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Answer any FIVE FULL Questions MARKS |CO |RBT
Discuss the Turing Test in detail. What are the capabilities a computer must possess to
l|a . [4] 1 L2
meet the Turing test?
b | Define and compare DFS, BFS and IDFS with examples. [6] 2 L2
a | Describe in detail the four approaches to Al. [6] 1 L2
2 b Define the following terms concerning an intelligent agent: [4] 1 Lo
(i) Agent, (ii) Environment, (iii) Percepts, Percept sequence, (vi) Sensors, Actuators
a Define a rational agent and the concept of rationality. Also, illustrate the properties of [4] 1 L3
3 the task environment in detail.
b | Explain and distinguish between four types of agent programs. [6] 1 L2
There are three missionaries and three cannibals who want to cross a river using a boat
4l a that can carry at most two people. The problem imposes certain constraints to ensure [10] 5 L3
the safety of the missionaries and prevent the cannibals from outnumbering the
missionaries on either side of the river at any time.
Describe PEAS. You are designing an agent for "Audio Books on the Internet”. Identify
5 . [10] 2 L4
PEAS for this.
The start and goal states for the 8-puzzle sliding block are provided. Demonstrate how
to reach the goal state from the start state using the depth-first search algorithm.
Compute the total cost.
1 2 3 1 2
6 [10] 2 L3
4 6 4 6 3
7 5 8 7 5 8
Start State Goal State
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Answer Key & Schema

1) (a) Discuss the Turing Test in detail (2). What are the capabilities a computer must possess to meet the Turing
test (2)?
Ans.Turing Test:
» Three rooms contain a person, a computer, and an interrogator.
» The interrogator can communicate with the other two by ‘teleprinter’.
» The interrogator tries to determine which is the person and which is the machine.
» The machine tries to fool the interrogator into believing that it is the person.
« If the machine succeeds, then we conclude that the machine can think.
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(b) Define and compare DFS (2), BFS (2) and IDFS (2) with examples.
Ans.

Breadth-first search-
» The root node is expanded first (FIFO)
» All the nodes generated by the root node are then expanded
« And then their successors and so on
» Expand shallowest unexpanded node
» Frontier (or fringe): nodes in queue to be explored
« Frontier is a first-in-first-out (FIFO) queue, i.e., new successors go at end of the queue.
» Goal-Test when inserted.

25

Depth-first search-
» Always expands one of the nodes at the deepest
level of the tree

*  Only when the search hits a dead end
» Goes back and expands nodes at shallower levels
» Dead end a leaf nodes but not the goal
» Expand deepest unexpanded node
* Implementation:
» frontier = LIFO queue, i.e., put successors at front




Iterative deepening search-

No choosing of the best depth limit

It tries all possible depth limits:

First 0, then 1, 2, and so on

Combines the benefits of depth-first and breadth- first search
optimal

complete

Time and space complexities

reasonable

suitable for the problem

having a large search space

and the depth of the solution is not known
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(b) Define the following terms concerning an intelligent agent:
(i) Agent (1), (i) Environment (1), (iii) Percepts, Percept sequence (1), (vi) Sensors, Actuators (1)
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3) (&) Define a rational agent (1) and the concept of rationality (1). Also, illustrate the properties of the task

environment in detail (2).
Ans.

¢ a Rahonal figuat
R D(dm 4 iaa‘:n gatily Ahat powve (1S Enviionmen? fhm"g”’

Ranonal ©
24 sors and a¢t VPO 1het  Envio ament 1hwv3h acivators 10 Gchieve
Sen

jts qool- A yationol Qg 0ImS fo maximize it purformant




Concept of Rationality: A rational agent is one that “does the right thing”, i.e. the table for the
agent function is filled out “correctly.” What is rational at any given time depends on (at least) four
things:

» The performance measure that defines the criterion of success

* The agent’s prior knowledge of the environment

» The actions the agents can perform

* The agent’s percept sequence to date.




(b) Explain and distinguish between four types of agent programs (1.5 each).
Ans.




4) There are three missionaries and three cannibals who want to cross a river using a boat that can carry at most
two people. The problem imposes certain constraints to ensure the safety of the missionaries and prevent the
cannibals from outnumbering the missionaries on either side of the river at any time (10).

Ans.
Let's denote the sides as L (left) and R (right). Initially, the state is (3M, 3C, L).

Move 2C from L to R. New state: (3M, 1C, R).

Move 2C back from R to L. New state: (3M, 3C, L).

Move 2M from L to R. New state: (1M, 3C, R).

Move 1M and 1C from R to L. New state: (2M, 2C, L).

Move 2C from L to R. New state: (2M, 0C, R).

Move 2C back from R to L. New state: (2M, 2C, L).

Move 2M from L to R. New state: (OM, 2C, R).

Move 1M and 1C from R to L. New state: (1M, 3C, L).

. Move 1M from L to R. New state: (OM, 3C, R).

10. Move 1C back from R to L. New state: (OM, 2C, L).

11. Move 2C from L to R. New state: (OM, 0C, R).
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5) Describe PEAS (4). You are designing an agent for "Audio Books on the Internet". Identify PEAS for this (6).
Ans.
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6) The start and goal states for the 8-puzzle sliding block are provided. Demonstrate how to reach the goal state
from the start state using the depth-first search algorithm (8). Compute the total cost (2).

Start State Goal State




