -1 *»Z15_06 -1 *Z24_00

-2 %728 15
-1 %733_09
+2%739_00
-1 *Y09_00
+3%227_00
>

-1 «Z728_16
-1 %Z33_10
+1 %2739 01
+1%Y12_02
+4+778_00

-1 «728_17
+1%2733 14
+1 %239 02

-1 «Y12_03
+4+779 00

-1 «Z728_18
-1 %733 15
+1+739 05
+1+Y13_00
+1 % X01_00

+1+733_10
-2 «736_02
-2 «Z739 05
-1 *Y12_01
-5 xZ775_00

-1 «Z24 01
+1+733_01
+1 % 736_00
+1 % Z40_00

+1+Y14_00

<= 0,

-1 «733 13
+1+736_03
-3 «Z40_00

-2 *Y12_02
-6 *ZZ6_00

-1 =728 08
+1 %2733 02
+1+2736_02
+1+Z740_02

+2+7275_00

-2 %733 14
-1 *736_05
-1 «Z40_01
+1+Y12_03
-7 *ZZ7_00

-1 »Z01_04 -1 xZ01_09 -2 »Z15_00 -1 *Z15 01 -1 »Z15 02

+1+728_14
+1+733_05
-1 *736_03
+1 %741 _00
+3%276_00

> -1%701 03 -1 *Z15 00 -1 *Z15 01 -1 *Z15 02 -1 «Z24_00 -1 *Z28_08

-1 %2728 15 -1 %728 16 -1 »Z28_17 -1 »Z28_18 +1%233 02 -1 »Z33_09 -1 »Z33_10
-1%733_15 +1%736_00 -1 *Z36_03 +1*Z39 00 +1%739 02 +1*Z40 00 +1*Z41 00
-1%Y12_03 +1%ZZ5 00 +2%ZZ6_00 +2%ZZ7_00 +2+ZZ8 00 +3*ZZ9_00

>

<= 0,

> -1%715 00 -1 +Z28_08 -1 +Z28_15 -1 +Z28_16 -1 «Z28_17 -1 «Z28_18
-1%733 09 -1 733 10 -1 *Z33_15 -1 «Z36_03 +1+Z39 00 -1 *Y12_03 +1%ZZ5 00
+1%776_00 +1%ZZ7_00 +2+ZZ8 00 +2+ZZ9_00

>

> -5x701_03

-2 %Z15_00
-5 %715 _07
-4 %728 09
-5 %728 17
-3%733_04
-3%733_13
-2 %736_02
-2 %739 03
-1 +Y09_01
-1%Y13_02
>

> -2%701_03 +2+Z01_05 +2+Z01_10 +4+Z01_11

-4 +715_02
-2 %724 02
-4 %728 15
+1%733_05
-2%733_15
-1 %739 01
-3%Y09_01
-3%Y13 01
>

-3
-6
-5
-5
-4
-4
-1
-3
-2
5

x715_01
xZ15 08
x728_10
x728_18
«Z33_05
«733_14
«736_03
*739_04
*Y09_02
*Z7Z5_00

-2
-3

xZ15 03
«Z28_08
2 «728_16
-3 «Z33_07
+2+733_17
+1 %2739 02
-1 *Y09_02
-1 Y13 02

-3
-1
-4
-6
-2
-3
-2
-4
-1
-6

xZ715_02
«Z24_00
«728 12
x728_19
«733_07
«733_15
«736_04
+739_05
+Y12_01
*Z776_00

2 715 04
-1 »Z28 09
+2 %728 19
-1 =733 08
-2 %Z36_00
-2 %739 03
-2 xY12_01
-1 *Y14_00

