Computer Science and the Natural World

Computer Science - Practice Test - 21 Questions

1. What data structure is commonly used to model the branching structure of a tree in
computer science, similar to how a plant's root system branches?

A) Queue

B) Stack

C) Hash Table

D) Tree

2. In algorithms, the concept of 'pruning’ a search space to reduce computational
complexity is analogous to what ecological process?

A) Photosynthesis

B) Predation

C) Natural Selection

D) Decomposition

3. Bioinformatics heavily relies on string matching algorithms to analyze DNA
sequences. Which common algorithm, used for finding patterns in sequences, is inspired
by the identification of genetic markers?

A) Bubble Sort

B) Quick Sort

C) Knuth-Morris-Pratt (KMP)
D) Merge Sort

4. Simulations of animal population dynamics often use agent-based modeling. What is
the fundamental unit being modeled in such simulations, representing an individual
organism?

A) Variable

B) Function

C) Agent

D) Parameter

5. The process of image recognition in computer vision, used to identify species from
camera trap data, utilizes techniques inspired by biological vision systems. Which
layer in a Convolutional Neural Network (CNN) is most akin to the feature extraction
performed by neurons in the animal visual cortex?

A) Fully Connected Layer

B) Pooling Layer

C) Convolutional Layer

D) Activation Layer
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6.

Ecological niche modeling, which predicts the geographic distribution of species,

often employs algorithms that learn from environmental variables and species
occurrences. Which machine learning algorithm is frequently used for this purpose due
to its ability to handle complex relationships?

7.

A) Linear Regression

B) K-Nearest Neighbors

C) Random Forest

D) Principal Component Analysis

The study of swarm intelligence in computer science, exemplified by algorithms like

Particle Swarm Optimization, is directly inspired by the collective behavior of what?

A) Solitary Bees
B) Giant Pandas
C) Ant Colonies
D) Sloths

8. When analyzing the spread of a disease through an ecosystem using network theory,
the 'nodes’ in the network typically represent what?

9.

A) Diseases

B) Environmental Factors

C) Individual Organisms or Species
D) Transmission Rates

In the field of computational ecology, the modeling of forest fire spread uses

principles similar to what common computer science concept related to the propagation
of information?

A) Data Encryption
B) Graph Traversal
C) File Compression
D) Database Indexing

10. The development of efficient data compression algorithms is crucial for storing
large biodiversity datasets. Which of these compression techniques is conceptually
similar to how certain animals use camouflage to reduce their apparent 'information’
to predators?

A) Run-Length Encoding
B) Huffman Coding

C) Lempel-Ziv (LZ77/LZ78)
D) All of the above
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11. What computational problem, concerning the optimal path for a traveling
salesperson to visit multiple cities, shares similarities with the foraging behavior
of animals seeking to minimize travel distance between food sources?

A) Knapsack Problem

B) Traveling Salesperson Problem

C) Subset Sum Problem
D) Satisfiability Problem

12. The concept of 'emergent behavior' in complex systems, where simple rules lead to
sophisticated group actions, is often observed in computer simulations of natural
phenomena like bird flocking. What is a well-known algorithm that models this?

A) Dijkstra's Algorithm

B) Boids Algorithm

C) Prim's Algorithm

D) A* Search Algorithm

13. In analyzing the biodiversity of an area using species occurrence data,
statistical methods for estimating species richness often involve combinatorial
mathematics. Which mathematical concept deals with counting arrangements?

A) Calculus

B) Linear Algebra

C) Combinatorics

D) Differential Equations

14. The development of artificial neural networks, used for tasks like identifying
bird songs, is loosely inspired by the interconnected structure of what in the brain?
A) Blood Vessels
B) Nerve Cells (Neurons)

C) Skeletal System
D) Digestive Tract

15. When modeling the flow of water in rivers or the movement of air currents,
computational fluid dynamics (CFD) uses algorithms that discretize continuous space.
This is analogous to how ecologists might discretize a habitat into smaller units for
study. What is this discretization process often called?

A) Data Mining

B) Feature Engineering

C) Meshing

D) Clustering

Quixly | This material was auto-generated. Quixly is not liable for errors or omissions. Visit quixlylearn.com to report corrections



16. The optimization of resource allocation in ecological systems, such as how plants
distribute energy, can be studied using operations research techniques. Which problem
type, involving maximizing or minimizing a linear objective function subject to linear
constraints, is relevant here?

A) Non-linear Programming
B) Integer Programming

C) Linear Programming

D) Dynamic Programming

17. In the context of environmental monitoring, sensor networks collect data on
variables like temperature and humidity. What is a common protocol used for routing
data efficiently through such networks, similar to how animals might communicate to
find resources?

A) HTTP

B) TCP

C) RPL (Routing Protocol for Low-Power and Lossy Networks)
D) FTP

18. The study of fractal patterns in nature, such as coastlines or snowflake
structures, is often explored using computational geometry. What property of fractals,
when generated computationally, involves self-similarity at different scales?

A) Uniformity

B) Periodicity

C) lteration

D) Randomness

19. When analyzing the genetic diversity within a population of a rare species,
computational phylogenetics is used to construct evolutionary trees. What is the
fundamental data type representing the heritable traits passed down through
generations?

A) Phenotype

B) Genotype

C) Ecosystem
D) Biomes
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20. The efficiency of algorithms for searching large datasets of ecological
observations, such as finding all sightings of a particular bird species within a
region, often depends on the underlying data structure. What data structure allows for
logarithmic time search complexity?

A) Linked List

B) Array

C) Binary Search Tree

D) Hash Map

21. The concept of 'robustness’' in computer systems, meaning the ability to withstand
errors, is mirrored in ecological resilience. What biological process allows
ecosystems to recover from disturbances, similar to fault tolerance in computing?

A) Extinction

B) Eutrophication

C) Homeostasis

D) Desertification
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