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Abstract: Based on designing of reverse operator integer coding, the artificial wolves’ position and intelligent behaviors

are redesigned. Then combined with the probabilistic nearest neighbor method, a discrete wolf pack algorithm(DWPA) is

proposed to solve traveling salesman problem(TSP). The DWPA preserves the cooperative searching feature based on job

distribution of the wolf pack, and makes a good balance between the searching ability in breadth and depth. Algorithm

efficiency of TSP problems against five existing algorithms is examined for C-TSP and some TSPLIB instances of various

sizes. Simulation results show that the DWPA has more advantages on accurate rate, computational robustness and iteration

number.
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0 ÚÚÚ óóóÀ1û¯K (TSP)´²;�|Ü`z¯K,¯K�3���^H{¤k¢½��á£´. TSP¯KA^�©2�,éõy¢¯KÑ�±Ä�ǑT¯K?1�),X:�<ÅÊ,5y!�ä´dìÙ�!�ýNÝ!O�Åé�!Åì<���[1]. ïÄTSP¯Käk­��nØÚ¢Sd�,�TSP¯KáuNPJ¯K,�)�Ǒ(J.�X©|.½�DÚ�)�{�{AéÏ¢½êþÅìO\¤Úu� “|Ü�¿”¯K. g,.�þ�)Ô?z�+NÆ�ǑÆö��

)E,`z¯KJø
éõé«[2].¢D�{[3]!âf+`z�{[4]!¬+�{[5]!<ó·+�{[6]!D»Á+`z�{[7]!)Ô/n[£�{[8]!2IÌÂ¿��{[9]��U�{�^u)ûTSP¯K.ù
�U`z�{�� �
)�m¿O\
3k��mSé�¯K�`)�VÇ.�éõ�{Ó�Ǒ�3Øv,XÂñ�ÝúÚ�\ÛÜ4��[10]. Ïd, TSP¯KǑ�®JÑ,�E�2�ÆöÀǑ�~äkïÄd�ÚJÝ�¯K��[11]. Ó�, TSP¯KǑ´µd�{lÑ�mÏ`5U���k��OK.éuu)ÔH+�+N)���,©z [12]lÞH!&H!�H�ÂvFÏ: 2014-07-03¶?£FÏ: 2014-12-29.Ä7�8: I[g,�ÆÄ7�8(61472442, 61472443, 61203268)¶É´ó§�ÆnØ�8(WJY201511, JLX201540,

JLX201503).�ö{0: Çm�(1986−), I, ù�, l¯?zO�!&EXÚó§��Uûü!�Uêâ�÷�ïÄ¶ÜÂ´(1963−),I,�Ç,Æ¬)��,l¯&EXÚó§��Uûü!�Uêâ�÷�ïÄ.



1862 � � � û ü 1 30 òØÓ�I©ó�ÆÝ©ÛH+Ó�1Ǒ,�O
�«#�+N�U�{—–H+�{ (WPA).©z [13]3dÄ:þ,Ú\0-1�?�?è,¿Äu$Ä�fJÑ
�?�H+�{,¤õ^u0-1p���¯K��).�©3WPA�{�Ä:þ,Ú\�êS�?è,¿(ÜVÇC��©z�{,JÑ�«lÑH+�{ (DWPA)^u�)TSP¯K,¿æ^õ|ØÓ5���~Úõ«�U`z�{�é'�ý�y
¤JÑ�{�k�5.

1 lllÑÑÑHHH+++���{{{
1.1 ���


½½½ÂÂÂ�3n×m�)�m¥nǑH+5�, mǑCþêéATSP¯K¥�¢½êþ. <óH i� �½ÂǑXi = {xi1, xi2, ⋅ ⋅ ⋅ , xim},<óH¤B���Ôí�ßÝǑY = f(X); XiéATSP¯K¥��^�1´»?è, Y éAu´»�Ý,Ù¥xijǑ1 i^�1´»?è�1 j�?è ��¢½.,kxip ∕= xiq ,