-6 +Z01_04 -7 +Z01_05 -6 Z01_09

-4
-2
-5
-7
-3
-4
-3
-1
-2
-7

«Z15_03
«724 01
x728_13
«Z28_20
«Z33_08
«733_16
«Z736_05
*Z40_00
«Y12_02
«ZZ7_00

-2 *Z15 06
+1+2728 10
+4 x 728 20
-4 «7Z33_09
-3 *Z36_01
+2 «Z39 05
-3 *Y12 03
>= (,

<= 0,

-4
-3
-6
-2
-2
5
-2
-1
-1
-8

«Z15_04
«Z724_02
«728 14
x733 01
«Z33_09
«733_17
«Z39_00
«Z40_01
«Y12_03
«ZZ8_00

+2%715_08
-1 %728 12
-2 733 01
-2 %733_10
-1 *Z36_02
-1 *Z40_00
-1 «Y12_04

-7 %Z01_10

-6 *Z15_00

-5
-4
-3
-3
-3
-1
-2
-2
-2
-9

«Z15_05
«Z24_03
«728_15
*733 02
«Z33_10
«Z36_00
«Z39_01
«Z40_02
«Y12_04
*ZZ9 00

-6 *Z24 00
+1+x2728 13
-3 »Z33_03
-1 »Z33 13
-4 »736_03
-2 *740_01
+1+Y12 05

-8 «Z01_11

-4
-3
-4
-2
-4
-1

*Z15 06
* 728 08
*728 16
*733_03
*/733 11
*736_01
-3 *Z39_02
-1 «Z41 00
-3 *Y12_05
>= -],

-4 «715 01

-4 «724 01
+3%728 14
-1 %733 04
+1+733_14
-2 «736_04
-5 *Y09_00
-2 +Y13_00

> +3+701_03 +2+Z01_04 +1+Z01 05 +2+Z01 09 +1+Z01_10 +4 »Z15_00

+3%715_01
+3%724_00
+3+728_15
-1 %733_04
+1%733_15
-4 %739 00
-2 +740_02
-1 %Y12_05
-8 *778_00

+3 %715 02
+2 %724 01
+2 %2728 16
-2 %733 05
-1 «Z33_17
-2 %739 01
-3 *Z41_00
-2 xY13_00
-9 *Z79 00

+2 715 03
+1 %724 02
+1 %2728 17
-1 =733 08
-3 %Z36_00
-3 «Z39 02
+2 % Y09_00
-1 *Y13_02
-2 «X01_00

+2%715_04
+1%728_08
+1%728_18
+2 % 733_09
-1 »736_01
-1 »739_04
+1+Y09_01
-2 *Y14_00
>= O}

+1 %715 05
-1 %728 10
-1 %728 20
+1+733_10
-2 «736_02
-2 «739 05
-1 *Y12_01
-5 775 00

+2 715 06
-1 %728 13
-2 %733 01
-1 «733_13
+1+736_03
-3 «Z40_00
2 xY12_02
-6 *Z76_00

+1+215 07
-2 x728 14
-3 *Z33_02
-2 733 14
-1 »Z36_05
-1 »Z40_01
+1+Y12 03
-7 *ZZ7_00



= {0 <= 715 00 + Z28 08 + 3 728 15 + 2 728 16 + Z28 17 + Z28 18

2 733 09 + 733_10 + 733 15 + 736 _03 - 739 00 + Y12 03 - 2 ZZ5 00

3 776 00 - 4 7Z7 00 - 5 ZZ8 00 - 6 ZZ9 00, 0 <= Z01 04 + 2 Z01 03

701 09 + 3 715 00 + 2 Z15 01 + 2 715 02 + 715 03 + Z15 04 + Z150 6
2 724 00 + Z24 01 + 728 08 - 728 10 - 728 13 - 728 14 + 3 728_15

+ 2 728 16 + 728 17 + 728 18 - 2 733 01 - 2 733_02 - Z33_04 - 7330 5
- 73308 + 2 733 09 + 733 10 - 733 13 - 733 14 + 733 15 - 2 736_00

736 _01 - 736 02 + 736 03 - 3 739 00 - 2 739 01 - 2 739 02 - 739 0 4
- 739 05 - 2 740 00 - Z40 01 - Z40 02 - 2 Z41 00 + Y09 _00 - Y12 01

- Y12_02 + Y1203 - Y13.00 - Y14 00 - 4 ZZ5 00 - 5 ZZ6_00 - 6 ZZ7_0 0
-7 778 00 - 8 ZZ9 00 - X01 00, 0 <= 2 Z01 04 + 3 Z01 03 + 2 Z01 09

