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Minimize : Minimize :
Xp+Xg +X3+X4 +X5=2 X1+ Xy + X3+ X4 +X5=2
Subject to: Subject to:
X; + Xy + X4 21 X
b 4>1 10110 Xl
X + X3 + X5 >
235>1 01101X2>1
X3 + X4 + X5 > . 2
3RS 001 1 173

X4

1 0 01 0
Xs

Solution: Z =2, when X; =1, X5 =0,X3 =1,X4 =0
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Ny=1; Create POSy, consisting of entire Sp, Create NEG consisting of entire Sy // Initialize

1 for neg;, i=1 to Ny do | A PHASE I STARTS

2 forj=ltoN; do{ Aoy each POS,, ; mareix

3 for k=1 to K do { #ereate new BIN; matrix

4 for 1=1 to number of POS;; ; rows do |

5 if pos"M[k] = neg; k] then bin/[k] = 0;

6 if pos ' [k] # neg;k] then bin/[k] = 1;

7 il pos/’ I'J[k] ="#" then bin/[k] = 0; A missing value encounvered
8 if neg[k] = *** then bin/[k] =0, }] A missing value encouniered

9 S0L; = SolveSCProblem(BIN;); }
10 PruneMatrices(POS; ,; SOL;, j=1.....Ni, i
11 ApplyGeneticOperators(POS; ;. SOL; , j=1.....N; )

12 N=1: Heounter for POS., matrices

13 forj=ltoN,_ do{ Afor each POS;; matrix

14 if POS; ;; was not pruned or redundant then {

15 fork=1to K do { Aikrough entire solution vector
16 if SOL[k]=1 then | Athen create new POS, y; mairix
17 for 1=1 to number of POS,, ; rows do {

18 if pu:s.i"‘i[k]:m:gi[k] then add pos.i"‘j Lo POS; y; matrix; } |

19 NzN4+l; )

20 forj=1toN;do{ Hior each POS; matrix check if it large enough to be not considersd as a noise

21 if number of rows of POS;; < NoiseThreshold then | remove POS,; from the iree; Ni=N;-1:1}
22 EliminateRedundantMatrices(POS; j=1,... N): |
23Create BIN matrix that consist of N . columns and Npog rows, and fill with zeros % PHASE [ STARTS

Afori=1to y, do{ A for all tree leaves
¥ N

25 forj=1to Npgs do |
26 for k=1 to number of rows of Posﬂm p do { if pm;jn"" = pﬁrtﬂlifri-\.fu]m binj[il=1:} }}

27S0L = SolveSCProblem (BIN); A select best leaf node subsets

2Blori=lto y  do| # through entire solution vector
Nyzo

290 create BIN=NEG;

30 if SOLLi]=1 then [ A back-project POSwq  matrix

31 for j=1 to K do |

32 for k=1 to Nyp do { )

i3 if neg[j1="*" then bin,[j1=0; else |

34 for 1=1 to number of rows of pOg, . do[if POS;H#W"U] =neg;[j] then bin,[j1=0; } 11}

35 forj=lto Kdo { A convert BIN; values o binary

36 for k=1 to Ny do { if hinki[j]:fﬂ then hjnﬂ[j]=ﬂ;} I
37 S0L; = SolveSCProblem (BIN;);

38 forj=1to Kdo { A start generation of i-th rule
39 if SOL;[j1=1 then ( Aadd selectors 1o the rule
40 for k=1 to Ny do { if bin'k[j]=l then add “azneg,[j]" selector to the Rule;: }}})

A PHASE TN STARTS
41 bestftcovered=0; previous_best#covered=(); A holds # ex. covered by the rule
42 while best#covered=0 do | Aunril best rules are accepred
43 fori=lto Nh'm do | A through all generated rules
A4 covers;=Npns. A # examples covered by Rule;
45 for j=1 10 Npos do | A for all examples in POS
46 for k=1 to K do {
47 for 1=1 to number of selectors in Rule; do |
48 if a;=k and v,=pos;"'[k] then { covers;=covers; -1; j=j+1; }}}} # example not covered by Rule;

49 if hest#covered<covers; then best#covered=covers;; best_rule=Rule;; }

50 Npog = Npog — besl‘#co\fered',

51 if Npog<StopThreshold or Npos=0 then STOP;

52 POS,, =POS,;, — examples covered by best_rule;

53 il (bestfcovered<previous_ besti#covered/2 and besttcovered<Npps/2) then best#covered=-1; A multiple rules
54 previous_best#covered_examples=besi#covered_examples; )
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Ex.# F1 F2 F3 F4 Class
1 1 2 3 * 1
2 1 3 1 2 1
3 * 3 2 5 1
4 3 3 2 2 1
5 1 1 1 3 1
6 3 1 2 5 2
7 1 2 2 4 2
8 2 1 * 3 2
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"7 fitness

'® stop threshold
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