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Numerical Methods: daad) 3 k)

* Numerical Methods: are methods for solving problems numerically on a
computer or calculator or by hand.

* The steps from a given solution to the final answer are usually as follows:
:g‘!&@@aqcﬁbmgid;a\#
1- Modeling: set up a mathematical model of the problem such as an integral
, @ system of linear equation or differential equation.
Al (e e s Lalina g

2- Choice of mathematical method Laaal) Jall 45y yha jlas)

3- Programming: from an algorithm we write program, say as FORTRAN;
C; C++ or we may decide to us a computing environment such as
MATHEMATICA and MATLAB. el S sals el gl sl

4- Doing the computations. dliall Clleally oLl

5- Interpolation the results. <le gy 5l Jsan JS5 e Lele Joans A1) Al (s 3

rdgasad) ciliaa) sl aa Lgaddiiadd Al dylaad) cilleal) (lany *
Floating-point from of numbers
A pdial) (i) yall a5 galiic Y LISy dlac ) ) alE 5N (s
a) Fixed-point system:

62.35 0.013 1.000
62.4 0.01
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b) Floating-point system: A8y jhal) o2a addind Ciluwlall
0.6384 * 103 0.235% 10713 —0.2000 x 1073
0.6384 EO3 0.235 E—13 — 0.2000E—-03

01%1073 «idh 0.001 S of sy
Under flow and Over flow — <ilalliadl) sda Ll
* Single Precision —38<e<38
* double Precision — 308 < e <308
Under flow < 0.1 x 107398
0 = daill 028 o yrual a8 gl
Over flow < 0.1 x 107398
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Round Off: <&l
Do A Cha (e gl da g
1- Chopping: Ay e i (s pman 20 akail)

2- Rounding: 4 e il e pe oy il
(sl Jall g (gaaall Jall o (38 dmy 45Y a8 (4o Sk (55 Jally Uasl)

* Algorithm : 4ae ) 53l

An algorithm is a finite sequence of rules for performing computations on
computer such that at each instant, the rules determine exactly what the
computer has to do next.
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* Stability: 4 iy
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* Programming Errors: Lyl elady)
Zero o Yau 0 S S 33 )l fUadAW) S
AT ke s ol ST ] e Yy ] s
Ledas oLl 5 ¢Uad¥) 48 j2al debugging 4alesls o sii oUad¥) o8 48 el g
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* Tracing:
8 sha JS [and (ol Alluall 4 50)) ) ae sk output  Jes Al 3 sha JS 8 lalias
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* Errors of numerical results:

1- Round off ) pUadl
2- Experimental errors Ldala 43 oy zeali ydl il f dakla g
3- Tracing errors i plaw)
el ey
t error
a true
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a’ approximate result

t=a-2a

a=t+ a
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Relative error e} =— -
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