+ 701 05 + 701 10 + 4 715 00 + 3 715 01 + 3 715 02 + 2 715 03 + 2 z15 04
+ 715 05 + 2 715 06 + Z15 07 + 3 Z24 00 + 2 724 01 + 724 02 + 728 0 8
- 728 10 - 728 13 - 2 728 14 + 3 728 15 + 2 728 16 + 728 17 + 728 1 8

+
+

- 728 20 - 2 733 01 - 3 733 02 - 733 04 - 2 733 05 - 733 08 + 2 Z33_ 09
+ 73310 - 73313 - 2 733 14 + 733 15 - 733 17 - 3 Z36_00 - 736_01

-2 73602 + 736 03 - 736 05 - 4 739 00 - 2 739 01 - 3 739 02 - 739 _ 04

- 2739 05 - 3 740 00 - Z40 01 - 2 740 02 - 3 Z41_00 + 2 Y09 _00 + Y09 o1

- Y1201 - 2 Y12.02 + Y12 03 - Y1205 - 2 Y13_00 - Y13 02 - 2 Y14 0 0

- 5277500 - 6 ZZ6_00 - 7 ZZ7_ 00 - 8 ZZ8 00 - 9 ZZ9 00 - 2 X01_00, -Z 01_04
- Z01.03 - z01_09 - 2 Z15 00 - Z15 01 - Z15 02 - Z15 03 - 715 04 - 715 06
- 724 00 - 724 01 - 728 08 + 728 14 - 2 728 15 - 728 16 - 728 17 - 728 18
+ 733 01 + 733 02 + 733 05 - 733 09 - 733 10 + 733 14 - 73315 + Z  36_00

+ 736 02 - 736 03 + 2 739 00 + 739 01 + Z39 02 + Z39 05 + Z40 00 + 740 02
+ 741 00 - Y09 00 + Y12 02 - Y12 03 + Y13_00 + Y14 00 + 2 ZZ5 00

+ 3726 .00 + 3 ZZ7 00 + 4 ZZ8 00 + 4 ZZ9 00 + X01 00 <= 0, 0 <= 201 0 3

+ 2 715 00 + 715 01 + 715 02 + 724 00 + 728 08 + 3 728 15 + 2 728 1 6

+ 728 17 + 728 18 - 733 01 - 733 02 + 2 733 09 + 733 10 + 733 15 - 736_00
+ 736 _03 - 2 739 00 - 739 01 - Z39 02 - 740 _00 - 741 00 + Y12 03

- 3277500 - 4 7Z6_00 - 5 ZZ7 00 - 6 ZZ8 00 - 7 ZZ9 00, -Z15 00 - Z2 8_08

- 728 15 - 728 16 - 728 17 - 728 18 - 733 09 - 733_10 - 733 15 - Z 36_03

+ 739 00 - Y12 03 + ZZ5 00 + ZZ6 00 + ZZ7 00 + 2 ZZ8 00 + 2 ZZ9 00 <= 0, O
<= -2 70103 + 2 Z01. 05 + 2 701 10 + 4 201 11 - 6 Z15 00 - 4 Z15 01
-4 71502 - 2 715 03 - 2 715 04 - 2 715 06 + 2 Z15 08 - 6 Z24 00

- 4 724 01 - 2 724 02 - 3 728 08 - 728 09 + 728 10 - 728 12 + 728 1 3
+ 32728 14 - 4 728 15 - 2 728 16 + 2 728 19 + 4 728 20 - 2 733 01

- 3733 03 - 733 .04 + 73305 - 3 733 07 - 73308 - 4 733 09 - 2 Z33_ 10

- 73313 + 733 14 - 2 733 15 + 2 733 17 - 2 Z36_00 - 3 Z36_01 - Z36_ 02

- 4 73603 - 2 736_04 - 739 01 + 739 02 - 2 739 03 + 2 Z39 05 - Z40_ 00
-2 2740 01 - 5 Y09 00 - 3 Y09 01 - YO9 02 - 2 Y12 01 - 3 Y12 03 - Y12 04

