Exercise walk-through

6.3

Artificial intelligence

IGCSE Computer Science



Automated & Emerging Technologies

What we will cover

1 | Automated systems

2 | Sensor — micro — actuator
3 | Pros & cons

4 = Robotics

5 | Artificial intelligence

6 Recap



Automated & Emerging Technologies
L Robotics and Al

What robots do




Automated & Emerging Technologies

L Robotics and Al

What makes a system “Al”
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Artificial intelligence is
the simulation of human
intelligence by a computer. Such a
system:

m collects data and the

rules for using it;

m Can reason and draw
conclusions —
approximate or

definite ,

from data and
its behaviour.

m can learn
adapt



IGCSE Computer Science

Exercises 2.1:2.3

2.1 Define artificial intelligence. 1]

2.2 Give one example of an Al application. 1]

2.3 Give the logic expression for each: the output is 1 only when both inputs are 1; the
output is 1 when the inputs are different. 2]



IGCSE Computer Science

Exercises 2.1:2.3

2.1 Define artificial intelligence. 1]

2.1

o Al is computers behaving in ways that look intelligent
o the simulation of human intelligence by computer systems

2.2 Give one example of an Al application. 1]

2.2

« any one of: expert system / natural language processing / self-driving car

2.3 Give the logic expression for each: the output is 1 only when both inputs are 1; the
output is 1 when the inputs are different. 2]

2.3

 output 1 only when both inputs are 1: A- B (AND)
 output 1 when the inputs are different: A @ B (XOR)
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Exercises 2.4:2.5

2.4 State how many rows a truth table needs for four inputs, and explain why.

2.5 Identify the gate whose output is 1 unless both inputs are 1.
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Exercises 2.4:2.5

2.4 State how many rows a truth table needs for four inputs, and explain why.

24

e cach input has two values, so 2* combinations
e 16 rows

2.5 Identify the gate whose output is 1 unless both inputs are 1.

2.5

o output is 1 unless both inputs are 1

« NAND
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Exercise 3.1

3.1 A chess-playing program that can do only that one task is an example of:
D A narrow Al

B general Al

C strong Al

D an automated system

1]
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Exercise 3.1

3.1 A chess-playing program that can do only that one task is an example of:
D A narrow Al

B general Al

C strong Al

D an automated system

3.1 A

e a program that can do only one task is narrow Al
o B and C are general/strong Al; D is not the Al classification
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Exercise 3.2 (a)

3.2 Al systems have several characteristics.

(a) State two characteristics of an Al system.
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Exercise 3.2 (a)

3.2 Al systems have several characteristics.

(a) State two characteristics of an Al system.

(a)

« any two of: collect data and rules / reason / draw conclusions / learn / adapt
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Exercise 3.2 (b)

3.2 Al systems have several characteristics.

(b) State the difference between narrow Al and general Al
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Exercise 3.2 (b)

3.2 Al systems have several characteristics.
(b) State the difference between narrow Al and general Al

(b)

o narrow Al can do only one (or a few) tasks
o general AI could do any task a human can do
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Exercise 3.3 (a)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T"' = 1 mean the temperature is too high, W = 1 mean the window is open, and
L = 1 mean the water level is low.

(a) Write the logic expression for the alarm output X. (3]



IGCSE Computer Science

Exercise 3.3 (a)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T"' = 1 mean the temperature is too high, W = 1 mean the window is open, and
L = 1 mean the water level is low.

(a) Write the logic expression for the alarm output X. (3]

(a)

 alarm when (7" AND window closed) OR water low
« X=(T-W)+1L
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Exercise 3.3 (b)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L =1 mean the water level is low.

(b) Complete the truth table for your expression. (4]
T WL WTW X
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1




IGCSE Computer Science

Exercise 3.3 (b)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L =1 mean the water level is low.

(b) Complete the truth table for your expression. (4]
T WL WTW X
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

(b)

Full solution on next slide
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Full solution 3.3 (b)

(b)

T W L W T-W X
0O 0 0 1 0 0
0O 0 1 1 0 1
0 1 0 0 0 0
0O 1 1 0 0 1
1 0 0 1 1 1
1 0 1 1 1 1
1 1 0 0 0 0
1 1 1 0 0 1

e W column; 7 - W column; X column
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Exercise 3.3 (¢)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L = 1 mean the water level is low.

(c¢) Explain, using a row of your table, what happens when the temperature is too high
and the window is open. 2]
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Exercise 3.3 (¢)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L = 1 mean the water level is low.

(c¢) Explain, using a row of your table, what happens when the temperature is too high
and the window is open. 2]

()

e tow I'=1, W =1, L =0 gives X =0
o the alarm does not sound, because an open window already lets the heat escape
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Exercise 3.3 (d)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L =1 mean the water level is low.

(d) Identify the single gate that could replace T - W, and state its rule. (2]
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Exercise 3.3 (d)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L =1 mean the water level is low.

(d) Identify the single gate that could replace T - W, and state its rule. (2]

(d)

« NAND
o output is 1 unless both of its inputs are 1
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Exercise 3.3 (e)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L =1 mean the water level is low.

(e) A second system sounds only when the two sensors disagree. Name the gate needed
and give its expression. 2]
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Exercise 3.3 (e)

3.3 A greenhouse system sounds an alarm. The alarm sounds when the temperature is
too high and the window is closed, or when the water level is low.

Let T" = 1 mean the temperature is too high, W = 1 mean the window is open, and
L =1 mean the water level is low.

(e) A second system sounds only when the two sensors disagree. Name the gate needed
and give its expression. 2]

(e)

« XOR
e X=TW



