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1 頡頡頡瘡瘡瘡夡夡夡愡愡愡

攢锡阡刡Ａ0.3 礡
嘡猡 Geo III 瘢阢堡昡丢丣崢夡瘢眡縡朣Ｂ弡爡两瘣攣嘢〣瘣攣嘢昡丢丣

笡匡瘢瘣縢夢輡弡Ｂ儢輡甡產严朤鐡縣戢Ａ丢朤昡瘤嬣並氡帢輢匡谡瘢丧鐡Ｂ
匢丢朤昡丨鐡Ｂ匣丢朤氡帢縢次Ｂ礢两圡縢次Ｃ匤褢嘢 E.1Ｄ〣

嘢 E.1. 丢帣阢堡丩匥 S 吢 T 个锡瘢丢丫贡弢

挡伡訡Ｂ朥丢丣阣蔡瘢嬤蔡伢並輣帣阢堡儣瘢朦夣〣萡吣瘢嬤蔡猢丬
Metry 崣縤匦猣中嬤蔡伢並瀡 T〣Metry 瘢謡刢昡戣砡阢堡瘢堢堣Ｂ輤儤帤匧
嘣嬤蔡〣夤尡丮阢堡夥瘢丢丣爢嬥伢缡 S 弣夦〣伣産夤瘢謢大ＢMetry 匨耡鐢
逡丢丣瀡Ｂ謣瀡嬣帥並阢堡輡甡丧瘢丢丣頢瀡〣產並圢戤朥頢瀡夣鐢逡堢堣戤
霡瘢攢锡瘤吤Ｂ嘤欢朧尢匩攢锡瘢儥锢昡戥刣丮 S 刣 T 瘢朧眢贡弢〣

嘢 E.1 尣礣中丢丣阢堡丩匥儦朤丮 S 刣 T 瘢匪耡贡弢Ｂ儢両頢瀡丯
蠡稡逡丢欣〣逢輥頢瀡 a 瘢贡弢怡锣带两 11.385165 → 6 +

↑
29Ｂ逢輥頢

瀡 b 瘢贡弢锣带两 10.077687 →
↑
20 +

↑
13 + 2Ｂ逢輥頢瀡 c 瘢贡弢锣带两

11.0 = 2 +
↑
25 + 4〣儢両Ｂ朧眢贡弢昡逢輥頢瀡 b〣

縥嬥阢堡瘢輡甡丩匥 S 吢 T 瘢伢缡Ｂ缢儧丢丣稢帧木戥刣丮 S 刣 T 丰丯
稡逡丢丣頢瀡瘢朧眢贡弢锣带〣

輦輦輦儤儤儤
伤瘢稢帧尡丮栢儨輦儤謤匧〣輦儤瘢笢丢蠢匫吥丢丣攤攥 n(4 ↓ n ↓

105)Ｂ儢両 n 昡倡攥Ｂ蠣礣丱蠣阢堡瘢瘣攣嘢瘢頢瀡攥〣笢串蠢縥儩 n 丣攤攥
v1, v2, . . . , vn(v1 = vn = 0, 0 ↓ vi ↓ 106)Ｂ輣丫攤攥蠣礣圣瘣輡瘢 x 圤栢吢氡
帢輡瘢 y 圤栢〣弤伤丮圡縢次瘢崤稣刣匬稣連匭瘣攣嘢瘢丧鐡攢Ｂ圣瘣輡吢氡
帢輡丳昢儩猣〣欤朤輡瘢锣带脡尤两 1Ｂ丰 x 圤栢挢临栣逤堤瘢頣帧縥儩〣朧
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否丢蠢匫吥嘥丣攤攥 sx, sy, tx, ty(↔106 ↓ sx, sy ↓ 2 ↗ 106, 0 < tx, ty < 106)Ｂ
儢両 (sx, sy)吢 (tx, ty)判別嬣帥瀡 S 吢 T〣氢愡ＢS 昡瘣攣嘢夥逥瘢丢丣瀡Ｂ
耢 T 昡瘣攣嘢儣逥瘢丢丣瀡Ｂ丰严耣逦丵圢輡甡丧〣