+ Y1205 - 2 Y13 .00 - 3 Y13 01 - Y13 02 - Y14 00, -1 <= -6 Z01_04

- 5201 03 - 6 20109 - 7 Z01_ 05 - 7 Z01_10 - 8 Z01_11 - 2 Z15 00
- 3271501 - 3 715 02 - 4 715 03 - 4 715 04 - 5 715 05 - 4 Z15 06

-5 2715 07 - 6 Z15 08 - Z24 00 - 2 724 01 - 3 Z24 02 - 4 724 03 - 3 Z2 8 08
- 4728 09 -5 2728 10 - 4 72812 - 5 728 13 - 6 728_14 - 3 728 15

- 4728 16 - 5 728 17 - 5 728 18 - 6 728 19 - 7 728 20 - 2 733 01
-3273302-2273303-3 23304 -4 233 05 -2 233 07 - 3 233 08

- 2273309 - 3273310 - 4 733 11 - 3 733 13 - 4 733_14 - 3 733_15

-4 733 16 - 5 733_17 - 736_00 - 736 01 - 2 736 _02 - 736 _03 - 2 Z36_ 04
-32736.05-2 2739 00 -2 739 01 - 3 739 02 - 2 739 03 - 3 739 04

- 4 739 05 - 740 00 - Z40 01 - 2 Z40_02 - Z41 00 - Y09 01 - 2 Y09 0 2

- Y1201 - 2 Y12.02 - Y12 03 - 2 Y1204 - 3 Y12 05 - Y13 02 - 5 ZZ5_ 00

- 6 226_00 - 7 ZZ7_00 - 8 ZZ8_00 - 9 ZZ9 00, -Z01_03 - Z15 00 - Z15 o1

- 715 02 - 724 00 - 728 08 - 728 15 - 728 16 - 728 17 - 728 18 + Z 33 02

- Z33_09 - Z33_10 - Z33_15 + Z36_00 - Z36_03 + Z39_00 + Z39 02 + Z 40_00
+ Z41 00 - Y12_03 + ZZ5 00 + 2 ZZ6_00 + 2 ZZ7_00 + 2 ZZ8 00 + 3 ZZ9_ 00 <=
0}



> maximize(obj,cnsts,NONNEGATIVE);

>

{Zzz7_00 = 0, ZZ8_ 00 = 0, ZZ9 00 = 0, X01_00 = 0, 201 03 = 0, Z28_ 1 4 =0,
Z28 09 = 1/6, z01_11 = 1/24, 733_03 = 0, Z33. 04 = 0, Z33. 05 =0, Z 33_07
Z33.08 = 0, Z33. 09 = 0, 233 10 = 0, Z33_11 = 0, Z33_13 = 0, Z33_14 =0,
Z33_15 = 0, 7Z33_16 = 0, Z33_17 = 0, Z36_00 = 0, Z36_01 = 0, Z36_02 =0,
Z36_03 = 0, Z36_04 = 0, Z36_05 = 0, Z39 00 = 0, Z39 01 = 0, Z39_02 =0,
739 03 = 0, Z39 04 = 0, Z39 05 = 0, Z40_00 = 0, Z40_01 = 0, 740_02 =0,
Z41 00 = 0, Y09_00 = 0, Y09 01 = 0, Y09 02 = 0, Y12. 01 = 0, Y12 02 =0,
Y12 03 = 0, Y12 04 = 0, Y12.05 = 0, Y13_00 = 0, Y13 01 = 0, Y13 02 =0,
Y14 00 = 0, ZZ5 00 = 0, ZZ6_00 = O, Z15 04 = 0, Z15 05 = 0, Z15 06 =0,
Z15 07 = 0, Z15 08 = 0, Z24 00 = 0, Z24 01 = 0, Z24 02 = 0O, Z24 03 =0,
Z28 08 = 0, Z28 10 = 0, Z28 12 = 0, Z28 13 = 0, Z28_15 = 0, Z28 16 =0,
Z28 17 = 0, Z28 18 = 0, Z28 19 = 0, Z28 20 = 0, Z33_01 = 0, Z33_02 =0,
Z01 04 = 0, Z01_09 = 0, 201_05 = 0, Z01_10 = 0, Z15 00 = 0O, Z15 01 =0,
Z15 02 = 0, 21503 =0

