
Problem 13: Barbieland-bound
13 Points

Problem ID: barbieland

Rank: 4

Introduction

Youngmin “El Coyote” Park has opened a new “transportation” service that shuttles people

from Venice Beach, California to various tourist destinations in Barbieland and other universes

with his brand new fleet of quantum teleporting CALICOrvettes. However, due to the digital

nature of this form of transportation and the magical properties of Barbieland, space does not

follow conventional rules of linear distance. This, combined with his capitalistic need to justify

increasing fare prices (as well as his general disdain for the environment), he orders his drivers,

the Kens, to take the most inefficient route to their destination. Help Youngmin monopolize the

Barbieland “transportation” market by programming his onboard CALIComputers!

Problem Statement

There are N dreamhouses numbered 1 to N in Barbieland. You can travel between them using

M bidirectional roads. The i
th road connects dreamhouse Ui to dreamhouse Vi, and has a

length ofWi. It’s guaranteed that it’s possible to go from any dreamhouse to any other

dreamhouse using a sequence of roads.

A route u1 → u2 →…→ ux - 1 → ux is defined as a sequence of roads that connect a sequence

of dreamhouses. Dreamhouses and roads may be included more than once in a single route (a

walk). The length of a route is defined as the bitwise XOR (⊕) of the road lengths: w(u1, u2) ⊕

w(u2, u3) ⊕… ⊕ w(ux - 1, ux), where w(ui, uj) is the length of the road connecting ui and uj.

There are Q passengers that Youngmin wants to transport. The i
th passenger needs to get from

dreamhouse Ai to dreamhouse Bi. For each passenger, find the maximum possible length of

any route that starts at Ai and ends at Bi.

© 2023 California Informatics Competition Page 1 of 4

CALICO Fall '23

https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_and_path
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Input Format

The first line of the input contains a single integer T denoting the number of test cases that

follow. For each test case:

● The first line contains three space-separated integers NMQ, where:

○ N denotes the number of dreamhouses.

○ M denotes the number of roads.

○ Q denotes the number of passengers.

● For each of the nextM lines, the i
th line contains three space-separated integers Ui Vi Wi

denoting that a road connects dreamhouse Ui to dreamhouse Vi with lengthWi.

● For each of the next Q lines, the i
th line contains two space-separated integers Ai Bi

representing a query to find the maximum route length between dreamhouses Ai and Bi.

Output Format

For each test case, output Q lines, each containing a single integer. The i
th line of the output

should contain the maximum possible route length between dreamhouses Ai and Bi.

Constraints

Time limit: 2 seconds.

1 ≤ T ≤ 100

1 ≤ N,M, Q ≤ 105

1 ≤Wi ≤ 1018 for all i

The sum of N across all test cases in an input file does not exceed 105.

The sum ofM across all test cases in an input file does not exceed 105.

The sum of Q across all test cases in an input file does not exceed 105.
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Sample Test Cases

Sample Input Download

3
4 3 4
1 2 5
2 3 9
3 4 33
1 3
2 4
1 4
2 3
4 4 2
1 2 5
2 3 3
3 4 6
4 1 3
1 1
2 4
5 6 4
1 2 6
2 3 4
3 4 2
4 1 5
1 3 1
4 5 4
1 3
5 4
2 1
1 1

Sample Output Download

12
40
45
9
3
6
7
7
6
6

Sample Explanations

For test case #1, all routes between 1 and 3 have length 12. This is because the length of route

1→ 2→ 3 is the same as the route 1→ 2→ 1→ 2→ 3 or 1→ 2→ 3→ 4→ 3→ 2→ 3. The

same applies to the rest of the queries, where all routes from one dreamhouse to another have

the same length.

For test case #2, the longest route between 1 and itself is 1→ 2→ 3→ 4→ 1, which has

length 3. Note that Ai = Bi in this case. For a route between 2 and 4, we could take 2→ 3→ 4

to yield a route length of 5; however, taking route 2→ 1→ 4 yields a length of 6, so we output

that one instead. Note that the multiple valid routes yield the same maximum length of 6—one

of which is route 2→ 3→ 4→ 1→ 2→ 3→ 4.
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For test case #3:

1. The longest route between 1 and 3 is 1→ 4→ 3, which has length 7.

2. The longest route between 5 and 4 is 5→ 4→ 1→ 2→ 3→ 1→ 4, which has length 7.

3. The longest route between 2 and 1 is 2→ 1, which has length 6.

4. The longest route between 1 and 1 is 1→ 4→ 3, which has length 6. Note that Ai = Bi.

Here’s a rather artistic interpretation of the third test case (road lengths are in binary for easier

interpretation):
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ᒫ 13 ᷌� ᜬྲ乐园 