p ∕= q,�xip, xiq , p, q, j ∈ {1, 2, ⋅ ⋅ ⋅ ,m}.½½½ÂÂÂ 1 (<óH�m�ål) <óH p� q�m�ål½ÂǑü^´»?èXp�Xq�m���ú�fS� (LCSS)ål, LCSSåläN�)�{ë�©z [14].½½½ÂÂÂ 2 (C�Ý) C�ÝNear(b → a) = jL«¢½ b´åla1 jC�¢½.XNear(2 → 5) = 1ÒL«¢½2´å¢½5�C�¢½;Ón,e¢½1´å¢½413C�¢½,K¢½1�éu¢½4�C�ÝNear(1 → 4) = 3.½½½ÂÂÂ 3 (C�VÇ) C�VÇP (c → d)L«3(½À1´»�,²L¢½ c�,¢½ d�Ǒe�À1¢½�VÇ.½½½ÂÂÂ 4 (�=�f) éu,^´», �=�f
Rev(Xi, a, b), a ∕= b, L«ò´»Xi¥ a� b�m (�) aÚ b)¤k�¢½?1_S­ü. XJXi = [1, 3,

6, 4, 2, 5, 7, 8], a = 3, b = 5, KRev(Xi, a, b) = [1, 5,

2, 4, 6, 3, 7, 8].

1.2 VVVÇÇÇCCC������©©©zzzë��þ©zÚTSPLIBJø�TSP¯K��á´»ãØJuy, TSP¯K��`)Ñkü�Ä�A:: 1)�¢½o´�Ùål�C�C�¢½�ë;

2)�`´»¥vk��. Ïd,�O�©)�VÇC��©z�{,äNÚ½Xe:

1)��C�¢½Ý
A.éu,�8I¢½ i,��Ù�¢½�éu i�C�Ý,UC�Ý�,Sü�Ù�¢½. A(i, j)L«�é¢½ iC�ÝǑ j�¢½,=k

Near(A(i, j) → i) = j.Ù¥: A(i,m) = i, j ∈ {1, 2, ⋅ ⋅ ⋅ ,m}�A(i, j)��Ø�uA(j, i).e i = 2, A(i, :) = [1, 4, 5, 3, 2], j = 3,K
A(2, 3) = 5L«å¢½ 213C�¢½Ǒ 5,Ó�k
Near(5 → 2) = 3.

2)��C�VÇÝ
B. éu,^´», B(i, j)L«e¢½ iǑ�
À1¢½,K� iC�ÝǑ j�¢½A(i, j)¤Ǒe�À1¢½�VÇ,=B(i, j) =

P (i → A(i, j)). 5½B(i,m) = 0, ÏǑÜ{�´»¥,�¢½²L�=²L�g.e i = 2, B(i, :) =

[0.4, 0.3, 0.2, 0.08, 0.02], j = 3,KB(i, j) = 0.2L«²L¢½2��XÀ1¢½A(2, 3) = 5�VÇǑ0.2,=kP (2 → 5) = 0.2 .eD´üü¢½mål|¤�Ý
,KD(p, q)L«¢½p�¢½ qm�ål.Ù¥ p = q�, D(p, q)

= ∞, 1/D(p, q) = 0.�þ¡Ý
AÚBéA, p = i,

q = A(i, j),K���LÞÝ

B∗(i, j) =

1

D(p, q)
m
∑

t=1

1

D(p, t)

=

1

D(i, A(i, j))
m
∑

t=1

1

D(i, t)

. (1)â®úÙ�¢�ÚO,8
¤æ^¢~��`´»¥��¢½��*dÑ3åÙål�C�
20�¢½�S[15]. Ïd,ùp���C�ÝǑNmax = 20,

NmaxL«�éu,¢½ i,C�Ý�uNmax�¢½ò±é��VÇp0¤Ǒ i�e�À1¢½,��� p0

= 0.01. Ïd,�dLÞÝ
B∗O���C�VÇÝ
B,Xeª¤«:

B(i, j) =

⎧










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
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


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




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(1− p0)
B∗(i, j)

Nmax
∑

j=1

(B∗(i, j))

, j ⩽ Nmax;

p0
B∗(i, j)

m
∑

j=Nmax+1

(B∗(i, j))

, j > Nmax.

