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]ih\q"je/
[c/Eje~�ria"a"de-"dkj�r@[c/g[V-"/�]5[V-n/EU�Y*[cr@[c/fYfw+��|�/Ea;[Vb>r5jejk~�Y*/f|i/EazY*[cr5[V/fYf�"�Ma"]@l$azriY$[V-"/&�cpM/E|�/Eay��Uc/fr@[�v�]@l{/EUZY?��UV];Y*/
[V]�q"Uc]ih\dea"/Ean_E/i����d��(S�-Mb��"�+ria��n �r5a��(¡�-nr5]>�"¢�/fd£�(r5anty��dea�w u W9[V/EU�aMb"h\/EUc]ibnY$rijkjederian_
/IY$r5ant�_E]ib"a;[V/fU*¤?r5jejederian_
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WX/Ir@[c/ft�r5jej�[V-"/�]i[V-"/fU�Y�[Zr@[c/fY.]ian/��M~D]�a"/i�nq"b [*[cdkanmDr5a�/Eant�[V]3[c-"/�¢`riUVUcdea"m\pM[cr@[c/fY$v�/fUVde] txw

��]�bDr5Uc/�mide|i/fa�r�h�r5q�[c-nr@[�YV-"]@l�Y�[c-"/&q(]�YVdk[Vde]ia�]5W�[c-"/�_fr5q"dk[crij"WX]iU�/fr�_Z-\Y*[cr5[V/��;riant3[V-"/��>]�Uct"/EUZY¥�>/E[�l�/f/Ea\[c-"/
Y�[Zr@[V/IY�r�Ygr�YV/EUcdk/IY&]iW+jkdea"/�YV/Emih\/fa�[ZYEw���]�b"U{¦�]i��d�Y�[V]�t /
[c/EUch\dka"/3l$-"d�_Z-�Y*[cr5[V/fY�l{/EUc/��nm�-;[Vdea"m�l$dk[V-`/fr�_Z-y]5[c-"/EUIw
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1 ≤ n ≤ 600
]5W�Y*[cr5[V/IYE��riant^[c-"/�a;bnh��(/EU

1 ≤ m ≤ 4000
]iW&�(]iUZt /EU\Y*/fmih\/Ea;[ZYEw^,.-"/�a"/E­;[

njkdea"/fY&t /fYc_
Ucdk�(/�[V-"/�_E]M]iUZt dka>r@[V/IY.]5W¥_Eriq"d�[Zr5j�YE�M[c-"/EUc/�r5Uc/�[�l�]\dea;[V/Em�/EUZY.dka�/Iri_Z-�jkdea"/iw{,.-"/�a"/E­;[
m

jkdea"/fY&r@W9[V/fU$[V->r@[
t /fYc_
Ucdk�(/�[c-"/

m
�(]iUZt /EUgYV/Emih\/fa�[ZYEw��+r�_Z-�jedka"/\_
]�a;[cr5deanY�WX]ib"U�dka;[c/Emi/fUcY
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deY$r3�(]iUZt /EU$YV/Emih\/fa�[.WXUc]ih

(x1, y1)
[V]

(x2, y2)
w�JX®¯[�d�Y.a"]5[�m�dk|�/Ea�dea�[V-"/�dea"q"b"[�l$-nr@[.[V-n/g[�l�]\Y�[Zr@[c/fY.]ia�[V-n/g[�l�]

Y*d�t /fY.]iW�[c-"/��>]�Uct"/EU�r5Uc/i�M�"b"[&d�[&_fr5a��>/�t"/ft bn_E/ft�WXUc]ih°[c-"/�l{r�~\[c-"/��(]iUZt /EUZY{mi]nw±T
��ri_Z-�Y*[cr5[V/&d�Y�/Ean_Ejk];Y*/It\�;~�r�_
]ia;[cdkaMb"]�bnY��(]iUZt /EUcjedka"/�w�,.-n/�Y*[cr@[c/fY{r5Uc/&YVb"UVUc]ibnant /ft3�M~�r5aDdea �nand�[c/�l.riY*[V/fjeriantx�

