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MATLAB function [sq_error,amp,phase] = est_amp_phase(time,signal,f)
S = [ sin(2+pi*fstime), -cos(2+pi*fstime) ];
b = (S7#5)\(S’#signal);

p=b); q=b2);
amp = sqrt(p*p+q*q) ;
phase = atan2(q,p);
est_signal = amp*sin(2+pisfstime - phase);

MATLAB i3, #EHEDZODY 7 227 THS. BEHEO T LT

sz = size(time);

Abk, BRIGEWETRT Z L WRETH B, $7, HLORBHET VT _ . _ . . X
sq_error = sun((signal - est_signal)."2)/sz(1);

ALBERINTEY, TEFHFCTRAVSNTNS, RETIE, MATLAB end

DIETTR THETT S, f=501, A=20, 6=7/6, a=12, T=0.001 LLT, FRKEDES*%ERH

SRS, MEROMBEE LT 5 THY, TOMML [46,5.4] LTET 5.
2.1 FHERT ML est_freq = @(f) est_amp_phase(time, signal, £);

freq = fminbnd(est_freq, 4.6, 5.4);
SXD, RESBNLBARERERD D, TOHE, freq = 5.0100 £ 87, MK

MATLAB £\ 3 &, fT7I%~2 L EBRISEVERATIAT 2 2Lt
fminbnd 1%, #i7E L7 EMC—2HMHOBNMEE KD 5.

THR PAERORALS < SEAAEEFRS. 16] 20 =200, e=001 LEDTRS &, BAMIE b =4.9570 TTO L FOWE
A=10 4, -2, 1; ... B5MIE 1.3080 THHZ Lhbhrb. 5, 6IZ8LT, z(t) Y7 7%%< L,
BES.2 #M5. b=6HEMAREMLTS. b=b" OLE, EAREL RN
R EEBZLAbNB, 72, b=b" DLE, 2(t) DI/ IV Er=texo DELBH

-2, 3, 21; TS,

"EELFS. TR, FERS: TR, M. WK eER 004r

BEEE NFRN 1,2B5R

1. TR HER (a). (b), (). (d). (c) DA, REMAMPIHEIATWE D% 2 .
R R [0, 4] CHUERNIZIRE, v & y DT 7 %M. (10 K) is
i=(l—y*)r+3y n; )
(a) { §g=(1—a?)y—3z (b) , .
2(0)=1, y0)=0
=y | -
© { §=—2—6r—5:5—3sin(t)  (d) !
2(0)=2, y0)=0 L o
i=y Has % s o s 0 s 1 s 2 . B > B o i 2

(e) § §=—(1/10)y — 2* — 12sin(t)
x(0) =2, y(0)=0
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757 (sint)/t =sinct
%&?5@% t [0:0.001:50];

x = sin(t)./t;
plot(t,x);
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Analytical Mechanics

| will teach basics and applications of analytical mechanics, emphasizing variation principle of
statics, variation principle of dynamics, and method of variation. These issues will be applied to
link mechanisms, rigid body rotation, and elastic object deformation.

1st  10/8 Introduction: Newton mechanics vs analytical mechanics
2nd 10/15 Variational Principles: variational principle in statics
3rd 10/22 Variational Principles: variational principle in dynamics
4th  10/27 Variational Principles: dynamics under constraints

5th  10/29 MATLAB: numerical calculation using MATLAB

6th  11/5 Link Mechanisms: open link mechanism

7th  11/12 Link Mechanisms: control of open link mechanism

8th  11/19 Link Mechanisms: closed link mechanism

9th  11/26 Rigid Body Rotation: planar rotation

10th 12/3 Rigid Body Rotation: spatial rotation

11th 12/10 Rigid Body Rotation: quaternion

12th 12/17 Elastic Deformation: elastic potential energy

13th 12/24 Elastic Deformation: finite element method (FEM)
14th 1/7  Elastic Deformatino: dynamic deformation

15th 1/21  Inelastic Deformation: 2D/3D inelastic deformation

Handouts
1st Introduction reduced copy
2nd-4th Variational Principles reduced copy sample programs
5th MATLAB reduced copy sample programs
6th-8th Link Mechanisms reduced copy sample programs
appendix
9th-11th  Rigid Bidy Rotation reduced copy sample programs
12th-14th  Elastic Deformation reduced coov sambple proarams

Vector and Matrix

Column vector

x=[2;3 -11;

Row vector

y=102,3,-11;

Matrix

Analytical Mechanics: MATLAB 9/ 47

al Principle in S

Statics under single constraint

Solve
minimize [ =U — W
subject to R=0

numerically
I
Let m =001, /=20, g =98, f =01, f, =02
Apply fmincon to minimize a function numerically under constraints

[RILEM A nalvtical Mechanics: Variational Principles 95 /71

Example (pendulum in Cartesian coordinates)

Combining equations of motion and equation for constraint
stabilization:

X = v
y=v
m e ‘./x f;(
m —R, v, | = —mg + fx
R, —R, A C(x,y, Vi, )

five equations w.r.t. five unknown variables x, y, v,, v, and A

given X, y, Vi, Vy == X, ¥, Vi, ¥

This canonical ODE can be solved numerically by an ODE solver.

=1l A nalvtical Mechanics: Variational Principles 58 /71
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