(2)

3)�ÅÀ���¢½ i�ǑÑu¢½,dC�VÇÝ
B(½Ùe�¢½���C�Ý j,âC�¢½Ý
A(½ i�e�À1¢½A(i, j); 2±A(i, j)�ǑÑu¢½­E
ãL§(½Ùe�À1¢½,Xd��À1�¤k�¢½=)¤�^Ü{´».ù��±)¤n^Ü{´»,?
�¤�©)�VÇC��©z.I`²�´,Ǒ��)¤�´»¥­EÑy�Ó�¢½,3�âC�VÇ(½¢½ i�e�¢½
,Lkò®À1L¢½�éAC�VÇ�Ǒ0.,	, duî�«©
C�ÝNear(b → a)Ú
Near(a → b),C�¢½Ý
AÚC�VÇÝ
BÓ�÷v�é¡5. Ïd,VÇC��©z�{�Kþ



1 10Ï Çm��: �)TSP¯K�lÑH+�{ 1863Ǒ·^u�é¡TSP¯K�©)�)¤.

1.3 ���UUU111ǑǑǑ£££ããã
DWPA¥ÞH�)5KÚH+�#Å�Ó©z

[12],e¡ò�ãir!ð�Ú��3«�U1Ǒ.

1)ir1Ǒ.òØÞH	�¤k<óHÀǑ&H3)�m¥|¢�Ô.�YiÚYlead©OǑ&H iÚÞH¤a���Ôí�ßÝ,eYi > Ylead,K&H iO�ÞH¿uåð�1Ǒ;eYi ⩽ Ylead, K&H©O�ℎ���
?�Ú,¿P¹zg¤a���Ôí�ßÝ.äN/,�1 p��� (p = 1, 2, ⋅ ⋅ ⋅ , ℎ)
?�Ú=´3&H i�?èXi = {xi1, xi2, ⋅ ⋅ ⋅ , xim}¥�ÅÀ���¢½xij ,�C�VÇÝ
BÚC�Ý
A(½¢½xij�C�¢½xik, xij+1ǑXi¥xij�e��?è ¢½,K�1�=�fRev(Xi, xij+1,

xik)�g. �Yi0ÚYip©OǑÙ�1p���
?
!�¤a��í�ßÝ,KÀJ÷veª���
?�Ú,�#&H� �Xi.

{p∣Y ∗

i = max{Yip, p = 1, 2, ⋅ ⋅ ⋅ ,m}, Y ∗

i > Yi0}. (3)­E±þ�ir1Ǒ,��Yi > Ylead½irgêT ����irgêTmax.

2)ð�1Ǒ.ÞHÏLÌ�ð8�H�ÞH �Xsà8.òØÞH	¤k<óHÀǑ�H,�H¯��ÞH¤3 ��Q.äN/,3ÞH �?è¥�ÅÀ��ÝǑ stepb��ã,O��HXi¥±�ÓmÞ½(�!�ÝǑǑstepb��ã,¿òÙ�¢½��AN�,��¤k¢½Ñy�=Ñy�g. XXs

= [1, 2, 3, 4, 5, 6, 7, 8, 9, 10],Xi = [9, 6, 4, 3, 1, 7, 2, 10, 8,

5], stepb = 3,�ÅÀ�Xs¥��ã [3, 4, 5]O�Xi¥� [3, 1, 7],��Xi = [9, 6, 4, 3, 4, 5, 2, 10, 8, 5],,��âN�'X4 → 1, 5 → 7?1N�,��Xi = [9, 6,

1, 3, 4, 5, 2, 10, 8, 7]. ù«?è�N�é�H�Ü©�?è�?1
�3,Ny
�H i��N²�;òÞH?è ���O��H�k�?è�,Ny
+N`D�N (ÞH)�²�é�N1Ǒ���.�Qå¥,eYi > Ylead, KT�H¤ǑÞH¿uåð�1Ǒ;eYi ⩽ Ylead,K�H iUY�Q��
dis ⩽ dnear,Ù¥ disǑ�H i�ÞHm�ål,�½ål dnear = ⌈m/w⌉, ⌈∗⌉Ǒ�þ��, wǑål�½Ïf.

