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Algorithm 1 Algorithm for the Optimization Problems

Algorithm 2 Algorithm for Clustering

Input: Dataset O, k, A\, w

Output: Set S(|S| = k) that maximizes f(.5)
1: Initialize the set S = ()
2: Find 2* = arg max p(z) and set S = {z"}
3. while |S| < kz(els

4:  Find y* € O\S such that y* = arg maxd’ (y, S)
yeO\S

5: SetS:SU{y*}

6: end while
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Input: Data set O, r1, 72
Output: Set of clusters C = C1,Ca, ..., C|
1: clusterLabel = 1
2: for: =110 |O| do
3:  if o; is not in any clusters then
4: Mark o; as the center and initial representative of the cur-

rent cluster

5: X = retrieveNeighbors(o;, 71, 12, O)
6: for all o € X do

7: if o is not in any clusters then

8: Mark o with current clusterLabel
9: end if

10: end for
11: clusterLabel++

12 endif
13: end for
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Algorithm 3 Algorithm for Optimization Problems Leveraging

Clusters
Input: C, k, )\, w, 71,72

Output: Set S(|S| = k) that maximizes f(.S)

1: Initialize the set S =

2: Find * = arg max p(x) and set S = {z*}
z€O

3. while |S| < k do

4. Find o}, such that o}, = arg max d’(0; rep, S)

0i,rep€C;

5. foralli=1to|C|do

6: Estimate upper bound of each cluster m
7 if d'(0}ep, S) < d'(C;, S) then

8: C’'=C’'u{C}

9: end if

10:  end for

11:  Find y* € C’\S such that y* = arg maxd’ (y, S)
ye C/\S
12:  if y” is representative data of C; then

13: Select new representative data for C;
14 endif
15 SetS=SU{y"}

16: end while
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Algorithm 4 Algorithm for Hierarchical Clustering
Input: Data set O, r1, 72

Output: Set of upper clusters UC = UC1,UCs, ..., UC;
1: upperClusterLabel = 1
2: for i = 1to |O| do
3:  if o; is not in any clusters then
4 Mark o; as the center of the current upper cluster
5: X = retrieveNeighbors(o;, 71, 00, O)
6: for j = 1to|X|do
7: lowerClusterLabel = 1
8: if 0;; is not in any clusters then
9: Mark o;; as the center and initial representative of the
current lower-level cluster
10: X' = retrieveNeighbors(0;;, 00, 72, X)
11 for all o € X’ do
12: if 0 is not in any clusters then
13: Mark o with current lowerClusterLabel and up-
perClusterLabel
14: end if
15: end for
16: end if
17: lowerClusterLabel++
18: end for
19: upperClusterLabel++
20:  end if
21: end for
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Algorithm 5 Algorithm for Optimization Problems Leveraging Hi-

erarchical Clusters
Input: UC, k, A\, w,r1,72

Output: Set S(|S| = k) that maximizes f(.S)

1: Initialize the set S = ()

2: Find * = arg max p(x) and set S = {z*}
z€eO

3. while |S| < k do

4:  Initialize the sets UC’ = LC’ = ()

5. Find o}, such that o}, = arg max d'(0s,rep, S)

0i,rep€UC;
6. foralli=1to |UC|do
7: Estimate upper bound of each upper cluster m
8: if d'(0}ep, S) < d'(UC;, S) then
9: UC’'=UC’u{UC;}
10: end if
11:  end for
122 foralli =1t [UC’|do
13: for all j = 1to |UC;| do
14: Estimate upper bound of each lower-level cluster
d'(LCi;, 5)
15: if d' (0}, S) < d'(LCyj, S) then
16: LC’ = LC'U{LC;;}
17: end if
18: end for

19:  end for

20.  Find y* € LC’\S such that y* = arg max d'(y, S)
yGLC,\S
21:  if y” is representative data of LC;; then

22: Select new representative data for LC;
23:  endif
24: SetS=SU{y"}

25: end while
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dUC;, S) = max
LC,;€UC;,1<j<m

RIZ, T 2 A8 NT —F WY ) % FlifED L5}

{d'(LCy5,9)} (13)

d'(LCy;,S) DWESFHEICO>WTHMET 5. EkFEDI 5

A% DL EFR, FHGfEZ EREEND T — & IR EDIH
EIRFT BEICOMRL, WA EREZHETSE I ETRD B,
IEEAND T — 2 ICIMREDOIE (55 11H) o L, Thir
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(¥ 3(a)) .

Lo {p(vij)} = p(0ijcen) + lqw|r2 (14)
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Br OFHNICR NS, ko, Efiz 728 DhiT—%
EIEBEAND T =2 LD, KT —F DA a7 %MKk L 7 PEifE
ZEHL, ZORROWEMER/DNE % 5 IEEAND T — 5 %
unny €S T2 L, UTORTIHETES (HM3(0D)) .
max {min(%p(u) + Ad(vij,u))}

vi; €ELC;; "u€S
1
= §p(UNN) + Md(0i,cen, unn) + 71} (15)
NSRS, Ty IRFDERZHETE, LTFTORT
RIN5.,

_— 1
d'(LCy;, 8) = E{P(Oij,cen) +|qwlr2}

1
+ EP(UNN) + Md(0i,cen, unN) + 71}

1
= {i(p(oij,cen) +p(unn)) + Ad(04,cen, unnN) }
1
+ 5|q.w|r2 + Ary
, 1
= d'(0ij,awis, S) + §|q-’w|7“2 + Ar1 (16)
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