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傮ꬹ惋◛Ⲯꬹ
ゖ갭䬟鳯
偯└⠋傫涇歗㲣滂㯏╚⪝꘳䈐惋 n䃵涇└⠋埝䷌䷖m紙┲鋲㯏╚⥡⻀⯖m⠋㛁㳵荅䷰㯏墐
紙┲墔└煝㛁㳵荅䷰㯏墐歛脘㴼⭠暦└坢
棬乇楓⮒鉠㱍㲣滂歗☠䲥䐳脈䃴䑐鈳㲣滂♄䋄篔○└㜊㲣滂䫔澢睚硃✂⹭♚鋏ばꛓ乇䷌╚㲣
滂㯆䇪⮊歗└◦ばꬹ鳴⠋睚硃惋○ꜹ埜⢯䑐㰜⥡䵬䬖㯆䇪⮊鬫⩿脾⪆煝Ɫ缆:2i*QmMiUSV脾
:2i_�MFUSV
棝娦鍨仛㝧┡S 惋└䷖⡡㋘券鶵㗙歗Ꝿ⮊⪝╒墔⠋⩉瞩躳澢└⠋鉼喁㲣滂㯏╚╒⛦乇鉼喁

S[0] < S[1] < · · · < S[k � 1]歗㯏⩉❞䇪⹉⭠䡵䎑䠫歗㯆䇪⮊煥惋 X
ۦ :2i*QmMiUSV� 茪㴳睚硃┡鶘域鋏ば⯎鋲睚硃偤⻳鉭✂㯆䇪⮊ X 辩ꦩ偯㚮㴼煝┣⺏歗㯏⩉
ۦ :2i_�MFUSV� 茪㴳睚硃┡鶘域鋏ば⯎⹭♚䏦涇 X 歗꫍⛦惋⛱域謥歗꫍⛦䦘歗伍㎙ X ╒
䡵偯⭠暦歗㯏⩉䡵缆䎑䠫歗氊楌䩰⮊╒❞戚㯏⪟꫍䇪棬㴷⮭㛁䩰䇪䏗X 惋楓╒歗玁䇋⠋
墡乃鍨楓㯆㯏╚X =۠hPAۡ伧:2i_�MFⱢ缆偤㌣⤾ 6┣鶅棬乇䋄篔㲣滂䫔澢睚硃歗☠鶅
乇⢯䑐♄㰰⪄䑐鈳㳨⛻㛁䷖鵻瑘○└⛛꫍⛦顁鶅 1015域Ɫ缆㵭偤㰰⪄㛐䶏偤㌣⤾ �1

✂歗毺喁伍鄣鳘鶅└睚⮊┠鲃歗㯆䇪⮊鋏ば盍峗鸣ⷰ⭠傫涇歗㲣滂㯏╚
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㴨⛼碸疒
✂ꢷ鄣㰰䠫♚┡⭥䋩

bi/,,bi`BM; _2+Qp2`UBMi M- BMi KVc

ۦ _2+Qp2`Un,mV ⭥䋩歗⸮䷖ n ♕躳傫涇㯏╚歗꘳䈐⸮䷖ m ♕躳傫涇㯏╚✰棝歗┣⺏㯏墐
䷖ꂩ

ۦ _2+Qp2`Un,mV歗㌣⤾⡡惋鸣ⷰ䏗歗㲣滂㯏╚
ۦ 㴳乇墔└现尮鋘霷丏銶⭵䋩偤⼺⹧✂㳨⛻歗 _2+Qp2`UV⭥䋩脘㚮 5坢

✂歗䋩⹭♚⼺⹧♚┡髢Ɱ⭥䋩
BMi :2i*QmMiU+QMbi bi/,,p2+iQ`IBMi= �aVc
HQM; HQM; :2i_�MFU+QMbi bi/,,p2+iQ`IBMi= �aVc

ۦ :2i*QmMiUSV⭥䋩歗⸮䷖ S 䫓鲃㲣滂辩♺⛱└⠋㯆䇪⮊歗鉼喁祀謹⤾⩿╻鉼喁祀謹䐵꫏鶵
㗙┲墔└⠋䷖㯏㏂☵乇 0脾 n� 1╻Ꙙ

ۦ :2i*QmMiUSV㌣⤾⡡♕躳○㲣滂辩鋲㯆䇪⮊⻀○㚮㴼煝┣⺏歗㯏⩉
ۦ :2i_�MFUSV⭥䷖歗⸮䷖ S 䫓鲃㲣滂辩♺⛱└⠋㯆䇪⮊歗鉼喁祀謹⤾⩿╻鉼喁祀謹䐵꫏鶵
㗙┲墔└⠋䷖㯏㏂☵乇 0脾 n� 1╻Ꙙ

ۦ :2i_�MFUSV㌣⤾⡡♕躳○鋲㯆䇪⮊㎙䡵偯⹭缆䩰⮊╒歗꫍⛦茪鋲꫍⛦顁鶅 1015 偤㌣⤾ ��
ۦ 墔└坢⼺⹧ :2i*QmMiUSV䠲 :2i_�MFUSV黤偤⛄ꟺ蘾♕⧃鳴⠋♕⧃輶㱍簼惋 5 + |S|
ۦ ㎙└坢 _2+Qp2`UV歗⼺⹧╒✂歗䋩⼺⹧ :2i*QmMiUV脾 :2i_�MFUV⭥䋩歗♕⧃秷⽎┣
缆顁鶅 200000

