
2020 ICPC 小米邀请赛网络赛第一场
试题分析
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A. Intelligent Warehouse
䇮 Dp[i] 㺘⽪ᖃࡽ䘹Ⲵᡰᴹᮠ䜭ᱟ i Ⲵ㓖ᮠфㅖਸ题᜿Ⲵᛵߥл㜭䘹ⲴᮠⲴњᮠⲴᴰབྷ٬Ǆ

ᴰਾㆄṸቡᱟᡰᴹ Dp ٬ѝⲴᴰབྷ٬Ǆ

一њ䶎ᑨⴤ㿲Ⲵ䖜〫ቡᱟ⭘ Dp[i] ৫ᴤᯠ i ⲴᡰᴹؽᮠⲴ Dp ٬ˈնᱟ䘉ṧ༽ᵲᓖᱟ
O(W log W) Ⲵˈਟ㜭Պ TLE˄նᇎ䱵к䐁ᗇ઼↓䀓一ṧᘛ˅Ǆᇎ䱵кਚ⭘᷊Ѯ i Ⲵ㍐ᮠؽቡ
ਟԕҶˈഐѪਸᮠᙫਟԕ㻛㤕ᒢњ㍐ᮠⲴ҈〟㔉ࠪࠁᶕˈቡ⋑ᗵ㾱᷊޽ѮҶˈ༽ᵲᓖ઼ෳ᣹ᢈ
ᯟ⢩ቬㆋ⌅Ⲵ༽ᵲᓖᱟ一ṧⲴǄ

ᰦ䰤༽ᵲᓖ˖O(W log log W)

B. Intelligent Robot
俆ݸᴹ⭘Ⲵ⛩ਚᴹ O(k) њˈ❦ਾ䰞题൘Ҿࡔᯝє⛩ѻ䰤ᱟ੖ਟԕⴤ䗮ˈ䘉њቡ O(k) ൠ᷊

Ѯ⇿๥້ⴻᴹ⋑ᴹᥑտ㓯䐟ˈާփᶕ䈤ቡⴻє⛩㓴ᡀⲴ㓯⇥о້ሩᓄⲴ㓯⇥ᐸᱟ੖ѕṬ⴨ӔǄ
ᴰਾ޽⭘ Dijkstra ㇇⌅≲ᴰ⸝䐟ণਟǄ
ᰦ䰤༽ᵲᓖ˖O(k3)

C. Smart Browser
᤹➗题᜿⁑ᤏǄ

D. Router Mesh
䘉题ѽ一⵬ⴻк৫ۿᱟњᰦ䰤分⋫ + ਟ᫔䬰ᒦḕ䳶˄᤹〙ਸᒦ˅Ⲵᮠᦞ㔃ᶴ题ˈն༽ᵲᓖ

ᱟ O(m + n log2 n) Ⲵˈਟ㜭Պ TLEǄ
ᇎ䱵к䘉题ᴹമ䇪ڊ⌅ˈਚ䴰㾱ሩ⇿њ⛩ i ≲ࠪަᡰ൘Ⲵ⛩ৼ䘎䙊分䟿Ⲵњᮠ ciˈᖃ❦ҏ

㾱≲ࠪࡍ࿻Ⲵ䘎䙊ඇњᮠ Cˈ䛓Ѹ i ⲴㆄṸቡᱟ C + ci − 1Ǆ

ᰦ䰤༽ᵲᓖ˖O(n + m)
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E. Phone Network
㘳㲁㔤ᣔ一њݸ Ri,lˈ㺘⽪ԕ l Ѫᐖㄟ⛩ˈवਜ਼ 1 ∼ i ѝᡰᴹᮠᆇⲴᴰ小ਣㄟ⛩Ǆ䛓

Ѹᖃ i 䖜〫ࡠ i + 1 ᰦˈн࿘䇮ᮠᆇ i + 1 Ⲵս㖞Ӿᐖࡠਣ分࡛Ѫ p1, p2, · · · , pkˈ䛓Ѹਟ⸕
ሩҾ [pj−1 + 1, pj] ѝⲴ lˈަ Ri+1,l = max{Ri,l , pj}ˈቡਈᡀ४䰤≲ max ҶǄ⢩࡛ൠˈሩҾ
[pk + 1, n] Ⲵ䘉一⇥ Ri+1,lˈਟԕԔަਈᡀ +∞Ǆ

⌘᜿ࡠ Ri,1∼n ᱟঅ䈳ⲴˈᡰԕᡁԜਟԕ൘ [pj−1 + 1, pj] ѝ᢮ࡠ Ri+1,l < pj Ⲵ一⇥ lˈ䘉ṧ
ቡਈᡀ४䰤䍻٬ҶǄ❦ਾ㘳㲁޽㔤ᣔ一њ Ri,l − l + 1 Ⲵ٬ˈ⇿⅑ਆަѝⲴᴰ小٬ণѪㆄṸǄ

