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Answer Key: Wrangle Computational Chaos: 10th Grade Algorithm Log-
ic Quiz

Architect efficient solutions for network congestion and database concurrency while evaluating Big O impli-
cations in high-stakes technical environments.

1. When designing a load-balancing algorithm for a global server network, you realize the current
'Round Robin' approach causes latency during peak hours. If you switch to a 'Least Connections’ model
to improve real-time efficiency, which concept are you primarily addressing?

Answer: C) Dynamic Resource Allocation

Switching to 'Least Connections' is a form of dynamic resource allocation because the algorithm makes decisions
based on the current state of the system rather than a fixed rotation.

2. In the context of algorithm analysis, an algorithm that grows at a rate of O(2An) is considered to have
time complexity, often making it impractical for large datasets.

Answer: C) Exponential

O(2”n) represents exponential growth, where the number of operations doubles with each additional element in the
input set.

3. True or False: Using a greedy algorithm approach for the Traveling Salesperson Problem (TSP) always
guarantees the mathematically optimal shortest path.

Answer: B) False

Greedy algorithms make the locally optimal choice at each step, which often fails to find the global optimum for
complex problems like TSP.

4. Imagine you are developing a collision detection system for a high-speed physics engine. If you
use 'Spatial Partitioning' to group nearby objects before calculating collisions, which problem-solving
technique are you applying?

Answer: B) Problem Decomposition

Spatial partitioning decomposes the large, complex problem of checking every object against every other object into
smaller, localized subproblems.
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5. A programmer is using a technique where a function calls itself to solve smaller versions of the same
problem. This algorithmic strategy is known as .

Answer: B) Recursion

Recursion occurs when a method or function calls itself repeatedly until it reaches a base case.
6. Adatabase administrator notices that as the number of users (n) increases, the search time increases
quadratically (n squared). Which Big O notation represents this efficiency bottleneck?

Answer: D) O(n/2)

Quadratic growth is represented by O(nA2), indicating that the work required grows by the square of the input size.
7. True or False: A 'Divide and Conquer' algorithm typically breaks a problem into non-overlapping
subproblems that are solved independently.

Answer: A) True

Divide and Conquer works by splitting the problem into independent pieces, solving them, and then combining the
results (e.g., QuickSort).

8. During the debugging phase of a complex routing algorithm, you discover a 'Race Condition’' where
two processes access the same data simultaneously. To fix this, you must implement a logic gate that
ensures .

Answer: B) Mutual Exclusion

Mutual exclusion (mutex) is a property of concurrency control which prevents simultaneous access to a shared
resource.

9. When an algorithm's performance is tested against its absolute worst-case scenario to ensure
reliability, this is a form of analysis.

Answer: A) Asymptotic

Asymptotic analysis (like Big O) focuses on the growth rate of an algorithm's requirements as input size increases
toward infinity.

10. True or False: Heuristic algorithms are used when an exact optimal solution is computationally too
expensive to find in a reasonable amount of time.

Answer: A) True
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Heuristics provide 'good enough' or approximate solutions for NP-hard problems where finding the exact answer
would take years of processing.
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