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2 8 & 3 5 : 6 * 0 1
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Ⲯ飰礡䡴ꢵ歗伦Ꙙ惋 4ㄋ⛥紙鷻䲍 '̝ (̝ )̝ /䡴ꢵ歗伦Ꙙ惋 3ㄋ⛥ս紫伦偛涓歗焃Ⲯ飰礡惋
✰棝䢑갟䦗氃䪏棬 +焃Ⲯ脗 /䡴ꢵ歗伦Ꙙ⥡惋 1ㄋ⛥䶋珐剋惋 1ս
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ۦ 1  n  104

ۦ |S| = n
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k 脈躊驿墓㛄ꙋ䶂烗⠰歗伦Ꙙ惋亣┠⪐뛥⮬佉┠뛥䄉鷻腀伦䣝鐤♙棭㎢⠰▎㎢鸡䡴♙
墓㛄⮬佉┠뛥伦墓⠋烗⠰狚歗脈躊驿䷔ꂩ缄䵺镻䠬⠕䣯뛥伦獿 i⠋烗⠰狚歗脈躊驿䷔ꂩ鈲
⛻ wiս㌦惋鵗伦堀鸡鄡砮♇㛁环鶙睨ꂬ䡴♙♙⡳鉟✰棝紎黤偤㎙뛥⯕㴧脈躊驿堀鸡⮬冖└⠋
烗⠰狚▕㵬伍鍦 nX

i=1

wi = n⇥ kս⮬ꟕ㛄亣┠⪐뛥╺⯕烗⠰偳ⲵ鄡鎒䈏└◥脈躊驿✰墓⠋烗⠰
狚黤䔤䐁䠫䔽偮 k 脈躊驿歗撸䚰ս墓脈躊驿黤伍└喕歗䡴♙⿑└㎙⿑⠋烗⠰狚╊憉ꛒ➙
ꢵ墓⠋烗⠰狚歗脈躊驿䷔ꂩ黤伍 k 㵬♙○ս
鋱醉⩒⵰鶓飰┣㚮脈躊驿鎒䈏䐵✰棝鳲◥鶓飰䃵涇♹⪅⠋烗⠰狚╺Ꙙ歙䔽偮└勎畻ㄋ飰䏞
♙鳵鶖墓勎鶓飰偮⪝䈏墓㛄佉┠鎒䈏歗䠫傭惋䡴偮脈躊驿焃Ⲯ飕꡵歗秵⽎ս暦㎙砮✂冖㛄佉┠
뛥伦⺇烗⠰狚脈躊驿歗䷔ꂩ䄗傍鎮✂砮⭟└⠋秵䠫傭偛㴷歗乂剋鎒䈏脈躊驿閐⺇烗⠰狚뛥脈躊驿
䷔ꂩ䔤䐁惋 k ս
┡㎀伍└⠋ n = 8ռk = 2歗❂㯆뛥┠喀澡歗⺇烗⠰狚毺⯕歗脈躊驿䷔ꂩ鸱┠喀澡歗伍鶓飰
䈏ս㎙傭❂╒❝戚謭礡歗飰䏞⺇鎒䈏└驿伍秵鎒䈏飕꡵偛㴷歗乂䋩⪝飕꡵秵⽎惋
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w1 w2 · · · wn

u1 v1 d1

u2 v2 d2
XXX
un�1 vn�1 dn�1

ۦ n♕躲脈躊驿烗⠰狚䷔ꂩ
ۦ wi ♕躲獿 i烗⠰狚歗脈躊驿䷔ꂩ
ۦ 獿 i勎鶓飰鴔䪏烗⠰狚 ui 脼 vi┲飕꡵惋 di
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D

ۦ D 惋䷌䷔♕躲偛㴷歗鎒䈏飕꡵秵⽎
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ۦ 1  n  105

ۦ 1  k  10

ۦ 1  ui, vi  nui 6= vi

ۦ 1  di  1000

ۦ
nX

i=1

wi = n⇥ k

ۦ 0  wi  n⇥ k

ۦ ┠鲁镻䷔歙惋䷌䷔
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砮㱌⪅埝䷌䷔ n0 脼 n2鎮鬪⭟⪅埝䷌䷔ a脼 b嶙颛┡⮊勎♴
�� a脼 b歗鴸⛥躲澡歙䔽棬 n0 ⠋ 0脼 n2 ⠋ 2矪䠫⪝╒ 0♙䶂㎙偛꿺⛥ⶱ⩅鉦 MFBEJOH

[FSPTս
�� a脼 b歙惋 22歗⠎䷔ս
�� a惋獱⺋┠鲁勎♴歗埝䷌䷔╒և獿◒㛁ֈ歗b惋獱⺋┠鲁勎♴歗埝䷌䷔╒և獿◒㴷ֈ歗茩獱
⺋┠鲁勎♴歗埝䷌䷔┣⮬ 2⠋⯎氃䪏鬪⭟ �1ս

腀❂✼鍦茩 n0 = 1n2 = 2⯎缄歗 22歗⠎䷔偮 220♙⸸ 022獿◒㛁歗惋 022獿◒㴷歗
惋 220䶋鬪⭟惋 022脼 220ս茩 n0 = 2n2 = 1⯎姇偮♹⛱缄歗 22歗⠎䷔䶋鬪⭟惋 �1ս
婆䙂└⠋ꦛ雼䷌䷔ n惋 22歗⠎䷔茩┲〶茩 n⺏伦惋 2脼 11歗⠎䷔紙 11歗⠎䷔⮛⮝娥惋

