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final exam (cont) final exam (cont) final exam (cont)

Data types: Numeric data,Singles,Doubles dnhtegers,Character data,L- @ diff can also be used to calculate titerpolated function values at the |
ogical data,Arrays of arrays (cell arrays and gtracture arrays);-syrghglic = differencesdbpndioginrgtisigiertsimeetioints (whose functions values are
data expression, need a defult range ®: £ poirisx Converting Symbali¢Expressignsor, ormultidimensional array. yi
manipulate expression by hand: STE\ggepiiestioualinatataeBew time rattodAeABYEIOWS FYngionsn analogous Word'idN, where N is length(Y) (for
think Never trust anything comes out gfi eeMaISEERBYiNWilltes the syRUBRMRNEHERIRER 1% Sy HEESRER Aationwitithod) iyi = interp 1
CAS:Scientific expressions can beco%b’é’&ifﬂqﬁéod‘é{fgﬁlmdependent Va%‘[&ﬁ@%ng g\ijtr}n\(g]?iprég@gmdaﬁon consists of “the proce
hand,Human mistakesCareless,AbseplmipgiediFaibHisiReid Batib olick ROFoR Witk fRRIHERS (D 4VASNGPTREENR LS a variable on the basis of i
andwriting. ndent variable symvar @ (symvar ha¥itBBBePARRIEYEMEFAAL variableareeaxastient yielding useful results
symbolic engine is MuPad by SciFac%r§é)J%aé§i g{%\éi%ug%(glé@LE b. To create anonymous symbolic  glation:points (1, 3) and (-2, 5) Use
MuPad was discontinued as a stand-glenggrgaram.And QL3 AMYes the LGHIRE Mt% e Rative of the symbolfe —0.5?

EVEUEI IO M2 A, function with respect to the default indénapietn%daelr)wt \E/‘gﬁatﬁg;.(ﬁﬁggayﬂa ‘}rﬁyg}%gfggqfntgrcept form)y = mux + b---
: declaring MATLAB symbols:y - ,S A, fn ‘s'inlJar it\:lglgu a\tlgéut?]g;))/(n%%olig nth éiéri?vafivg o?thle symbolic functicﬁup\ﬁml’te in one

ive x avalue of x; p = 'a(l-e”2) ') Output: = - dy.= di
yms x49 b s (reasp(ecteto tﬁe )syml\llaf?-?--; Infegral: thé1 ?41tegr%\iL rfefp%%ents the area under a curve

A S A G L R %ﬁéﬁ"a‘B%'\?gfﬁaE?'P?c%X&?é’t'Ssﬂt‘ﬁé symgoﬁc rsﬂﬁltéi’eall?ltg&& 5t ai si?r%tsgﬁ’(g function with

are otherwiseunavailable in the Workepace: i he defallt independeht vafidbib; int (£, symvar):int (£,a,b)

L) Guipuitsp == eleZ RIS SEe integral ova:th'g%gprﬂl%i?é%?%%setﬁé)%n eetboﬂlx% 8;, s

implify:simplifyexpressions or ion in 'S, . ryctin . -
A O AR oo @ g%ua‘}aors,uas’ b% M‘ii%argr?tlal Equatloncﬁﬁ:%r% e%uatlon containing an unknown
rules(use tty with simpli fy:eagier to read);. . multjplies  new data points within the range of a
(use pretty SR LY eaRRt o ana ifSaBrvatives; Sgo%.ve:cg.cula{e sgltutlfoas to dﬁ%renha tequatlons;
‘factor: factors tl Jiscrete set of known data points. inter;
éri?/ﬁlt\:/%ﬁf you nee(ril?o specify a nth order derivative, s?)em n afterthe
-find the 1;yi = interp 1(x ,Y,xi)lnterp-
Iéso ve (eq uation),dsolve (eq uat ion ,sy mvar
numerator and denominator of an expre_ss(;i'oni\lOT quations; solve: olates to find yi, the L
) ;dsolve ?eq uat 'ion ,co ndi-tio-nl, _con.dit_ion2, ,cond iti

(symbolicroot-finding) set the expression equal to ze;o and solve it,
onN, 'symvar) .

