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PART - A (MCQ) (10 x 1 =10 Marks)
Answer ALL Questions
1. Which of the following is NOT one of the three main branches of nature-inspired
computing?
(a) Evolutionary computation (b) Swarm intelligence
(¢) Quantum computing (d) Artificial neural networks
2. In nature-inspired computing, interactivity describes:
(a) The lack of response to environmental changes
(b) The ability of agents to interact with each other and their environment
(c) Static systems that do not change over time
(d) A hierarchical relationship between agents
3. What is the primary inspiration behind evolutionary algorithms?
(a) Classical physics (b) Darwinian theory of evolution
(c) Quantum mechanics (d) Information theory
4. Which of the following is a possible termination condition for a genetic algorithm?
(a) Solution reaches a specific fitness level (b) Random number generation fails
(c) The population reaches the maximum size (d) The mutation rate becomes constant
5. What is the key principle of Ant Colony Optimization (ACO)?
(a) Ants move randomly
(b) Pheromone trails help ants find the shortest path
(c) Ants use only visual cues to navigate
(d) Ants only follow other ants' paths
6. Which of the following describes a real-world application of ACO?
(a) Solving the Traveling Salesman Problem (b) Image classification
(c) Sorting algorithms (d) Speech recognition
7. What does Particle Swarm Optimization (PSO) mimic?
(a) The movement of particles in space  (b) The behavior of bird flocks and fish schools
(c) The search pattern of ants (d) The movement of particles in an atom
8. What is the role of the "velocity" of particles in PSO?
(a) To keep particles in their initial position
(b) To guide particles towards the best solution
(c) To prevent particles from moving
(d) To explore only local areas of thesolution space
9.  Which of the following is an application of artificial immune networks?
(a) Image recognition (b) Data classification and anomaly detection
(c) Environmental monitoring (d) Protein synthesis
10. What is the ultimate goal of universal DNA computers?
(a) To solve problems faster than traditional computers
(b) To perform all computations that any classical computer can
(c) To create a new form of artificial intelligence
(d) To replace traditional computing entirely
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PART - B (12 x 2 =24 MarKks)
Answer ALL Questions

Define Natural computing.
Differentiate parallelism and distributivity.
List out the stopping criteria for hill climbing.
Write few applications of GA.
Name some of the swarm intelligence-based algorithms.
Explain the key characteristics of Ant Colony Optimization.
Outline the advantages of Particle Swarm optimization.
Demonstrate the formulation of Particle Swarm Optimization (PSO) Algorithm.
Compare biological immunology with artificial immune systems.
How does the Forrest’s algorithm recognize a pattern?
[lustrate the main advantages of DNA computing.
Outline few operations performed for DNA computing.

PART - C (6 x 11 = 66 Marks)
Answer ALL Questions

a) Perform a forward pass to compute total error and then a backward pass to

distribute the error inside the network and update weights accordingly.

b1=0.25 b2=0.35

=0.1

Inputs

Expected
Outputs

Input Layer Hidden Layer Output Layer

OR

b) Consider the self-organizing feature map shown below with 2 cluster and five input
units, find the new weights for the winning unit for the input pattern of x=[0.0, 0.5,
1.0, 0.5, 0.0]. Assume the learning rate as 0.25. The input weights are given as

w1=[1.0, 0.9, 0.7, 0.5, 0.3] and w2=[0.3, 0.5, 0.7, 0.9, 1.0].
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Organize the fitness evaluated for the given chromosomes with Roulette wheel
selection  process:  [0001100101010, 0101001010101, 1011110100101,
1010010101001].

OR

f(x)=x", maximize this function with x in interval [0,31]. Generate initial population
with 01101, 11000, 01000, and 10010.

Explain the transition rule and global pheromone in ACO.
OR

Compare and Contrast—Genetic Algorithm, Particle Swarm Optimization and Ant
Colony Optimization.

Discuss the applications of PSO.
OR

Detail exploration and exploitation with respect to the inertia term, Diversification
and Intensification terms, personal and social influence.

Explain the artificial immune systems with respect to an application of your choice.
OR

Describe the physiology and main components of the immune system.

Explain in detail about formal models of DNA.
OR
Detail the DNA manipulation technique by Adleman’s experiment.
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