㝧兌✂歗䋩㌣⤾○ꋆ鍙歗㲣滂㯏╚䠲紎⤾⩿歗鉼喁Ꝿ⮊ S ┣獲⺋┠鲃勐♴Ꝣ⮶䠲紎⼺⹧歗♕
⧃秷⽎顁鶅 200000鹞뚚✂歗䋩偤輶⮜惋8SPOH "OTXFS⺴⯎✂歗䋩偤輶⮜惋 "DDFQUFE
╊♚銶⭵鍨仛╒歗乃䋩✼妢㱍⭵䷖

��



����䆷㍭꟣霷鈕㜨兆ⵞ◫淒粘挞玁└坢喓䳙尮꼇

峮鞴꡿⯆
ۦ 2  n  1000
ۦ 2  m  26
ۦ m  n
ۦ 傫涇歗㲣滂㯏╚㎙銶⭵䋩⼺⹧ _2+Qp2`UV╻⯖㵭䃵碆溿㱍○┣偤㌧惋✂歗鋏ば紙䵻镼

◎Ⳃ疘❆
└⠋⹭缆輶銶⭵䋩⮜丿惋 "DDFQUFE歗◛Ⲯ❂㯆ꭵ澢㝧┡

銶⭵䋩猌 ⸮鞉紎猌
⼺⹧ _2+Qp2`U6, 2V

⼺⹧ :2i*QmMiU[0, 1, 2]V
㌣⤾ 2

⼺⹧ :2i_�MFU[0, 1, 2]V
㌣⤾ 3

⼺⹧ :2i*QmMiU[1, 2, 3, 4, 5]V
㌣⤾ 1

㌣⤾ ]"�����]

鍑⮈鐁伺
㴳乇墔└现尮鋘霷丏✂㴩偤䏦⮭歗⭵䷖墡ꂧ S ⡡㝧┡

ۦ 㝧兌♺⛱└坢 _2+Qp2`UV㌣⤾歗㲣滂┣埝溿⯎ S = 0
ۦ 暦㎙紋䛷㌣⤾歗㯏╚歛惋埝溿㲣滂㯏╚歗䗋䎑⡳鉠✂歗䋩㓄躊伧㎙䡵偯 _2+Qp2`UV歗
⼺⹧╒✂歗䋩⼺⹧ :2i*QmMiUV脾 :2i_�MFUV⭥䋩歗♕⧃秷⽎歗停㛁⡡惋 Q鹞뚚

S =

8
>>>>><

>>>>>:

0 JG Q > 200000
j
200000�Q

3200

k
⇥ 0.01 JG 40000 < Q  200000


0.5 +
j
40000�Q

200

k
⇥ 0.01 JG 30000 < Q  40000


1 JG Q  30000�
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傮ꬹ⪗偯 �矫㯆♺Ⲷ勐♴Ꝣ⮶㝧┡䡵澢墔└矫⹭偯└䠲㚮现尮鋘霷丏✂歗䏦⭵伍鋲矫䡵偯尮
鋘霷丏╻䏦⭵墡ꂧ S ╒停⛩紎▍♚鋲㯆♺Ⲷ歗⭵䷖

㯆♺Ⲷ ⭵䷖ ꬻ㚪鬫⩿Ꝣ⮶
� 3 㲣滂㯏╚╒歗墔└⠋㯏⩉歛氊楌
� 10 m = 2
� 20 m  10
� 67 憊ꬻ㚪Ꝣ⮶

疘❆鍑⮈劲䌋
璬❂銶⭵䋩♚┡⮊券䋩镤⹉鬫⩿
T
password1
password2
XXX
passwordT

ۦ T ♕躳銶⭵䋩⼺⹧ _2+Qp2`UV⭥䋩歗坢䷖
ۦ password i 伍└⠋棬㛁㳵荅䷰㯏墐矫䠫歗㯏╚

鎰婆䙃�✰棝脈䃴┠⤾歗尮鋘霷丏鴺躊尮鋘伧姇偯┡⮊.4(䫓鲃歗䗋䎑伧✂秷偤䏦⮭"DDFQUFE
㝧兌✂歗䋩輶銶惋 "DDFQUFE璬❂銶⭵䋩偤鬫⭠✂歗䋩㎙墔└坢 _2+Qp2`UV㓄躊伧歗♕⧃
秷⽎ Q1, Q2, . . . , QT
㝧兌✂歗䋩輶銶惋8SPOH "OTXFS璬❂銶⭵䋩鬫⭠8SPOH "OTXFS� .4(⪝╒.4(券䋩
脾䙃簼㝧┡

ۦ BM+Q``2+i `2bmHi⭥䋩㓄躊㰰椶♚䏗㌣⤾歗㯏╚脾㲣滂㯏╚┣⺏
ۦ Z HBKBi 2t+22/2/Q > 200000
ۦ BMp�HB/ T�`�K2i2`b⤾砯 :2i*QmMi䠲 :2i_�MF歗⸮䷖┣獲⺋鄺㱍
ۦ +Q``mTi2/ bim#⹭缆䵻⮭ bim#○鎰ꂧ丰┡髒 bim#X+TT
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