ړ 13
ᳯ᷌ຽᦩᒧ: ᜬྲ乐园 

ᵙଶᒵᕆ: 4

ᳯ᷌ᙧว

ᒫ  1  ᶭ҅و  4  

๠英珉๋ᬪ୏᭗ԧ一ᐿෛࣳളᭆ๐ۓńńֵ用قෛ的ᰁৼփᭆ &$/,&2rYeWWeV ਖ਼游客ժ从ے૞的
শੰේၹᄅᭆ到ᜬྲ乐园的ݱ个෢游วᅩ。ᆐᘒ，चԭ这ᐿԻ᭗ොୗ的හਁ۸ᇙᨶ以݊ᜬྲ乐园
的ᐟ॰ં௔，这个ᑮᳵଚӧ᭽஗փᕹ的ᕚ௔᪗ᐶᥢݶ。ڞ෸，他为ԧݳቘ۸ӧෙӤ႐的ᐥհҁ以
݊他੒ሾ保行为的忽ᥤ҂，他ᥝ࿢他的ݪ๢ժᕰ๋ᬱ的路ᕚ前往ፓ的ࣈ。᧗ଆۗ英珉用ᵋ᫝൭ଃ
的 &$/,&oPSuWerV ᬰ行ᖫᑕ，来ࣰෙᜬྲ乐园的ളᭆ๐࣋૱ۓ！

ᳯ᷌ൈᬿ

ᜬྲ乐园Ӿํ N ӻ໼ଝ੻҅ೲᖫݩ՗ 1 ک  N ᬰᤈഭݢ̶֦ڜզ᭗ᬦ᭲ݻ݌᪠ࣁᬯԶ໼ଝ੻
ԏᳵஃᬬ̶ᒫ i ๵᪠ᬳള໼ଝ੻ Ui 和໼ଝ੻ Vi, ٌ҅᭲᪠ᳩଶԅ Wi̶这些道路的设计确保游客
可以从任何一座梦幻小屋前往其他梦幻小屋。

᪠ᕚ u1 → u2 → … → ux - 1  → ux ฎ೰ӞᬳԀᬳള多个໼ଝ੻ጱ᭲᪠̶ࣁӞ๵路径ҁw alk҂Ӿ҅ݱ
ӻ໼ଝ੻᭲޾᪠ݢᚆڊሿӧྊӞ̶ེ᪠ᕚᳩଶ被定义为᭲᪠ᳩଶጱ ֖ᬩᓒ XOR (⊕) : w(u1, u2) ⊕ 
w(u2, u3) ⊕ ... ⊕ w (ux - 1, ux), ٌӾ w(ui, uj) ฎ೰ᬳള ui ޾ uj ጱ᭲᪠ᳩଶ̶

英珉మᥝളᭆ Q ֖෢ਮ ，ᒫ i  ֖෢ਮᵱᥝ՗໼ଝ੻ Ai ک໼ଝ੻ Bi̶੒ԭྯ֖෢客，找到从 
Ai ک Bi  ձ఺᪠ᕚጱ๋य़ݢᚆᳩଶ̶
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ᬌف໒ୗ

ᬌفጱᒫӞᤈ۱ތෆහ  T҅ᤒᐏၥᦶአֺහᰁ̶
੒ԭྯӞӻၥᦶአֺ：

i
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ᬌڊ໒ୗ

੒ԭྯӻၥᦶአֺ҅ᬌڊ Q ᤈ, ྯӞᤈ۱ތӞӻܔᇿෆහ̶ᬌڊጱᒫ i  ᤈଫ۱ތ໼ଝ੻ Ai 

ᚆጱ๋ᳩ᪠ᕚᳩଶ̶ݢBi ԏᳵ ޾

ᴴګ๵կ

෸ᳵᴴګ: 2ᑁ̶

1 ≤ T ≤ 100
1 ≤ N, M, Q ≤ 105

੒ԭಅํ i҅1 ≤Wi ≤ 1018

ᬌف᮱ړಅํၥᦶአֺጱ N  ԏ޾ӧ᩻ᬦ 105̶
ᬌف᮱ړಅํၥᦶአֺጱ M ԏ޾ӧ᩻ᬦ 105̶
ᬌف᮱ړಅํၥᦶአֺጱ Q ԏ޾ӧ᩻ᬦ 105̶
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ᒫ  2ᶭ҅و 4 ᶭ
3