3)��1Ǒ.ÞH���HÚ&Hé�Ô?1��, òÞH� �XsÀǑ�Ô¤3 �.Äk3ë����<óHi�?èXi = {xi1, xi2, ⋅ ⋅ ⋅ , xim}¥�Å�)��¢½ a, �é�Ô �Xs = {xd1,

xd2, ⋅ ⋅ ⋅ , a, b, ⋅ ⋅ ⋅ , xdm}¥ a�e�¢½Ǒ b; ,�3
Xi¥ò¢½ b�\�¢½ a��. duë����

<óH�p�m�ål�C,Ǒ�¯ò�ÔÓ¼,Ñ¬?1&E��Ú�6. äN/, òüü<óH� �?è?1'�ö�,=Äk3ë����<óH i�?èXi = {xi1, xi2, ⋅ ⋅ ⋅ , xim}¥�Å�)��¢½ c�Ǒ�ã¢½S��å©¢½,¿(½�ã�ÝǑ stepc�¢½S�ã s))1; 3,��<óH� �?èXj = {xj1, xj2, ⋅ ⋅ ⋅ , xjm}¥�w´Ä�3�¹�Ó¢½�^SØÓ�¢½ãs2,e�3,K'� s1Ú s2�´»�Ý,e length(s1) < length(s2),K|^ s1O�Xj¥� s2,��½,.��é¢���1Ǒ�<óH �?1�8ûü,û½´ÄéÙ �?1UC.��1Ǒ¥
ö��\ö�Ny
H+�&ED4�`D�N (ÞH)�²���Å�;�ö�é'ö��n)Ǒ���<óH�m�pÝ&E�6ÚH+3�Ô±����SN�±���Z�Â �,Ny
�{3`D)�NCé�`)�°[|¢,Ó�ù«�k�Å5� �N�Ǒk|u~��{�\ÛÜ4��VÇ.nþ, DWPA�{�O�6§Xã1¤«.

!"#$

%&#$

'(#$

)*+,

,-)*

./0123

45?

6789:,;<
=>?@AB{ }Y i

N

N

N

N
Y

Y

Y

Y

d dis> near

Y Yi> near

Y Y T Ti> or >lead max

CDEFGHI,-

6789:,;<
=>?@AB{ }Y i

JK+,LMNOPQ+,

ã 1 DWPA��{6§
2 ¢¢¢������©©©ÛÛÛǑ
�y�{5U. Äk�)¥IÀ1û (C-

TSP)¯K±�y¤JÑ�{�k�5.Ǒ?�Úé'©Û,æ^TSPLIB�IO¥�õ|êâ,¿�¬+�{!¢D�{�õ«�U�{?1é'O�.¢��¸Ó©z [12].

2.1 ���{{{kkk���555ÿÿÿÁÁÁ, C-TSP ¯̄̄KKK
C-TSP̄ K=´�?1 “rH¥I”�Ài,¯XÛ5yÀi´»âUiH¤k��`½!�¬Úg£



1864 � � � û ü 1 30 ò«Ä? (Ø¹le)�´�QØ­Eq�á.XUìqÞ{,�k 1.325 × 1032��Y,êþ
�,ùpæ^þã�lÑH+�{?150gÕáO�.ã2ǑO�����`´»ã.
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ã 2 DWPAO�C-TSP̄ K¤���`´»ã3´50gÕáO��S�Âñ­�.Xã3¤«,�{Âñ�Ý�¯,²þS�gêǑ 26g. 50gÕáO�¥, DWPAk45g���`)15 377.71,�ù�(J`uÙ�©z¤�Ñ�15 379.16[16]!
15 942[17]!15 381[18]Ú15 404[19]�(J. ÚO50gO��(J, DWPA�{¤�C-TSP̄ K�²þ)Ǒ
15 378.43,��)15 397.43� �Ǒ 0.13%. dd��DWPAäk����)°ÝÚ�)­½5.
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2.2 ���{{{555UUU'''���Ǒ?�Ú'���{5U, òlÑH+�{
(DWPA)�¢D�{ (GA)[3]!¬+�{ (ACO)[5]!�[ò»�{ (BSA)[20]!U?�[ò»�{ (ISA)[21] Ú��âf+�{ (CPSO)[22]Ò)ûØÓ5��TSP¯K?1é'O�. æ^TSPLIBIO¥�bays29!
eil51!berlin52!gr96!pr144Úgr202�6�T-SP¯K?1õgÏ`O�.éu¢�(J,Ú\XeµdIO:�`�best,���worst,²þ�ave,IO� std,¤õÇSR, �PDbest,²þS�Âñgê Tave.�
S0ǑTSPLIBJø��á´»�,eO����`´»�÷vbest/S0 < 1.03,KÀdgÏ`O�¤õ[23].,	 �PDbest�deªO���:

PDbest =

T
∑

k=1

(bestk − s0)

Ts0
× 100%. (4)

