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Numerical Differentiation

Finding the derivative of a curve is known as
differentiation.

But how can we measure the slope of the tangent at any point on the curve?

A chord is a straight line connecting two points on a curve. The slope of a chord is equal to the average slope of the
curve between the two points. For example, in the plot below we have added a chord to the graph of y = =% — 3z + 1
between the points (xq, ya) and (1, y1). The slope of this chord is equal to

Y-y Ay
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Numerical Differentiation

Table; determine dy/dx and d?y/dx? when x = 1.2.

X y

1.0 2.7183
1.2 3.3201
1.4 4.0552
1.6 4.9530
1.8 6.0496
2.0 7.3891
2.2 9.0250

STAY HOME STAY SAFE SAVE LIVES

A curve is following the values of x and y as given in the

Numerical Differentiation

If a derivative is required near the front of the table, one of
|the following formula may be used to get better accuracy

a2 Ly L, +1as-éa5+-v-]yﬂ

hy'5=[ﬁ_? R

hzy..=[ﬂ2_as+ﬂd4_§ds+l3_7 7
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Numerical Differentiation

A curve is following the values of x and y as given in the
Table; determine dy/dx and d?y/dx?> when x = 1.2.
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X y

1.0 2.7183
1.2 3.3201
14 4.0552
1.6 4.9530
1.8 6.0496
2.0 7.3891
2.2 9.0250
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Numerical Differentiation

From the following table of values of x and y; determine dy/dx and
d?y/dx? when x = 1.2.

X y A A? N A* N A®
1.0 27183
0.6018
1.2 3.3201 0.1333
0.7351 0.0294
1.4  4.0552 0.1627 0.0067
0.8978 0.0361 0.0013
1.6 4.9530 0.1988 0.0080 0.0001
1.0966 0.0441 0.0014
1.8 6.0496 0.2429 0.0094
1.3395 0.0535
20 7.3891 0.2964
1.6359
2.2 9.0250
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Numerical Differentiation

-
From the following table of values of x and y; determine dy/dx and 2
d?y/dx? when x = 1.2. o]
X y A N? N A* N A® g
&
10 27183 2
0.6018 8
1.2 3.3201 0.1333 £
0.7351 0.0294 i
14 40552 0.1627 0.0067 o
0.8978 0.0361 0.0013 2
16 4.9530 0.1988 0.0080 0.0001 8
1.0966 0.0441 0.0014 <
18 6049 0.2429 0.0094 1
1.3395 0.0535 S
20 73891 0.2964 l ] | | ; .
16359 hy|'3=[d—-az+—b3-—d‘+—A5~—A6+---Jy0
2.2 9.0250 2 3 4 5 6

Here x5 =1.2, y5 =3.3201 and A=0.2. Hence (5.11) gives

[L‘Z] =L [0.735 1-10.1627)+ L 0.0361) - L 0.0080) + 1(0.00|4)]
&), 02 2 3 3 5
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=3.3205.

Numerical Differentiation

From the following table of values of x and y; determine dy/dx and &
d?y/dx? when x = 1.2. ;
X v A A2 A3 A 2 25 s
&
1.0 2.7183 g
0.6018 g
12 33201 0.1333 B
0.7351 0.0294 s
1.4 4.0552 0.1627 0.0067 3
0.8978 0.0361 0.0013 2
1.6  4.9530 0.1988 0.0080 0.0001 .
1.0966 0.0441 0.0014 ]
1.8  6.0496 0.2429 0.0094 a
1.3395 0.0535 =
20 7.3891 0.2964 g
1.6359 =
22 9.0250 -,
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Numerical Differentiation

From the following table of values of x and y; determine dy/dx and &
d?y/dx? when x = 1.2. ;
X v A 2 N 24 N 26 :2
a
1.0 2.7183 s
0.6018 8
1.2 3.3201 0.1333 B
0.7351 0.0294 °
14  4.0552 0.1627 0.0067 3
0.8978 0.0361 0.0013 g
1.6 4.9530 0.1988 0.0080 0.0001 5
1.0966 0.0441 0.0014 g
1.8  6.0496 0.2429 0.0094 a
1.3395 0.0535 2
2.0 7.3891
1.6359 hzy;,'=(A2 Sad e g 34 BT T 47 +£A‘----]yn
2.2 9.0250 2 6 W 10 %0
—_
dy —-'—-[u 1627 -0.0361+ 11.(0.0080) - 3 (0 0014)]=3 318
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Numerical Differentiation

A curve is following the values of x and y as given in the
Table; determine dy/dx and d?y/dx? when x = 2.2.

X y

1.0 2.7183
1.2 3.3201
1.4 4.0552
1.6 4.9530
1.8 6.0496
2.0 7.3891
2.2 9.0250

STAY HOME STAY SAFE SAVE LIVES 10




Numerical Differentiation

If a derivative is required near the end of the table, one of ; |
=2

the following formula may be used to get better accuracy®

hy;=(v+lv=+-'-v3+lv"+1v’+lv6+lv’+lv'+..,]y"
2 T3 TR s s T Ty

hly:=(v2 +v3 +uv‘| +§vs +Ev6+lv7 +§.§'.3.v! +-.-]y“
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Numerical Differentiation
From the following table of values of x and y; determine dy/dx and
d?y/dx? when x = 2.2.
X y A N’ N A* N A®
1.0 27183
0.6018
1.2 3.3201 0.1333
0.7351 0.0294
14  4.0552 0.1627 0.0067 o o
0.8978 0.0361 0.0013
1.6  4.9530 0.1988 0.0080 0.0001
1.0966 0.0441 0.0014
1.8  6.0496 0.2429 0.0094
1.3395 0.0535
2.0 7.3891 0.2964
1.6359
2.2 9.0250
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