[V-MbnY&r��>]�Uct"/EU&YV/Em�h3/fa;[&/Edk[V-"/fU�YV/Eq>r5UZr@[V/IY.[�l{]�Y�[Zr@[c/fYf�n]iU�rDY*[cr@[c/�WXUc]ih�[V-"/�l{r�Y�[c/Ej�r5ant�w$®¯[�d�Y&a"]i[&q(]�YcY*de�"je/�[V->r@[
[V-"/&Ycr5h\/�Y*[cr5[V/$d�Y�]ia\�(]5[c-DY*d�t /fY�]5W�rg�>]�Uct"/EU+YV/Em�h3/fa;[f�5]�U¥[V-"/&l{r�Y�[c/Ej�r5ant3d�Y¥]ia��(]5[c-DY*d�t /fY�]5W�rg�>]�Uct"/EU�YV/Emih\/fa�[Iw
,.-"/EUc/gdeY./E­ r�_6[cjk~D]�a"/�_Eriq"d�[Zr5jxdea�/fri_Z-�Y*[cr@[c/i�nriant�[V-"/fUV/�d�Y.a"]�_Eriq"d�[Zr5j�dea�[V-"/�l.riY*[V/fjeriantxw¥,.-"/��(]iUZt /EU�YV/Em�h3/fa;[cY
t ]\a"]5[�_
Uc]�YcY{/fr�_Z-�]i[V-"/fUf�M[c-"/E~�_Er5a�h\/E/E[�]ia"je~�r@[$[c-"/�/Ea>t�q(]idea;[cYfw

,.-n/�dka"qnb [�deY$[V/EUch\dka>r@[V/It��M~�r3�"je] _Z�Dl$dk[V-
n = m = 0
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³"]iU./Iri_Z-�[c/fY*[$_friYV/i�M~i]�b�-nr�|�/&[c]�]�b [Vqnb [
n
jedka"/IY{[V-nr5[.t"/fYc_
Ucdk�(/�[V-"/g/Ean/Eh\dk/IY{]5W�[c-"/

n
Y*[cr@[c/fY�JGUV/I_Er5jej([V-nr5[{dkW�[�l�]

Y�[Zr@[V/IY.Y*-nriUV/gr3�>]�Uct"/EUI��[c-"/Ea�[c-"/E~�riUV/�/Ean/Eh\dk/IYcT
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x
]iW�/Ean/Eh\dk/IY
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x
aMb"h��>/fUcY�d�t /Ea;[VdkWX~Mdkanm�[c-"/�/Ean/Eh\dk/IYg]5W�[V-"/�Y*[cr@[c/iw\,.-"/fYV/
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1
r5ant

n
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1
UV/EWX/EUZY{[V]�[c-"/g�nUZY�[�_fr5q"dk[crij�r5qnq>/Ir5Ucdka"m\dea�[V-"/�dea"q"b"[f�(a;bnh��(/EU

nUV/EWX/EUZY+[c]\[V-"/�j�riY*[fw
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� ¶iY�[c]�h\ri�i/{l{r�~�WX]iU¥Uc]�ritnYEw�,.-"/.l{rijkj�Y�l�/fUV/.q"Uc]5[c/f_
[V/ft��M~�mib>r5UZt�[c]@l�/fUcYf�5r5ant�[V-n/EUc/$l{r�Y¥r�m�bnr5UZt�jede|;dea"m�dea\/fri_Z-
[V]@l{/EUIw�,.-"/�l.r5jej(_fr5a��(/g_
]ia>Y*d�t /EUc/ft�[V]3�>/gr�j�r5Ucmi/�UVdea"m>��l$-"/fUV/�/E|�/EUc~\mibnriUct3[c]@l�/fU�-nr�Y{/
­"ri_
[Vje~�[�l{]�an/Edemi-M�>]�UcYfw