Ù¥: bestkǑ1 kgÕáO�¤�TSP¯K��á´»�Ý, T ǑÕáO��gê,�T = 30. PDbestL«�{¤�(J�éuTSPLIB�IO¥�Ñ)� �,��Ǒ�,ePDbestǑKêK`²�{���á´»'TSPLIB�Ñ��á,�ýé���L«�{��(J��.¢�����S�gê iter maxØgr202Ǒ3 000	,Ù��Ǒ1 000.��{�©«+5��Ǒ100,Ù�ëê�â�'©z�Ä��K��Xe:

BSAÚ ISA�{��©§ÝT0 = 1 000,ª�§ÝTend = 1e-3,�§Ýe�S�gêǑL = 500,ü§�Ç q = 0.986 3;

ACO�{�&E�­�§ÝÏf� = 1, éuªÏf�­� = 5,&E��uÏf � = 0.1,~Xê
Q = 1;

CPSO�{¥ÆSÏf c1 = c2 = 2, .5�­= 0.729 8,�N�Ý��Ǒ [−0.5, 0.5];

DWPA�{¥��irgêTmax = 10,ål�½Ïfw = 18,Ú� stepb = 6, stepc = 18,�#'~Ïf� = 2;

GA�{��ÚCÉVÇ©OǑpc = 0.9Ú
pm = 0.05,æ^�Åõ:��ÚCÉ.$^ACO!CPSO!GA!BSA!ISAÚDWPA8«�{ébays29!eil51�6�TSP¯K©OÕá$�
30g�ÚO¢�(JXL1¤«,Ù¥�{S�ª�^�Ǒ:����S�gê½�`)3100gS�S��#. duTSP¯K¶¡¥®�¹¯K��ê&E
(Xbays29��êǑ29, eil51��êǑ51�),�d�3L1¥�Ñ.Ǒ
�*�£,ã4�Ñ
DWPA�)
6�TSP¯K¤���`´»,îp�I�©OL«X�IÚY �I.L1¥, d�`)Ú²þ��é'��, DWPAéuØÓ5��TSP¯KþU|¢��`´»,Ù¥bays29!eil51!gr96!pr144Úgr202ù5�TSP̄ KO�����`´»Ñ'TSPLIBJø��`´»�`, AOéueil51!gr96!pr144!gr202ù4�TSP¯K, 30gO�¤�²þ�Ñ�`uÙ�5«�{��`�,¿©�A
DWPA�{äk�p�Ï`°Ý;d��)!IO��é'��,Ǒ,TSP¯K��êØ��,�Øpr144	, éuÙ�5�¯K, DWPA�{�IO�Ñ��,w«�{äk���O�°�5. ¤õÇ! �Ú²þS�gêNy
�{Âñ�,�°Ý�`)�Uå,XL1¤«, DWPA�{é6�TSP¯K�30gO��¤õÇÑǑ100%, ���u1%, ²þS�gê3450g±S, Ny

DWPAäkû���ÛÂñUå,
Ù�5«�{Ñ



1 10Ï Çm��: �)TSP¯K�lÑH+�{ 1865L 1 6«�{�)ØÓTSP¯K��5U'�
TSP¯K TSPLIB�`) �{ best worst ave std SR/% PDbest/% Tave

