MATH 128A Numerical Analysis

Discussion Section

2025/04/11 Raehyun Kim = MATH 128A Numerical Analysis DIS



Final Proejct

« https://bcourses.berkeley.edu/courses/1542890/fil
es/folder/Lecture%20Notes?preview=91266281

Spring 2025 = MATH 128A-LEC-001 > Files » Lecture Notes
Home
Announcements > Instructors: Making Course Materials Accessible (click to expand)

Assignments
Discussions Q ® @ A L 3 | Ty 1itemselected

Grades
» "1 Numerical Analysis (Spring 2025)

People .
P » 1 Exam Solutions

Pages * 1 Homework MA128AFinalProject Spring_2025 .pdf
Eiles » 1 Homework Solutions
Svllabus v Lecture Notes MA128ALegiusetdlerm_Review__Spring2625_pdf
v » 1 Matlab Code
Ed Discussion » 11 Sample Exams and Solutions

. L MA128ALectureWeekl ing_2025_pdf
Outcomes B » 1 Uploaded Media ' -
Rubrics B At irehoek? €nring 095 nd

M| MA12BALectureWeek2__Spring_2025_pdf

Quizzes <)

2025/04/11 Raehyun Kim = MATH 128A Numerical Analysis DIS




e Higher-Order ODEs

« Equivalent linear system of 15t order ODE

e Multistep method
« Adams-Bashforth
« Adams-Moulten

e Stability

+ Consistent + Stable = Convergent
« Strongly/Weakly/Unstable

e Stiffness
o A-stable
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Higher-order ODEs

e Mm-th order system
u; = f;(t,uq, ..., Upy)
e Higher order
. Take u; = u;_4
e Higher order Lip. Conti.
Iftw) — f(tv)] <Lllu—-vl,uveRrR”
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Multi-step method

e Numerical scheme using multiple f(tk,y(tk))

+ (Forward) Euler
Vir1 = Vi + hf (T, Yie)

« Trapezoidal
h
Y41 = Vi T 5 (f(tk;y}k) T f(tk+1»)’k+1))

« Adams-Bashforth
o Adams-Moulton
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Multi-step method

e Basic idea of the construction

o Approximate

f nﬂf (¢t,y(t))dt

n
» Using the interpolation -> LMM
* Excluding the right endpoint -> explicit ( open )
* Including the right endpoint -> implicit ( close )
« Using the quadrature rule -> RK mthd / GL mthd
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Stability

e Consistent
o LTE->0ash->0
e Stable
+ Resistance against small perturbation

o l.e. perturbation remain bounded in the limit h->0

e Convergent
o Globalerror->0ash->0
« Consistent + Stable
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Stability

e Stability test

« Check root condition -> the roots of characteristic
polynomial(P(\lambda))

- . - _ - _" -
PO =" —a, A"V —a, A" — s —ayh — ap

» Strongly stable
A < 1&|A|=1iffA=1
« Weakly stable
A < 1&|A| =1 - Aissimple

« Unstable
0.W.
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e The region R of absolute stability

« New characteristic polynomial Q(z, h\lambda)
wip1 = Q(hr)w;
Wiyl = A Wj + -+ + dowjy1—m + hA(bpwir + bp_1wj + - - - + bowjgp1_pm).
Q(z.hi) = (1 — hab,)7" — (apm_q1 + hiby_1)7"" — -+ — (ag + hibg)

e« R
R=1{hr eC | |OQhr]| < I}

R={h’eC||B| < I forall zeros B of O(z.h\)}.
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