ᰦ䰤༽ᵲᓖ˖O(n log n)

F. Design Problemset
䘉题ਟ㜭ᴹњඁ⛩ˈቡᱟᡰᴹ题Ⲵ li, ri Ⲵ䲀ࡦо L, R Ⲵ䲀ߢࡦケˈণ ∑ ri < L ᡆ㘵

R < ∑ liˈ䘉ṧⲴ䈍ㆄṸ㠚❦ᱟ 0Ǆ
俆ݸ一྇题Ⲵ题ⴞњᮠ㛟ᇊᱟ䎺ቁ䎺ྭˈᡰԕቡਆ max{L, ∑ li} ֌Ѫ一྇题Ⲵ题ⴞᮠ䟿

PǄ❦ਾҼ分ㆄṸˈн࿘䇮ᖃࡽㆄṸѪ Aˈ㘳㲁Ự傼ަਸ⌅ᙗǄ俆ݸⴻᡰᴹ⿽㊫Ⲵ题ⴞᱟ੖┑
䏣 ai ≥ A × liˈྲ᷌н┑䏣ࡉ㛟ᇊቡнਸ⌅ˈ੖ࡉ⇿྇题䘈䴰㾱 P − ∑ li 䚃题ᶕݵᮠˈᙫޡቡ
䴰㾱 A × (P − ∑ li) 䚃ݵᮠ题ˈ❦ਾ⇿⿽题ⴞਟԕ᤯ࠪ min{ai − A × li, A × (ri − li)} 䚃题ᶕ
ᮠ题ণਟǄݵᮠ题ᱟ੖нቁҾᡰ䴰ݵᮠˈⴻᐢᴹⲴਟݵ

ᰦ䰤༽ᵲᓖ˖O(n log W)

G. Tree Projection
л˄䇠ྲ⌅ڊᖸཊˈḷ〻Ⲵ⌅ڊ PosA[i] Ѫ i ൘ A ѝⲴࠪ⧠ս㖞˅̟

puts("YES");
for (int i = 2, cur = B[1]; i <= n; i ++) {

printf("%d %d\n", cur, B[i]);
if (PosA[B[i]] < PosA[cur])

cur = B[i];
}

བྷᾲᱟ䈤Ӿᐖࡠਣ᷊Ѯᧂࡇ BˈሩҾ一њ B[i] (i > 1)ˈ᢮ࡠ B[1 ∼ i − 1] ѝ൘ᧂࡇ A ѝࠪ
⧠ս㖞ᴰ䶐ࡽⲴ一њᒦоަ䘎䗩Ǆ

ਟԕ傼䇱к䘠㇇⌅䘀㹼㔃᷌ቡᱟ一њਸ⌅䀓Ǆ

• 㘳㲁ᧂࡇ A˖ሩҾ⇿一ᶑ䗩 (cur, B[i])ˈਟ⸕䈱൘ᧂࡇ A ѝᴤ䶐ࡽˈ䈱ቡ⿫ A[1] ᴤ䘁ˈ
ҏቡᱟ䈤൘ A ѝ䶐ࡽⲴ⛩ᱟ䶐ਾⲴ⛩Ⲵ⡦ӢǄᡰԕᖃ A[1] ѪṩᰦˈA ᱟ T Ⲵ一њਸ⌅
ᤃᢁᒿǄ

• 㘳㲁ᧂࡇ B˖ᖃ B[1] ѪṩᰦˈሩҾ一њ⛩ B[i]ˈਟ⸕㾱Ѹ䘉њ⛩ᱟਦᆀ㢲⛩ˈ㾱Ѹਾ䶒
ᡰᴹⲴ⛩ B[i + 1 ∼ n] 䜭ᱟ䘉њ⛩Ⲵᆀᆉˈҏቡᱟ䈤⇿њ⛩Ⲵᆀṁ䜭൘ᧂࡇ B ⲴḀњᆀ
४䰤ѝǄᡰԕᖃ B[1] ѪṩᰦˈB ᱟ T Ⲵ一њਸ⌅ dfs ᒿǄ
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H. Grouping
一њ分㓴ᯩṸᵳ٬Ѫ 1

