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Why Numerical Methods?

Why Numerical Methods?

e Existence
e Uniqueness
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Why Numerical Methods?

Why Numerical Methods?

e Existence
e Uniqueness
e What is the solution?
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Why Numerical Methods?

Why Numerical Methods?

‘ n ‘ Approximate Sum ‘ Error ‘ Time (s) ‘
10! 1.54976773 9.52 x 1072 | 0.0000
102 1.63498390 9.95 x 1073 | 0.0000
103 1.64393457 1.00 x 1073 | 0.0002
104 1.64483407 1.00 x 107* | 0.0024
10° 1.64492407 1.00 x 1075 | 0.0271
106 1.64493307 1.00 x 1076 | 0.2756
107 1.64493397 1.00 x 1077 | 2.8460

Table 1: Convergence of the series >, _, 5 towards 7 /6.
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Why Numerical Methods?

Numsigl  Mednody Nemerciod TRralsas
WAL MA 65+

Abhinav Jha (7)) 1T Gandhinagar 4
MA 203, 9t March 2026 %) MATHEMATICS




Number System

Number System

o Binary Number System (Bax-2)
0 ad)

e Decimal Number System (Bae -lo)
419 Qb =6 g+ 1%0 +AxI0 + Exig’+ 197 + bR
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Number System

Number System
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Number System

Number System
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Scientific Notation

Number System
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I[EEE Notation

Number System

64 bilg
0l -
Sign Exponent Mantissa
s c f
1 bit 11 bits 52 bits
T 21y Josome &30
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I[EEE Notation

Number System
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Round Off Errors

Errors
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Measure of Error
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Arithmetic Errors
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Arithmetic Errors
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T

‘ n ‘ Xn Xn Error
0 1.0000000 1.0000000 0.0000000
1 0.3333333 0.3333333 0.0000000¢
2 0.1111110 0.1111111 0.0000001
3 0.0370366 0.0370370 0.0000004
4 0.0123439 0.0123457 0.0000018
5 0.0041081 0.0041152 0.0000071
6 0.0013432 0.0013717 0.0000285
7 0.0003431 0.0004572 0.0001141
8 -0.0003042 0.0001524 0.0004566
9 -0.0017757 0.0000508 0.0018265
10 -0.0072891 0.0000169 0.0073060
11 -0.0292185 0.0000056 0.0292241
12 -0.1168947 0.0000019 0.1168966
13 -0.4675857 0.0000006 0.4675863
14 ﬁ. 002 1. 53
15( o /48138 <;0.000000 /4813813

Table 2: Computed values, exact values, and absolute error
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Summary
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