,.-n/�mibnriUct�-nr�t�[V]D��/E/fq�riaz/E~�/�]iaz-"d�Y&YV/f_
[Vde]iaz]5W�[c-"/�l.r5jej�r5jej�t"r�~��>YV]�-"/�-nr�t�[V]�Y*[cr�~�dkay[V-"/�[c]@l�/fUfw.,.-"d�Y
deY\ry|�/EUc~}�>]�UVdea"m�¦�]i���¥[c-MbnY3d�[�d�Y�deh\q>]�U*[Zr5a;[�[c]���/E/fq^[V-n/�m�bnr5UZt"Y�h3]i[Vde|@r@[V/Itxw�,.-"/��(/fY*[3l.r�~`[V]`h3]i[Vde|@r@[V/�r
mibnriUct�deYg[c]�mide|i/\-"deh�je]5[cYg]iW.r�l.r5UZt"Yfw�,.-"/fUV/DriUV/\YV/E|i/fUcrij¥t d���/EUc/Ea;[�[�~Mq(/fYg]5W$r�l.r5UZt"Y�[c-nr@[�_fr5a`�>/�m�dk|�/Ea���[c-"/
�&d�Y�[cdkanmib"d�Y*-n/ftDpM/fUV|Md�_
/ u l.r5UZtx��[V-"/���d�_
/fY*[��&a"d�WX]�UVh u l.r5UZtx��[V-"/�´yriY*[V/fU���bnr5UZt u l.r5UZtx�i[c-"/�p b"q>/fUVde]iU+��~i/IY*demi-;[
u l{riUctx�(/
[Z_5wg,.-"/DS�/Ea;[VUZr5j��&/fqnr5UV[Vh\/Ea;[g]5W{S�dk[�~y��bnr5UZt"Y�t /
[c/EUch3dea"/Itz-"]@l h�r5aM~zr�l{riUctnY$-nr�|i/�[V]��>/�mide|i/Eay[V]
/fri_Z-�]5W�[V-"/�mibnriUct"Yfw u azr�l.r5UZt�_Eria��(/�mide|i/fa�[c]�h\]iUc/�[c-nr5a�]�a"/gmibnriUctxw� &]@l�/f|i/fUf�M~i]�b�->r�|i/�[V]�qnr�~�r5[*[c/Ea;[Vde]ia
[V]3]ia"/�[V-ndka"m>�¥~i]�b�YV-"]ib"j�tDan]5[$mide|i/�[V-"/�Ycr5h\/gr�l{riUct�[V]3[�l�]3a"/fdkm�-;�(]iUZYf�MYVdean_
/gr3mibnriUct�_Er5ana"]5[.�>/�qnUV]�bntD]iW�-"d�Y
r�l{riUct�d�W¥-"d�Y�a"/fdkm�-M�>]�U�r5jeUV/Irit ~D->riY.[c-"deY�r�l{riUct�w+,.-"/g[cr�Y*��deY$[V]Dl$Ucd�[c/�r\q"Uc]imiUZr5h [V-nr5[&t /
[c/EUch3dea"/IY�-"]@l h\riaM~
t d���/EUc/Ea;[.[�~Mq>/IY$]5W�r�l{riUctnY{riUV/�Uc/f�;b"deUV/ItD[c]3��/E/fq�rijkj�[c-"/�mibnriUctnY.h3]i[Vde|@r@[V/Itxw
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,.-"/�dea"q"b"[g_E]ia;[cridkanY�YV/E|i/fUcrij��njk] _Z� Y&]iW�[V/IY�[�_Er�Y*/IYEwg�+r�_Z-�_friYV/��(/EmideanY�l$dk[V-}rDjedka"/�_E]ia;[cridka"dea"m�r�YVdka"m�jk/3dea�[c/Em�/EU
1 ≤ n ≤ 10000

��[c-"/�aMb"h��>/fU�]iW�mibnriUct�[V]@l{/EUZYfwy,.-"/�a"/E­M[
n
jedka"/IY�_E]iUcUV/IY*q(]iant�[c]y[V-n/

n
mib>r5UZt"YE�3/fr�_Z-ojkdea"/

_
]ia;[Zr5deanY�r5a�dka;[V/fmi/fUf�i[V-"/�a;bnh��(/EU+]iW�r�l{riUctnY�[V-"/�mibnriUct\Uc/f�;b"deUV/IYEw��+ri_Z-�mibnriUct3Uc/f�;b"deUV/IY�r@[{jk/IriY*[
1
�Mr5ant�r@[+h\]�Y*[

100000
r�l{riUct"Yfw���b>r5UZt

i
riant

i+1
r5Uc/$a"/Edemi-M�(]iUZYE�i[V-"/f~\_fr5a"an]5[+Uc/f_E/Ede|i/.[V-n/�Ycr5h\/&r�l.r5UZtxw�,.-"/��nUcY*[�m�bnr5UZt\r5ant

