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MANE 3351 Lecture 16

Classroom Management

Agenda

@ Gaussian Quadrature
@ Homework 5 (due October - no late work)
@ Lab session postponed

e /13

day 16 lecture Page 4



MANE 3351 Lecture 16

| 4/13

day 16 lecture Page 5



MANE 3351 Resources

Subsection 2

Resources J

ey 5/13

day 16 lecture Page 6



MANE 3351 Resources

Handouts

@ Lecture 16 slides
@ Lecture 16 slides marked
@ Abscissas and Weights for Gaussian Integration
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MANE 3351 Resources

Calendar

Lecture/Lab Date Topic

10/21 No Class, Dr. Timmer  No Class, Dr. Timmer
on ABET Visit on ABET Visit

10/23 Gaussian Quadrature, Lab 8 postponed
Homework 5

10/28 Numerical Lab 8
Differentiation (not on
Test 2)

11/4 Numerical Integration Lab 8, continued
(not on Test 2)

11/6 Linear Algebra, part 1  Lab 9
(not on Test 2)

11/11 Test 2 (Root Finding No Lab
and Numerical
Integration)
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Resources
Lecture 16

7 e

n Quadrature

Today's topic is Gaussi

X; is the abscissa is the i-th zero of P,(x) (Legendre polynomial)
w; is the weight associate with x;

o 22n+1 n!)4 n
Rn = (2n—|—1)[((2n)!]3 f(z )(6)

Abscissas and weights are commonly tabled !

! Abramowitz, M., and Stegun, |. (1972), Handbook of Mathematical Functions with
Formulas, Graphs, and Mathematical Tables
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MANE 3351 Resources

Python Code, part 1

# Part 1, original formula in range (-1,1)
#
import math
import numpy as np
def f(z):
return (math.exp(-0.5*%z**2)/((2.0*math.pi)**0.5))
=
# 2 point Gaussian Quadrature
x2=[-0.577350269189626,0.577350269189626]
w2=[1.0,1.0]
#
i2=0.0
for i in range(0,len(x2)):
i2=i2+w2[i]*f (x2[i])
print("the area using 2-point gaussian quadrature is {}".form:
=
# 5 point Gaussian Quadrature
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MANE 3351 Resources

Gauss' Formula, Arbitrary Interval

® fab f(y)dy ~ % Z?zl Wff()/i) + Rn
® yj = (%) X; + (bga)
. (b— )2n+1 !4 2
° Rn= (2n—i1)[(2f:)}!])3 Fe(€)
@ Note that x; and w; are the points and weights of Gaussian quadrature)
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MANE 3351 Resources

Python Code, part 2

# Part 2
#
print("Gaussian Quadrature, arbitrary interval")
a=-5.0
b=0.0
# N
# redo 2 point gaussian e?\\/‘d‘\g /l
12=0.0 e
for i in range(0,len(x2)):
y=((b-a)/2.0)*x2[i]+(b+a) /2.0
i2=12+w2[i]*£f (y)
i2=((b-a)/2.0)*1i2
print("the area using 2-point gaussian quadrature is {}".form:
-
# redoc 5 point gaussian
i5=0.0
for i in range(0,len(x5)):
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MANE 3351 Resources

ChatGPT program

@ ChatGPT can be a useful tool for developing Python code.
@ |t should not replace your knowledge and expertise
@ ChatGPT can be wrong
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Wednesday, October 23, 2024 2:07 PM

Lecture/Lab

M 10/21

w) 10/23
M 10728

W e

M s NH

\A) 11 II/(O

Date

No Class, Dr. Timmer on ABET Visit

Gaussian Quadrature, Homework 5

Numerical Differentiation (not on Test 2)

Numerical Integration (not on Test 2)

Linear Algebra, part 1 (not on Test 2)

Test 2 (Root Finding and Numerical Integration)

Screen clipping taken: 10/23/2024 2:07 PM
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Topic

No Class, Dr. Timmer on ABET Visit

Lab 8 postponed

Lab 8

Lab 8, continued

Lab 9

No Lab



Wednesday, October 23, 2024 2:14 PM

NUMERICAL ANALYSIS

Table 25.4 ABSCISSAS AND WEIGHT FACTORS FOR GAUSSIAN INTEGRATION

J-j]l S(x)de= Z w; f(xi)

Abscissas—+; (Zeros of Legendre Polynomials) Weight Factors=1w;

+xj wy T iy
n=8
n=2 0.18343 46424 95650 ggﬁgg Zzg;g ;ggg;
00 0,52553 24099 16329 i
e R 0 nqusa 64774 13627 0.22238 10344 53374
L A msAAn ABELA BTEIL A 1M122 ARLA? QN1TA
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n=>5
7 093046 93101 05683 Da70es 86704 99366
0,90617 98459 38664 0.23692 68850 56189
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