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Lesson 1:

1. During early human history, natural resources were mainly used to:
A) Build computers
B) Provide food and shelter
C) Perform natural computing
D) Create artificial intelligence

2. Understanding the physical laws of motion and gravity helped humans to:
A) Study neural networks
B) Design aircrafts
C) Create cellular automata
D) Develop swarm intelligence

3. Natural computing is an interdisciplinary field that connects:
A) Physics and chemistry
B) Computer science and natural sciences
C) Literature and computer science
D) Biology and history

4. The main idea of natural computing is that:
A) Computers can replace humans in all tasks
B) Information processing is a natural process
C) Nature has no connection to computing
D) Computing is only artificial

5.  Which of the following is NOT one of the three approaches of natural computing?
A) Computing inspired by nature
B) Simulation and emulation of natural phenomenon in computers
C) Computing with natural materials
D) Computing without algorithms

6. In “computing inspired by nature,” which of the following is considered an
example of nature as inspiration?
A) Quantum computing
B) Classical mechanics
C) Neural computation
D) Cloud computing

7. Which of the following is NOT an example of nature -inspired computing
techniques?
A) Evolutionary computation
B) Swarm intelligence
C) Immuno-computing
D) Object-oriented programming

8. “Simulation and emulation of natural phenomenon in computers” falls under
which type of natural computing approach?



A) Computing inspired by nature

B) Computing with natural materials
C) Simulation approach

D) Artificial intelligence

Membrane computing is an example of:
A) Nature as inspiration

B) Classical computation

C) Quantum computing

D) Cloud-based computation

Lesson 2:

1.

One of the main motivations for studying natural computing is:
A) To replace computers entirely with nature

B) To understand natural processes and develop novel systems
C) To ignore life processes

D) To increase the use of fossil fuels

Natural computing products are already available in:

A) Only scientific laboratories

B) Computers, washing machines, toys, trains, air conditioning, and other devices
C) Only space research

D) Ancient books

Observing natural phenomena has historically helped humans to:
A) Create laws of finance

B) Devise theories about how nature works

C) Reduce the use of natural resources

D) Stop the development of artifacts

Artifacts such as airplanes, submarines, and chemicals used in pharmaceuticals
were developed by:

A) Pure guesswork

B) Taking inspiration from natural phenomena and organisms

C) Random experimentation

D) Studying only computer algorithms

Natural computing is useful for understanding life processes because it allows:
A) Creation of virtual reality games only

B) Development of highly abstract models of natu re

C) Avoidance of studying biology

D) Reduction in computer use

Sometimes natural computing techniques aim to be:
A) Purely industrial tools
B) Theoretical models of nature providing insights into how nature works



C) Entertainment gadgets
D) Military weapons only

7. Which of the following is an example of natural inspiration for artifact design?
A) Bats inspiring sonar systems
B) Coins inspiring aircraft
C) Rivers inspiring washing machine
D) Mountains inspiring toys

8. Supporting research in natural computing is important because:
A) NC products are already obsolete
B) It contributes to better understanding of nature and development of innovative
technologies
C) Nature has no relation with computing
D) It reduces computer efficiency

Lesson 3:

1. The Natural Computing age is characterized by:
A) A focus on classical physics only
B) Increasing interaction and similarity between computing and nature
C) Rejection of computers in scientific studies
D) Avoiding the study of natural processes

2. Which of the following is an example of natural clustering phenomena?
B) Clustering of dead bodies in ant colonies
C) Computers recalculating spreadsheets
D) Cars driving autonomously

3. Observing birds flocking in the sky often leads to the assumption that:
A) Birds follow a random pattern
B) Birds never interact
C) Birds fly only at night
D)Birds follow a leader in front of the flock

4. The basic rules to model ant clustering behavior are :
A) Leader-following and scattering rules
B) Pick up rule and dropping rule
C) Movement rule and rest rule
D) Attraction rule and repulsion rule

Lesson 4:

1. Natural computing approaches often use:
A) Exact, highly detailed natural mechanisms
B)Random guesses
C) Highly simplified versions of natural mechanisms
D) Only digital simulations



2. Simplifications in natural computing are necessary to:
A) Avoid studying natural phenomena
B) Make computation with a large number of entities feasible
C) Eliminate the need for rules
D) Focus solely on entertainmen

3. Creating suitable abstractions in NC helps to:
A)Simplify a system while keeping essential features
B)Remove all important features
C) Make natural systems more complex
D) Avoid solving any problem

4. Simple behavioral rules of insects can be sufficient for:
A) Creating video games
B) Development of computational tools for solving combinatorial problems
C) Understanding classical mechanics only
D) Avoiding computation

