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Preparing for ICPC Competition … 1

• North America Qualifier (NAQ) 
– Oct 5, 2-7 PM on Kattis

• Registered: 3 Teams
– Asymptotic AC; Binary Brains; Ternary Trios

• Link to contest: https://naq24.kattis.com/ 

• Info at: https://na.icpc.global/naq 

• Registration: 
https://icpc.global/regionals/finder/North-
America-Qualifier  
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Eligibility
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Teamwork

• 3-person teams, but only one computer

• Teams by Oct 16 to practice as a team

• Team members with complementary skills

• Learn from others 

• Learn to debug each others’ programs

• No electronic media or devices

• Eligibility:
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Problem Repositories & Virtual Judges

• Kattis: https://open.kattis.com/ 

• VJudge: https://vjudge.net/ 

• UVa: https://onlinejudge.org/ 
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Topics to Cover

• Dynamic Programming (1D, 2D, …)
• Math Problems (permutations, combinations, 

probability, counting, Catalan numbers, 
exhaustive search)

• Graph & Tree Algorithms (DFS, BFS, MST, 
Dijkstra’s, Bellman-Ford, Floyd-Warshall, 
Topological Sort, Tree Traversal, Tree centroid)

• Advanced Graph Algorithms (network flow, 
biconnectivity, strong connectivity, …)

• Misc: Geometric Algorithms, String Algorithms, 
Number Theory Algorithms 
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Books to help prepare

• Laaksonen A. Guide to competitive programming. 
Springer International Publishing; 2020.

• Halim S, Halim F, Competitive programming 3. 
Lulu Independent Publish; 2013.

• Skiena SS, Revilla MA. Programming challenges: 
The programming contest training manual. Acm 
SIGACT News. 2003 Sep 1;34(3):68-74.

• Arefin AS. Art of programming contest: C 
programming tutorials, data structures, 
algorithms 
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ICPC Programming Competition

•Nov 16, 2024
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Let’s put it on 
our calendars!



QUESTIONS?
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Fix the Pond

• https://vjudge.net/problem/UVA-12529 
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https://vjudge.net/problem/UVA-12529
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Uva 12529: Fix the Pond
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Neighbors of a pond cell?
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Every cell has at 
most 2 neighbors at 
any given time. Start 
and end cell have at 

most 1 neighbor.
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Effect of Flipping a Switch
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Observations

• Path 𝑃 from top left (𝑠) to 
bottom left (𝑡)

• Path 𝑃 always exists

– Really?

• 𝑃 may not visit all cells

– Because of cycles

• Flipping switches can 
change path 𝑃
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Flipping a Switch
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Modeling as a Graph Problem

• Unable to visit every cell sometimes because 
graph may have disjoint cycles

• Path 𝑃 from start (𝑠) to end (𝑡) exists. Why?

– Each cell has two neighbors, except start & end

– Graph = path 𝑃 plus cycles (Property 𝑸)

• Flip a switch: path changes, but not above 𝑸

• What changes is # of cycles (𝑐) in graph

• Every flip increases or decreases 𝑐 by 1
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Greedy Algorithm

• Compute the undirected graph connecting cells
• Find path 𝑃 from top left (𝑠) to bottom left (𝑡)
• Count # of cycles (𝑐) in initial graph
• For every switch that decreases # of cycles by 1 do

– Flip that switch

• Report # of flips
– Such a switch always exists. Why?
– Switches that border 𝑃 & an unreachable cell?
– Switches that border 2 unreachable cells (or inside one)?

• # of flips = 𝑐. Why?
– After flipping 𝑐 switches, # of cycles = 0
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Time Complexity

• Run DFS & compute # connected components 

– O(m+n) = O(n)

– Report # of connected components minus 1. Why?

• If we are asked to find exact switches to flip?

• Find switch to flip: walk along 𝑃 & flip first 
switch bordering an unreachable cell 

– Total over all flips = O(n)

20


	Slide 1: Giri Narasimhan Programming Team 
	Slide 2: Preparing for ICPC Competition … 1
	Slide 3: Eligibility
	Slide 4: Teamwork
	Slide 5: Problem Repositories & Virtual Judges
	Slide 6: Topics to Cover
	Slide 7: Books to help prepare
	Slide 8: ICPC Programming Competition
	Slide 9: QUESTIONS?
	Slide 10: Fix the Pond
	Slide 11
	Slide 12
	Slide 13: Uva 12529: Fix the Pond
	Slide 14: Neighbors of a pond cell?
	Slide 15: Effect of Flipping a Switch
	Slide 16: Observations
	Slide 17: Flipping a Switch
	Slide 18: Modeling as a Graph Problem
	Slide 19: Greedy Algorithm
	Slide 20: Time Complexity