n ∑
g∈m

w2
g − ( 1

n ∑
g∈m

wg)2ˈᙫㆄṸѪ 1
|M| ∑

m∈M
( 1

n ∑
g∈m

w2
g − ( 1

n ∑
g∈m

wg)2)Ǆ

ަѝ M, m, g, wg 分࡛ԓ㺘ᡰᴹⲴ分㓴ᯩṸˈḀњ分㓴ᯩṸˈ分㓴ᯩṸ m ѝⲴḀњ㓴ˈԕ৺ g
䘉њ㓴Ⲵᵳ٬Ǆл਼Ǆ

俆ݸ㘳㲁 1
|M| ∑

m∈M

1
n ∑

g∈m
w2

g = 1
|M|n ∑

m∈M
∑

g∈m
w2

gǄഐѪᡰᴹ㓴Ⲵࠪ⧠⅑ᮠ⴨਼ˈᡰԕкᔿਟ

ԕॆᡀ 1
|G| ∑g∈G w2

gˈ䇠֌ (1) ᔿˈަѝ G ԓ㺘ᡰᴹਟ㜭Ⲵ㓴Ⲵ䳶ਸǄᢺᡰᴹᮠӾ小ࡠབྷᧂᒿ
❦ਾ㓯ᙗᢛ一䙽ˈ㔤ᣔ一лࡽ㔰઼ԕ৺ࡽ㔰ᒣᯩ઼ቡਟԕ㇇ࠪ ∑g∈G w2

gˈ޽ਆњᒣ൷ণਟǄ

❦ਾ㘳㲁≲ 1
|M| ∑

m∈M
( 1

n ∑
g∈m

wg)2ˈ䇠֌ (2) ᔿǄ俆ݸਟԕ≲ࠪᢺ 2n њᮠ分ᡀ n 㓴ⲴᯩṸᮠ

Tn = (2n − 1)!!ˈ䘉њਟԕ⭘ᖂ㓣⌅ᶕ䇱᰾ˈ❦ਾᔿᆀቡਟԕॆᡀ 1
Tn×n2 ∑m∈M(∑g∈m wg)2Ǆ㘳

㲁⇿є㓴ᮠ (i, j), (k, l) (1 ≤ i, j, k, l ≤ 2n) ሩ ∑m∈M(∑g∈m wg)2 Ⲵ䍑⥞˖

• ྲ᷌ (i, j) = (k, l)ˈަࡉՊ൘ Tn−1 ⿽分䝽ᯩ⌅ѝӗ⭏䍑⥞ˈᙫ䍑⥞Ѫ Tn−1 × (ai − aj)
2

• ੖᷌ྲࡉ i = k or i = l or j = k or j = lˈަࡉнਟ㜭ᑖᶕ䍑⥞ˈഐѪ一њᮠᆇ൘一⿽分
䝽ᯩ⌅ѝࠪ⧠一⅑ˈ਼一њᯩṸⲴн਼є㓴ᮠᆇᱟнਟ㜭ᴹ䟽༽ḷਧⲴᮠᆇⲴ

• ੖ࡉՊ൘ Tn−2 ⿽分䝽ᯩ⌅ѝӗ⭏䍑⥞ˈᙫ䍑⥞Ѫ 2 × Tn−2 × |ai − aj| × |ak − al |

ᡰԕቡᢺк䶒䘉Ӌ䍑⥞㍟࣐ˈ❦ਾ䲔ԕ Tn × n2 ণਟᗇࡠ (2) ᔿǄަѝ (i, j) = (k, l) 䜘
分Ⲵᇎ䱵кቡᱟ Tn−1 ҈ԕ (1) ᔿǄ㘳㲁第йњ䜘分Ⲵ䍑⥞ˈ俆ݸਟԕݸ≲ࠪ (∑g∈G wg)2ˈণ

䳶ˈ❦ਾ᷊Ѯ䟽༽Ⲵᮠᆇޘ iˈᒦ߿৫ (∑j ̸=i |ai − aj|)2ˈ䘈㾱࣐޽എ一њ ∑g∈G w2
gˈഐѪᖒྲ

(i, j), (i, j) ⲴՊ㻛߿є⅑˄i 䛓䟼一⅑ˈj 䛓䟼一⅑˅̍ к一њ҈޽ᆼѻਾ߿߿࣐࣐ Tn−2 ণᗇࡠ
第й䜘分Ⲵ䍑⥞Ǆ㠣Ҿᮠᆇབྷ小 106 Ⲵ䲀ࡦˈਚᱟ᤯ᶕ䘧ᜁ一лབྷᇦˈᒦᰐ⢩↺֌⭘Ǆ

ᰦ䰤༽ᵲᓖ˖O(n log n)