BSA 9.186 8e+3 1.093 0e+4 9.727 6e+3 353.982 7 36.67 4.692 3 33

ACO 9.178 4e+3 9.318 6e+3 9.274 3e+3 42.101 9 100 −0.18 435

GA 9.105 9e+3 9.777e+3 9.329 9e+3 165.911 6 86.67 0.42 344
bays29 9.293 3e+3

ISA 9.074 1e+3 9.520 9e+3 9.168 3e+3 111.272 6 100 −1.32 49

CPSO 9.074 1e+3 9.598 0e+3 9.243 8e+3 185.420 8 93.33−0.51 522

DWPA 9.074 1e+3 9.104 4e+3 9.078 6e+3 8.407 4 100 −2.29 12

eil51 429.983 3

BSA 458.069 9 596.487 3 512.504 4 29.217 4 0 19.19 79

ACO 442.030 0 457.709 9 451.097 9 4.550 7 6.67 4.91 460

GA 437.340 8 479.245 7 455.921 4 9.426 8 3.33 6.02 394

ISA 436.667 3 462.125 9 448.730 6 7.257 4 23.33 4.36 93

CPSO 444.807 6 494.712 5 464.464 0 12.400 3 0 8.02 878

DWPA 428.871 8 437.216 7 431.215 7 2.564 6 100 0.29 52

berlin52 7.545 4e+3

BSA 8.200 4e+3 1.005 7e+4 9.204 4e+3 445.006 3 0 22 58

ACO 7.641 8e+3 7.847 4e+3 7.701 9e+3 51.505 6 86.67 2.09 455

GA 7.606 9e+3 8.616 9e+3 8.156 3e+3 242.874 3 6.67 8.11 478

ISA 7.544 4e+3 8.395 0e+3 7.986 6e+3 189.950 7 6.67 5.86 71

CPSO 7.772 7e+3 8.694 1e+3 8.210 3e+3 226.124 3 0 8.83 882

DWPA 7.545 4e+3 7.598 4e+3 7.546 2e+3 9.873 0 100 0.02 34

gr96 512.309 4

BSA 676.682 2 925.158 2 796.760 9 59.373 7 0 55.52 122

ACO 546.889 3 564.370 7 553.474 4 4.475 9 0 8.04 574

GA 522.968 7 597.826 8 563.747 7 16.408 2 3.33 10.04 974

ISA 524.467 6 579.503 5 546.875 6 13.294 2 3.33 6.75 120

CPSO 661.391 9 834.751 0 726.390 0 40.004 8 0 41.79 987

DWPA 510.886 3 525.896 7 517.154 5 4.522 7 100 0.95 258

pr144 58 537

BSA 9.466 3e+4 1.289 3e+5 1.138 5e+5 9.254 7e+3 0 94.5 1000

ACO 5.916 8e+4 5.998 2e+4 5.958 6e+4 189.124 2 100 1.79 512

GA 8.372 3e+4 1.403 0e+5 1.077 8e+5 9.943 9e+3 0 84.12 999

ISA 5.860 5e+4 6.257 2e+4 5.956 6e+4 1.058 8e+3 83.22 1.76 976

CPSO 1.251 0e+5 1.763 2e+5 1.495 2e+5 1.436 3e+4 0 105.42 996

DWPA 5.853 5e+4 5.877 9e+4 5.860 4e+4 81.888 1 100 0.1 245

gr202 549.998 1

BSA 636.862 6 719.430 9 669.868 6 20.069 8 0 21.79 923

ACO 516.872 1 543.797 6 532.685 1 8.127 6 100 −3.15 1 343

GA 520.582 7 556.750 0 535.771 8 8.409 0 100 −2.59 998

ISA 501.209 2 521.273 4 511.878 2 5.048 5 100 −6.93 888

CPSO 682.519 8 790.284 5 729.900 4 25.531 4 0 32.71 995

DWPA 490.066 9 507.553 4 498.050 6 3.706 9 100 −9.45 404ØÓ§Ý/�\ÛÜ�`�I��õ�S�gêâUÂñ.©Û�Ǒ:éuXTSPù��(�E,!äk
�|¢�m�lÑ`z¯K, GA�{ÚACO�{�|¢�mÑ��,N´ÑyÊ¢,Âñ�Ýú!́ �\ÛÜ�`[24]; BSA�{ÚCPSO�{Âñ�Ý�¯,�°Ý�$,Ǒ´�\ÛÜ�`[25]; ISA�{�5Uk¤U?, �O�°ÝÚ­½5�¡E�uDWPA�{. 
DWPA�{%Ø,,Äk�©)�VÇC��©zJp
�©)�þ;ir1Ǒ��¡ÏL<ó
&H�ØÓ���B&,�<óHU¿©H{|¢)�m,��¡ÏL�VÇC��K�1�þ��=�f,��ålC�¢½±��VÇ�ë,Ó�Ǒ��´»¥Ø�3���>,���Ý/�y¢½º:�¤àõ>/,l
��/�ï�á£´;ð�1ǑÏLòÞH��Å�Ý�?èãE��Ù��H,��H+¯�/�`û)«�£Ä,?�Ú �
|¢��;
��1Ǒ¥ÏL�\ö�Ú<óH3�Ô±�¤?1�üü&E�p,='��Åêþ¢½´ã��Ý,¢y
ÛÜ��\|¢. DWPA�{3H++
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