Lesson 5:

1. The three main branches of natural computing are:
A) Neural networks, quantum computing, Al
B) Classical mechanics, chemistry, biology
C) Object-oriented programming, Al, robotics
D) Computing inspired by nature, simulation/emulation of nature, computing with
natural Materials

2. Computing inspired by nature is successful in solving:
A) Only trivial problems
B) Complex problems, motivated by the urge for survival in living organisms
C) Problems unrelated to nature
D) Only financial problems

3. Simulation and emulation of nature in computers aim to:
A) Provide tools for synthesizing and studying natural phenomena, testing theories
not easily testable otherwise
B) Replace real experiments entirely
C) Only create artificial life games
D) Avoid studying biological processes

4. Two main approaches for simulation and emulation of nature are:
A) DNA computing and RNA computing
B) Artificial life and fractal geometry of nature
C) Neural networks and evolutionary computation
D) Quantum physics and classical mechanics
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C. Random drift
D. Direct command

5. Non-linearity in SOS means:
A. Output is equal to the sum of inputs
B. Simple addition of behaviors
C. New properties arise from interactions
D. No change occurs

6. Which of the following is true about SOS (Self-Organized Systems)?
A. They are always simple
B. They cannot be complex
C. They avoid rules
D. They can be complex

7. Dead-body clustering in ant colonies demonstrates that SOS are:
A Rule-based
B. Leader-driven
C. Random
D. Non-interactive

8. What contributes to the formation and regulation of self -organized processes?
A. Only positive feedback
B. Only negative feedback
C. Feedback loops (positive + negative)
D. No feedback at all

9. In self-organized systems, patterns form due to:
A. Centralized control
B. External algorithms
C. Local interactions among components
D. Human instructions

10. Complexity in SOS refers to:
A. Systems where many simple parts create complex behavior
B. Systems that are easy to predict
C. Systems with no interactions
D. Systems with zero feedback

Lesson 26:

1. Which statement is TRUE about self-organization?
A. It is the only way patterns form in nature
B. It never involves other mechanisms
C. Many natural patterns may involve other mechanisms like genetic encoding
D. It replaces all other pattern-forming processes
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10.

11.

12.

13.

c) A complete explanation
d) not related to complexity

The behavior of a complex system cannot be understood by:
a) Studying all interactions

b) examining component parts alone

c) Considering the environment

d) looking at its network

Complexity studies show that understanding a system requires:

a) Only knowing internal organization

b) Only knowing environmental factors

¢) Understanding both internal structure and interactions with environment
d) Ignoring interactions

To explore natural complexity, one must focus on:
a) Very low levels of detail only

b) Very high levels of detail only

c) The right level of description

d) No level of description

In natural computing, the preferred descriptions are:
a) Very detailed physical models

b) Higher-level descriptions

¢) Randomly chosen levels

d) Purely chemical models

Most systems in natural computing
a) Exact copies of biological systems
b) Unrelated to biology

c) Highly abstract biological models
d) Not influenced by nature

Lesson 28:

1.

Emergence refers to the phenomenon where:

a) Smaller entities lose their properties

b) Nothing new is formed

c) Only physical properties change

d) Larger entities arise with new properties not present at lower levels

Emergence plays a central role in:

a) Classical mechanics

b) Integrative levels and complex systems
¢) Thermodynamics only

d) Simple linear systems
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¢) Dualism
d) Humanism

3. In science, reductionism explains entire systems based on:
a) Whole-system behavior only
b) Social theories
¢) Their constituent parts and interactions
d) External appearance

4. Temperature of a gas explained as “average kinetic energy of molecules” is an
example of:
a) Systems theory
b) Emergence
¢) Reductionism
d) Idealism

5. Which scientists strongly rely on reductionism?
a) Physicists, chemists, biologists
b) Historians
c) Astrologers
d) Poets

6. Biologists use reductionism when they:
a) Study whole species only
b) Scrutinize DNA sequences to understand organisms
c) Analyze stars
d) Ignore molecular structure

7. A key idea in reductionism is:
a) Questions can be answered at the constituent level
b) Complex systems cannot be broken down
c) The whole is always more than its parts
d) Smaller entities do not matter

Lesson 30:

1. A top-down approach mainly involves:
a) Combining small units to form larger systems
b) Breaking a system into smaller sub-systems
c) Ignoring system structure
d) Random system analysis

2. A bottom-up approach is best described as:
a) Reverse engineering a system
b) Decomposing a system step-by-step
c) Building complex systems from simpler compon ents
d) Predicting outcomes from initial conditions
Correct answer: ¢
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d. All of the above

Good Luck ©
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