>

> subs(%,0b));

3/8

>

> (dualobj,dualcnsts):=dual(obj,cnsts,y);

>

dualobj, dualcnsts = y3, {1 <= -4 y1 + 7 y3 + Y9,

1

PRPRPRPNOORNUORPRORNRREPREPRPRPONNNONRNRRPREPRERONNLER
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<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=

4yl -y2 + 3vy3-y4-y6-2y8 - 3y9,

6yl -2y2+2y3-2vy4-y5-y6-y7 -3y8 -4 y9,

-yl + 4 y3 +y4d +y8 +2vy9 2 <=yl + 3y3 + y8 + y9,

3yl +2vy3 3 <=y2+3y3+yd+y6+2y8 + 3y9 1<=5y3-y9,
2yl +y2+2y3+yd+2y8+2vy9 1<=2yl+4y3-y4-y8-2Yy9,
4y3, 1 <=2yl +3y3-y9 1<=4yl+ 2y3-y4-y8 -2 y9,

2yl -y2+ 3y3-y4-y5-y6 -y7 -y8 -y9,

4yl -2y2+2y3-vy4-y5-y6-2y7-2y8 -2 Y9,

2yl +6vy3 1<=6yl-y2+vy3-y4d-y6-2y8 -3 Y9,

-yl + 5y3 +y8 +vy9 1 <=3 y3 + VY9,

4yl -y2 +y3 -y4-y5-y6 -y7 -y8 - y9,

vl + 2 y3 +y4d +y8 +2y9 2<=3vyl+y3+y8 +y9 2 <=yl + 4 y3
2yl +y2+y3+yd +y6+2y8 + 3vy9 1<=-2yl+5y3+y9
3yl -y2+ 3y3-y4-y5-y6 -y7 -y8 -y9,

-yl +y2 + 3 y3 +vy4d +y6 + 2y8 + 3 y9,

yl +y2 + 2 y3 +vy4 + 2 y8 + 2 y9,

2y2 +2y3+2y4+y5+y6+y7 +3y8+4y9 1<=2yl+ 2y3
4yl -3y2+3y3-2vy4-y5-y6-3y7-3y8-3Yy9

y2 + y3 + vy4 6 +2y8 +3y9 1<=2yl+y3 + y8 + y9,

2y9 2<=yl +y2 +y3 +y4d +y6 + 2y8 + 39,
+y8 +2vy9 2<=-3yl+6y3+yd+ y8 + 2y9,
<=3yl-y2+y3-y4-y5-y6 -y7 -y8 -y9,

2Vy9 2<=2yl +y3+y8 +y9 1<=yl + 2 y3,
<=5yl -y4 -y8 -2 y9

4y2 +6y3+3yd+y5+2y6 + 3y7 +5y8 + 6 Y9,

yl + y4 + y8 + 2 y9,
3y2+5y3+2y4+y5+y6+2y7 +4y8+5vy9 1<=yl + y3 + y9,
2yl +yd +y8 +2vy9 1 <=3yl 1<=-yl + 3y3+ y9,

yv4 + y8 + 2 y9, 1 <=6 y3-y4d -y8 -2 Y9,

7y2+9y3+4yd +2y5+3y6+6y7 +8y8 + 9 y9,
6 y2 +8y3 +4y4d+2y5+2y6+5y7 + 7 y8 + 8 y9,
5y2+7y3+3y4d+y5+2y6+4y7 +6y8 + 7 y9,
2yl -2y2 +4vy3-y4-y5-y6-2y7-2y8 -2Yy9

2yl -y2+5y3-y4-y6-2y8 - 3y9
-y2 + 5y3-y4 -y5-y6 -y7 -y8 -y9, 1<=-2yl + 7 y3-y9,
-4 yl + 8 y3}



> minimize(dualobj,dualcnsts, NONNEGATIVE);

>

{y6 = 0, y9 =5/8, yl = 1/2, y2 = 0, y3 = 3/8, y5 = 0, y8
>

> quit

0, y7