solve systems of linear or non @ cannet-selve-higher-ordersystems—

with linear algebra, results are assignedin alphabetical order;subs:

Cheatography

out all of the parts of the expression 01536[%13%08

expression or equation;collect: collects like terms; d
P q cottec symsbolﬁ:) ex: nﬁlﬂly;e

substituting# or other ; symfun: symbolic function; can usethe result to

evaluate different inputs ®:syms x .
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final exam (cont)

of points y = mx + b=
5=-2/3(-2) +b—b=3 2/3 ----------
the lineis y =-2/3 x + 3

2/3-—-- evaluate it at x =

-0.5 to find y(-0.5): y
-0.5=-2/3 (-0.5) +3

y(-0.5)=4
Approch(pointslopeform) 2:y —
yl=m(x - x1)

find the slope m=-2/3
y=3=-2/3(x—1)-y-3=-2/3 O

O +2/3------- y=—2/3x+2/3+3
—>y==2/3x+3 2/3

the line is y =-2/3 x + 3 2/3
evaluate it at x = -0.5 to find
¥(=0.5): y —0.5 = -2/3

(-0.5) +3

y(-0.5)=4

O Linear Interpolationeasy to
do, BUT NOT best go-to solution
if need accuracy.Spline Interp-
olation:A spline is to use a
different polynomial between
each pair of discrete
points.Cubic splines correct for
this flaw by ensuring that at the
data points, the adjacent splines
have the same 0th, 1st and 2nd
derivatives; Curve fitting is “the
process of constructing a curve,
or mathematical function, that
has the best fit to a series of
data points, possibly subject to
poly
fit; @ / operator use it to solve

constraints polyval,

least squared problems(less
error). @ Goal is the minimize the
residuals: the difference
between the actual and
predicted values at a given point
(i.e.
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the error).take its derivative and
look to see where it is zero (this
gives us the extrema - the
extreme points of the function) to
find the minimum of function; @
numerical differentiation tends to
amplify noise.Taylor series is a
series expansion of a function [
[(x) about a given point [
[.special case, known as
Maclaurin series, of the Taylor
series exists in which a = 0.

@ The “Big O” notation (asymp-
totic notation) indicates higher
order terms (H.O.T.s). Central
Difference: gradient; Root
Finding: zero a function; fzero..
@ : finding area under curve:
Rectangles, Trapezoids,Parab-
olas.Riemann Sums : @ If you
average the left and right
Riemannsum, you get the
trapezoidal sum.Left Riemann
Sum:fits rectangles underneath
curve using left of interval as
location for hight of rectangle;
Overestimate if f decreasing &
vice.versa.Right Riemann Sum:
like left Riemann Sum but in
right instead; Overestimate if f is
increasing and vice versa.Middle
Riemann Sum: Approximates
the function by its value at
themiddle point of the subint-
erval, yieldingmultiple rectangles
with a base of Ax and the
average height between the left
and right. @ This better than R &
L Riemann sum.Trapezoidal
Rule:Approximates the function
by fitting trapezoids underneath
the curve.Simpson’s Rule:
Approximates the function by
fitting parabolas under the curve.
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tables (cont)

O : must use an even number ezsurf Surface  surf
of intervals; Pros and cons of plot
using this versus trapezoids — ezsurfc Contour  surfc
more computationally plot
expensive, but a better fit at under
times. @ Left-point and right-- surface
point sums were just wrong @ plot
mid-point, trapezoidal and
ezcontour  Contour contour
Simpson’s) all got the correct o
answer. The choice between
these depends on what the data ezcontourf  Filled contourf
looks like and what comput- contour
ational expense you can plot
tolerate.solve differentialequ- ezplot3 3D plot  plot3
ations:Euler's Method( forward ezpolar Polar polar
Euler method), Runge-Kutta plot
methods. “state-space:
breakyour system down into a
system of simultaneous first
order differential equations. @
The number of first order
equations will be equal to the
sum of number of independent
variable(s) times the order..
Symbolic Descri- Symbolic
Command ption Command
Descri-
ption
Numeric
Analog
ezplot 2D plot plot
ezmesh Wireframe mesh
mesh
ezmeshc Contour meshc
plot under
wireframe
mesh
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