● ੒ԭളӥ๶ Q ᤈӾጱྯӞᤈ҅ᒫ i  ᤈ۱ތӷӻአᑮ໒ᵍ୏ጱෆහ Ai   B

ᤒᐏӞ个࿢ᥴ໼ଝ੻ Ai ޾ Bi ԏᳵ๋ᳩ᪠ᕚᳩଶጱᳯ̶᷌

● ᒫӞᤈ۱ތӣӻአᑮ໒ᵍ୏ጱෆහ NM Q, ٌӾ:

○ N ᤒᐏ໼ଝ੻හᰁ̶
○ M ᤒᐏ᭲᪠හᰁ̶
○ Q ᤒᐏ෢ਮහᰁ̶

● ੒ԭളӥ๶ M ᤈӾጱྯӞᤈ҅ᒫ i  ᤈ۱ތӣӻአᑮ໒ᵍ୏ጱෆහ Ui    Vi   W 
ᤒᐏӞ๵ᬳള໼ଝ੻ Ui ک໼ଝ੻ Vi ጱ᭲᪠ٌ҅ᳩଶԅ Wi̶

i



ၥᦶ໏ֺ

໏ֺᬌف

3
4 3

ӥ᫹

4
1 2 5
2 3 9
3 4 33
1 3
2 4
1 4
2 3
4 4 2
1 2 5
2 3 3
3 4 6
4 1 3
1 1
2 4
5 6 4
1 2 6
2 3 4
3 4 2
4 1 5
1 3 1
4 5 4
1 3
5 4
2 1
1 1

໏ֺᬌڊ

12
40
45
9
3
6

ӥ᫹

7
7
6
6
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໏ֺᥴ᯽

੒ԭၥᦶ用ֺ ��� � 和 � ԏᳵ的ಅํ路ᕚᳩଶ᮷为 ��� ࢩ为路ᕚ � Ⱦ � Ⱦ � 的ᳩଶ̵路ᕚ
� Ⱦ � Ⱦ � Ⱦ � Ⱦ � 的ᳩଶ和路ᕚ � Ⱦ � Ⱦ � Ⱦ � Ⱦ � Ⱦ � Ⱦ � 的ᳩଶፘݶ。ݶቘ，其他
ᳯ᷌Ӿ梦幻屋ԏᳵ的ಅํ路ᕚᳩଶፘݶ。

੒ԭၥᦶአֺ #2, 1 1 ޾ ԏᳵጱ๋ᳩ᪠ᕚԅ 1 → 2 → 3 → 4 → 1, ٌᳩଶԅ 3̶ဳ఺҅ྌֺӾ
Ai = Bi ̶ 2 4 ޾ ԏᳵํӷ๵路ᕚ：路ᕚ 2 → 3 → 4 ҅ᳩଶԅ 5Ҕ᪠ᕚ 2 → 1 → 4，ᳩଶԅ 6, 
 → 为 �，其Ӿ一๵为 � → 3 → 4 → 1࣐Ӟӻ̶ဳ఺҅ํ多๵ํප路ᕚ的๋ᳩᳩଶݸڊྌᬌࢩ
2 → 3 → 4̶

ᶭ
3

https://calico.cs.berkeley.edu/files/calico-sp23/contest/quickstack/data/sample/sample_00_main.in
https://calico.cs.berkeley.edu/files/calico-sp23/contest/quickstack/data/sample/sample_00_main.ans
https://calico.cs.berkeley.edu/files/calico-fa23/contest/barbieland/data/sample/sample_00_main.in
https://calico.cs.berkeley.edu/files/calico-fa23/contest/barbieland/data/sample/sample_00_main.ans
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੒ԭၥᦶአֺ  #3:
1. 3ԏᳵጱ๋ᳩ᪠ᕚฎ޾1  1→ 4→ 3,ᳩଶԅ  7̶
2. 4ԏᳵጱ๋ᳩ᪠ᕚฎ޾5  5→ 4→ 1→ 2→ 3→ 1→ 4,ᳩଶԅ  7̶
3. 1ԏᳵጱ๋ᳩ᪠ᕚฎ޾2  2→ 1,ᳩଶԅ  6̶
4. 1ԏᳵጱ๋ᳩ᪠ᕚฎ޾1  1→ 4→ 3,ᳩଶԅ  6̶ဳ఺：  Ai = Bi̶

ӥࢶԅၥᦶአֺ 3 ጱᜏ๞ᥴ᯽̶ࢶ为ො׎ቘᥴ，道路ᳩଶ用ԫᬰګᤒᐏ。

ᶭ
3