輦輦輦儩儩儩
伤瘢稢帧帥儧儤栢儨輦儩〣怢夨輦儩丢蠢〣謣蠢帥匫吥丢丣嬦攥倢Ｂ匣丮

S 刣 T 瘢朧眢贡弢锣带〣伤瘢輦儩 z 帥栣弥匩两攤攥逥判〤尢攥瀡吢尢攥逥
判Ｂ帤丰弤渡财 a↔ 10→3 < z < a+ 10→3 攢尡蠡刦嬥两“欥砢”Ｂ儢両 a 蠣礣謥
嬧嘦瘢笣栤〣严瀡 p = (x1, y1) 吢 q = (x2, y2) 个锡瘢欦儦鄡弦责礤两Ａ

√
(x1 ↔ x2)2 + (y1 ↔ y2)2.

2 攥攥攥挡挡挡茡茡茡嘧嘧嘧

4 ↓ n ↓ 105, 0 ↓ vi ↓ 106, v1 = vn = 0,↔106 ↓ sx, sy ↓ 2 ↗ 106, 0 <
tx, ty < 106Ｂn 昡倡攥Ｂ欤朤輡瘢锣带脡尤两 1〣

3 褡褡褡頡頡頡輥輥輥稢稢稢

栥挡輦儤砢嬥阢堡瘢 n 丣頢瀡Ｂ丮匮瀡弣夦挢頣攢鐣攣吧判別謦两
P1, P2, . . . , Pn〣

倣天嬣並欤丣頢瀡 PiＢ逦氣儩中丮 S 刣謣瀡丵稡輥堢堣瘢朧眢贡弢锣带
dist(S, Pi) 吢丮謣瀡刣 T 丵稡輥堢堣瘢朧眢贡弢锣带 dist(Pi, T )Ｂ逧丶笣栤笤
並 minni=1 dist(S, Pi) + dist(Pi, T )〣

餡優耤蘡氣 dist(Pi, T )〣天丨嘢Ｂ輥 T 伥丢朤帢蠢並 y 輢瘢瘣縢〣

產並嘢弡昡丢丣瘣攣嘢Ｂ嬨昣匦猣Ｂ瘣縢崤伦瘢瀡刣 T 瘢贡弢怡昡弡天逨
攢鐣攦輧Ｂ耢瘣縢匬伦瘢瀡刣 T 瘢贡弢怡昡弡天頣攢鐣攦輧〣嘤欢匡爣耤蘡丢
伦Ｂ贡弢縤輥朦丢瀡瘢贤瀡弡戢丢次輨縦瘢匯锡Ｂ丰攤丣嘢弡吨栦爡〣匪丩逤
弧帨栦Ｂ欤欣刦攧丨丢丣瀡昡吩圢弤刧嬩栦儣Ｂ丵圢尥嘣渢〣
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挣丨木氣 dist(S, Pi)Ｂ戦丷匨謧謨 S 圢攤丣嘢弡丧攣瘢怣儫Ｂ儢嬪怣儫匪
丩伣産崥別丵夡瘢攣氤夣琡〣天丧嘢Ｂ吤栧輥 S 伥丢朤帢蠢並 y 輢瘢瘣縢〣

嬨昣匦猣Ｂ匪丩丮 S 弣夦刣輩崤伦瘢瀡逦朥丢朤逨攢鐣攦輧瘢贡弢〣天
丨嘢Ｂ丮丨霢縧縦逨攢鐣攦輧木刣匬伦Ｂ匦猣欢攢瘢贡弢伧無昡輪伨瘢〣謡笥
攢Ｂ吢刧霢謡笥 dist(Pi, T ) 攢阤吤〣

吤琡Ｂ天丨嘢Ｂ頣攢鐣丸夣琡丢圥〣

朧否嬣並欤丣瀡Ｂ匧頣攢鐣吢逨攢鐣贡弢锣带瘢朧尢倢Ｂ帤縨謡笣栤〣
攢锡太朩带 嬡(n)〣

4 匤匤匤耤耤耤败败败攨攨攨
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https://qoj.ac/download.php?type=attachments&id=1989&r=1