[V-"/�j�riY*[$mibnriUct�r5Uc/grijeYV]3a"/Edemi-M�(]iUZYEw
,.-n/�dka"qnb [�deY$[V/EUch\dka>r@[V/It��M~�r3�"je] _Z�Dl$dk[V-

n = 0
w
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³"]iU�/fr�_Z-�[V/IY�[$_Er�Y*/���~�]ibD-nr�|�/$[V]�]ib [cq"b [$r�jedkan/�_E]ia;[cridka"dea"m�r�Y*dea"m�jk/�dka;[V/fmi/fUf��[V-"/�h\dkandkh�b"h°aMb"h��(/EU

x
]iW�r�l.r5UZt

[�~;q(/fY&[V->r@[�r5jejk]@l�Y&bnY�[c]�h\]5[cdk|@r5[V/�[c-"/3mibnriUct"Yfw�,.->r@[�d�Yf�xd�W�l{/�-nr�|�/
x
[�~Mq>/IY&]iW+r�l{riUct"Yf�"[c-"/Ea�l�/3_Eriaymide|i/�r�Y

h\riaM~\r�l.r5UZt"Y�[V]3/fri_Z-�mibnriUctDr�Y{-"/�Uc/f�;b"deUc/fYf�;riantDl{/�_fr5a�t"]�dk[{dea�Y*bn_Z-�r�l.r�~3[V-nr5[�[c-"/�YVrih3/&[�~Mq>/g]5W�r�l{riUct\d�Y
a"]5[$mide|i/fa�[c]\a"/Edemi-M�(]iUcdka"m3mib>r5UZt"YEw u m�bnr5UZt�_fr5a�UV/I_
/Ede|i/g]�a"jk~�]ia"/�r�l.r5UZt�WXUc]ih /Iri_Z-�[�~;q(/iw
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pM-nr5anmi-nrid(d�Y.]ian/�]iW�[c-"/�YVr5WX/fY*[�_
dk[Vde/fY.deayS�-ndkanrnw¥ �]@l{/E|i/fUf�;[c-"/gh\r�~�]iU.]5W¥pM-nria"mi-nridxt /f_Edet /It�[V]\/Ejedkh\deanr@[c/�_
Ucdkh\/
_
]ih\q"je/
[c/Eje~iw�®?aD]�Uct /fU�[c]3t ]�[V-"d�Yf��[c-"/�v�/fU*WX/I_6[.v�]ijede_E/&v¥r@[cUV]�j�pM~ Y*[V/fh JGv�v�v�pnT{l{r�Y+q"Uc]iq(]�YV/ft�w�,.-"/�_
dk[�~D_
]�anY*d�Y*[cY
]5Wgdka;[V/fUcYV/f_
[Vde]ianY�r5ant¨Y*[VUc/E/
[ZYE�$riant¨/E|�/EUc~�Y�[cUV/f/
[�_E]ia"an/f_6[ZY\[�l{]odka;[V/fUcYV/f_
[Vde]ianYfw ,.-n/ydet"/fr}d�Y�[V]oqnb [�r}v�v+v�p
t /EqnriU*[ch\/Ea;[�r@[�YV]ih\/Ddea;[V/fUcYV/f_
[Vde]ianYfw�,.-n/D]��D_
/fUcY�dka^ryt"/EqnriU*[ch3/fa;[�_Eria`q>r@[VUc]ij{r5jej¥[V-n/�Y*[VUc/E/
[ZY�/Ea;[c/EUcdka"my[V-"d�Y
dka;[V/fUcYV/f_
[Vde]ia�J£r5ant�]ianjk~�[c-"/fYV/�Y�[cUV/f/
[cYZT6w3,�]�ri_Z-ndk/f|i/�h�r5­Mdeh�bnh Y*/I_
b"Ucd�[�~���[V-"/�t /fqnr5UV[Vh\/fa�[ZY�-nr�|i/�[V]��>/\q"j�ri_E/ft
Y*bn_Z-�[c-nr@[�/E|�/EUc~�Y*[VUc/E/
[�deY�qnr@[cUV]�jkje/ft��"[V->r@[�d�Yf�n[c-"/EUc/�d�Y�rDt"/EqnriU*[ch3/fa;[�r@[�]ia"/�]iW¥d�[ZY�[�l{]D/Ea>t"YEw&®?anY�[Zr5jejkdea"m�[c-"/fYV/
t /EqnriU*[ch\/Ea;[cY�r5Uc/�|�/EUc~�/
­ q>/fanYVdk|�/i�x-"/fan_
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