և㛭⛥䷔歗⽎ �⣉⛥䷔歗⽎ֈ▕伍 11歗⠎䷔ս
鮖⪌劲䌋

n0 n2

ۦ n0 脼 n2 ⭳⮝♕躲 0脼 2歗⛥䷔
鮖⭳劲䌋
㝥兌偮⪅⠋♙┠歗釄鎮鬪⭟
a

b

⪝╒ a脼 b歙惋 n0 + n2 ⛥䷔⺴⯎鎮鬪⭟
�1
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ۦ 1  n0  105

ۦ 1  n2  105

ۦ 鬪⩾歗䷔歙惋䷌䷔
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a�KTH2 AMTmi a�KTH2 PmiTmi
R k ykk

kky
k R @R
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� 8 n0  10┲ n2  10

� 7 n0  30┲ n2  30

� 17 n0  300┲ n2  300

� 24 n2 惋⣉䷔
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騾惋Ꙙ鏖歗篽⚏䐞鳲坠歗♹ⲵ伍鄡✼䪉冶♙匟毨撸㑽ꎭ鄺ⰳ綽⺐歗 50* 昌㍭昌㍭⪂└⪗偮 nm

⠋㑽ꎭ䏐偮摍舼㎢鳲◥㑽ꎭ䔽㝙䩯䠫 n⮊ m躊歗匟毨撸ս㎙鳲辨䠬⠕棝 (x, y)✼躲澡獿 x⮊獿
y 躊㑽ꎭ歗䈑喀1  x  n, 1  y  mս
惋○缄偮䶎昆㎢䪉冶䷌⠋昌㍭篽⚏䐞偤鷻䲍⪝╒└⠋㑽ꎭ⛻惋頮뛥╊䄗傍┣ꂧ迸㎢䥠鉘䡴偮⪝
㰛㑽ꎭ⪺㌣⮬ⷯ頮뛥㑽ꎭս䱿偮⣈冶뛌烁䣟歗♃♙㎙└ㄋ⛥歗伦Ꙙ䏱└⠋㑽ꎭ焃Ⲯ⮬昌㍭⪂歗♹䙂
⪝㰛㑽ꎭ╊┲♙㎙䏐涓歗伦Ꙙ⪂䪉冶㰯䡴㎙㑽ꎭ歗䗊㔤㌦埞ꝿ○焃Ⲯ伦Ꙙ㚩⪝♃Ⲯ⛻歗紫伦
黤♙酅惋 0䒏椻┣鈐ս
⛛┣䆾歗伍 50*昌㍭亣䃵涇鶓鐪╊䃵㎙⺇㑽ꎭ辞鉟毧酅㉍楓♃⠕㎙冖⠋㑽ꎭ歍暦Ꙙ鏖歗馵飛
䏕㴧偤䣯⪄㍭歗锣ⱞ꠷╒╊㎙篽⚏䐞䤥鶖┡└⠋㑽ꎭ⯕┡└⠋ㄋ⛥歗伦Ꙙ㴧䡴偮锣ⱞ⭳龂脗
䡴偮脼┠⠋㑽ꎭ⺏躊ռ⺏⮊䠲紎⺏㴳醝礡歗㑽ꎭⱣ䌻䃜鸿ս鉻䠬⠕鍦 (x1, y1), (x2, y2)㎙⺏└㴳醝
礡茩┲䗶茩 |x1 � x2| = |y1 � y2|惋○鸒⩙輵昌㍭歗锣躟䣻⮬篽⚏䐞䘏㎙鸒ꙋ㗘䌻锣ⱞ㑽ꎭ歗
⯕䫔┡䣜⭟└勎飰礡䥠鉘䡴偮㑽ꎭ╊㌣⮬ⷯ頮뛥鎮ば鋱䒥뚘⢖⼐
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n m

ۦ n♕躲昌㍭㑽ꎭ⮊䷔m♕躲躊䷔
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茩㯐㎙♙鸒ꙋ䃜鸿╒鳣┣ꂧ迸䥠鉘♹└㑽ꎭ╊㌣⮬ⷯ뛥歗飰䏞鎮鬪⭟♹䙂└勎鳲喕歗飰䏞ս
└勎獱⺋鄡奍歗飰䏞䞦❝戚┡⮊券䋩鬪⭟❝䇩碅鶃歗㑽ꎭ社謷

x1 y1

x2 y2
XXX
xnm ynm

x1 y1

ۦ 獿 i⠋鉘ば歗㑽ꎭ䈑喀惋 (xi, yi)⪝╒ xi, yi 黤伍䷌䷔
ۦ 茩偮♙┡♹䙂└⠋勎♴┣獱㴧偤䏦⮬8SPOH "OTXFS

ڶ ⯕ nm⠋䈑喀偮ꂧ迸䠲┣㯐㎙歗䈑喀
ڶ (xi, yi)脼 (xi+1, yi+1)䠲紎 (xnm, ynm)脼 (x1, y1)⛥乆⺏└躊ռ⮊䠲㴳醝礡┠

ۦ 躊㶂燰歏ռ䫨躊⛥篓╊┣䎪꫁珐剋埝溾䓍⛛鎮ⳳ鬪⭟㚮겱歗霵鈔
茩┣㯐㎙獱⺋鄡奍歗飰䏞鎮鬪⭟

@R

峮鞲⯆
ۦ 2  n,m  1000

ۦ 4  nm  2000

ۦ ┠鲁镻䷔歙惋䷌䷔
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� 7 nm  16

� 35 n = 2䠲m = 2
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