I. Walking Machine
ᢺമق䗷ᶕᔪˈ❦ਾӾ䘧ᇛཆᔰ࿻ BFSˈⴻ㜭ᩌࡠཊቁњṬᆀণਟǄ
ᰦ䰤༽ᵲᓖ˖O(nm)

J. Matrix Subtraction
㘳㲁 M1,1 ਚ㜭㻛 (1, 1)− (a, b) Ⲵᆀ⸙䱥༴⨶ˈᡰԕ (1, 1)− (a, b) Ⲵ䘹ᤙ⅑ᮠᱟ⺞ᇊⲴˈ

਼⨶ਟԕ≲ࠪ (1, 2)− (a, b + 1) ԕ৺ަԆᡰᴹ a × b Ⲵᆀ⸙䱥Ⲵ䘹ᤙ⅑ᮠǄ

䇠 Ci,j Ѫ (i, j)− (i + a − 1, j + b − 1) Ⲵ䘹ᤙ⅑ᮠˈਟ⸕ᴹ˖

Ci,j = Mi,j −
a−1

∑
u=0

b−1

∑
v=0

[u ̸= 0 or v ̸= 0]Ci−u,j−v

䘉њ⭘Ҽսࡽ㔰઼ + Ҽ㔤ᐞ分ቡਟԕ൘ O(1) Ⲵᰦ䰤޵㇇ࠪᶕǄᴰਾⴻᱟ੖ᡰᴹⲴ Ci,j 䜭
Ѫ䶎䍏ԕ৺ M ᱟ੖ᚠྭՊਈᡀޘ 0 ণਟǄ
ᰦ䰤༽ᵲᓖ˖O(∑ nm)
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K. Sqrt Approaching
䘉њ题Ⲵᵜ䍘ቡᱟ˖㔉ᇊ一њ分ᮠ X (X = A

B )ˈ㾱≲᢮ࡠਖ一њ分ᮠ Y (Y = C
D )ˈ֯ᗇ Y

൘ X о
√

n ѻ䰤Ǆ

一њⴤ㿲Ⲵᙍ䐟ᱟᢺ A, B ᢙབྷ㤕ᒢؽˈ∄ྲቡᖰਾ䶒࣐䴦ⴤࡠ䮯ᓖѪ 99999ˈᗇࡠ C, Dˈ
❦ਾ޽ṩᦞ A2 ઼ nB2 Ⲵབྷ小ޣ㌫ᶕ㔉 C, D 䘋㹼ᗞ䈳ˈն䘉ṧᱟՊ WA Ⲵˈྲ᷌䗃ޕⲴ
A, B, n ┑䏣 |A2 − nB2| = 1ˈ䛓Ѹᴹ | A

B −
√

n| = 1
B(A+

√
nB)ˈ䘉ṧⲴ䈍䈟ᐞቡᱟ 10−199980 Ⲵ㓗

࡛ˈ❦㘼一㡜Ⲵᗞ䈳䜭Պӗ⭏ 10−100000 Ⲵ⎞ࣘˈቡ㇇྇кҼ分ҏᖸ䳮䗮ࡠ 10−199980 Ⲵ㋮ᓖǄ

ҾᱟᡁԜᜣ㾱一њ䙊䀓ˈḷ〻Ⲵڊ⌅ᱟ˖

C = (n + 1)A + 2nB, D = 2A + (n + 1)B

ਟԕ傼䇱┑䏣题ⴞ㾱≲ⲴᶑԦǄ᱃䇱Ӿ⮕Ǆ

ps. 䘉њ题ᱟᘾѸࠪࠪᶕⲴ˛俆ݸᵜӪӾḀњൠᯩⴻࡠҶ一њ题˖

ᱟ੖ᆈ൘一㓴↓ᮤᮠ n, mˈ֯ᗇ (3 + 5
√

2)n = (5 + 3
√

2)m ˛

䘉题ᵜӪ一⵬ⴻк৫ቡᱟнᆈ൘ˈնᜣҶᖸѵнՊ䇱ˈቡራᙍ߉њ〻ᒿᢃ㺘᢮㿴ᖻˈ䘉䟼
н࿘ᢺ (a + b

√
2)n 㺘⽪ᡀ An + Bn

√
2ˈ❦ਾਁ⧠ An

Bn
Պ䎺ᶕ䎺䎻䘁Ҿ

√
2ˈᒦфլѾሩҾᡰᴹ

Ⲵ a, b 䜭ᴹ䘉њᙗ䍘ˈᵜӪቡቍ试䇱᰾Ҷ一лˈ䘋㘼ਁ⧠ሩҾަԆⲴṩਧҏᴹ㊫լⲴᙗ䍘ˈ❦
ਾቡᜣࠪࡠ䘉ṧ一њṩਧᮠ٬䙬䘁Ⲵ题ҶǄ

4


