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[Q] FIFHSymbolic 5y
(Differentiate) z#EE

« Symbolic Math Toolbox

e Ex1: 3k 3x*-x+2x%+x+1  ZHa
>>SYyms X
>S>f=3*XN]-x"3+2* XN 2+X+1
>>diff(f)
ans =
12*x"3-3*x"2+4*x+1




Ex2: $ sin(x?) 2- &4 3
>>Syms X
>>f=sin(x"2)
>>diff(f)
ans=

2*C0oS(X"2)*X

o - XA diff(f,2)

% differentiate with respect to a
>>Syms a X

>>f=sin(a*x"2)

>>diff(f,a,2)




[Q1 FIFESymbolic #557
(Integrate) zEE.

CEXLR i ZRARCH [

>>Syms X

>>F=-2*X/(1+X"2)" 2
>>int(f)
ans=

1/(1+x"2)




e Ex1: ;_lzj:xln(1+x) dx 74§

>>SYMmS X
>>f= x*log(1+x)
>>int(f,0,1)
ans=

1/4




[Q] FlIFHSymbolic3k gkErAll
(Summation of series)

Ex1: 3K Zn:0+1+2+3+...+k:?
n=0

>>syms n K
>>symsum(n,0,k)
ans=
1/2*(k+1)"2-1/2*k-1/2
E L in:0+1+2+3...+10=?
>>k=10 "
>>1/2*(k+1)"2-1/2*k-1/2
ans=




o0

e EX2: S.E Zln(n+1)(n+2) ?1

>>Syms N
>>symsum(1/(n*(n+1)*(n+2)),1,inf)

ans=
1/4




[Q] FAHSymbolic,

EXL (x—2)(x—4)=x*—6x+8

>>SYymSs X
>>expand((x-2)*(x-4))
ans=

XN2-6*X+8

EX2: : :
cos(X + y) = cos(x) cos(y) —sin(x)sin(y)
>>SYyms X Y

>>expand(cos(x+y))
ans=
cos(X)*cos(y)-sin(x)*sin(y)




[Q] FFHSymbolic f§{E2H=
=X x> +3x° +3x+1=(x+1)°
>>SYyms X
>>simple(X" 3+3*x"M2+3*x+1)
ans=

(x+1)"3

Ex2:

2c0s% (X) —2sin®(x) = ?
e (X) (X)

>>simple(2*cos(x)*2-sin(x)"2)

ans=
3*cos(x)"2-1




[Q] #FHSymbolic>k ZIEZ
L RVAGAT P

Exl: ax’*+bx+c=0,x=?

>>syms ab c X

>>y=so0lve(a*x”"2+b*x+c)

y:
1/2/a*(-b+(b"2-4*a*c)™(1/2))
1/2/a*(-b-(b"2-4*a*c)™(1/2))

% pretty EREHFRTRE
pretty(y)




- Ex2: Kf# {X“’:l

X-11y =5

>>SYmS X Y
>>S=solve('x+y-1','x-11*y-5")
S =

X: [1x1 sym]

y: [1x1 sym]
S.x=4/3
S.y=-1/3

it ¢ BRLLEIX,y]=solve("x+y-1’,'x-11*y-5’) Z15<




(X+y+z=1

* Ex3: K% X—y+27=2

X+ty-z=-1

>>SYMS XY Z
>>S=solve('x+y+z=1''x-y+z=2"'x+y-z=-1")

- [1x1 sym]
. [1x1 sym]
. [1x1 sym]

S.x=1/2
S.y=-1/2
S.z=1

= : EFEEE[X,Y,z]=solve('x+y+z=1",'X-y+z=2",'X+y-z=-1")
ZHET




o Ex4: KfE -

>>syms X y alpha
>>[x,y]=solve('x"2*y"2','x-y/2-alpha’)

)
u® —v? =a?

. EXS‘;_E% U+V:1

a®-2a=3

>>SYyms u Vv a
>>[u,v,a]=solve(‘'ur2-v*2=a"2','u+v=1','a"2-2*a=3")




[Q]1 A Symbolici#srr 2=,

dy 2
Ex1: solve E=l+y

>>dsolve('Dy=1+y”*2")

Ex2: solve %=1+y2 , 1.C. y(0)=1

>>dsolve('Dy=1+y~2' 'y(0)=1")

2
Ex2: solve (%j +x2=1 ,|.C. X(0)=1

>>dsolve('(Dx)*2+x"2=1"','x(0)=0")




2
- Ex 4: solve %:cos(zx)—y Cy(0)=1  y'(0)=0

>>y=dsolve('D2y=cos(2*x)-y','y(0)=1','Dy(0)=0','x")

3
« Ex 5: solve ZTEZU’ u@©)=1 u'(0)=-1 u"(0)=x

>>u=dsolve('D3u=u','u(0)=1', 'Du(0)=-1', 'D2u(0)=pi', 'x")

( df
d—=3f+4g
e Ex6:solve | % 1.C. f@O=0 9(0)=1

d—g=—4f +30
_ dt

>>[f,g]=dsolve('Df=3*f+4*g’,'Dg=-4*f+3*g’,'f(0)=0",'g(0)=1")




PN

Symbolick Laplace

B

L[f]= j f(t)e Sdt
0]

Ex1l: ft)=t" =

>>Syms t
>>laplace(t”™4)
ans=

24/s"5




e EX2: ft)=e® = F@)=—"

>>syms t a
>>|laplace(exp(-a*t))
ans=

1/(s+a)




[Q] FlFESymbolic3k
[z | aplaceiEi

1 C—]loo
L[f]l=— | f(s)eds
27l C—ioo

Ex1: f(s):i2 m) F(i)=t
>>SYMS S S
>>|laplace(1l/s"2)
ans =

t




1

e EX2: f(S):(s—a)Z - () =te®

>>Syms S a
>>i|laplace(1l/(s-a)*2)
ans =

t*exp(a*t)




[Q] FiFSymbolic3k Fouriers

(00)

F(w) = j f (X)e 1 dx

Ex1: *  mm F(o)=

>>Syms X

>>fourier(exp(-x"2))

ans=
piIN(1/2)*exp(-1/4*w"2)




[ Q) KRS [, fox—2 ZBE

A. B BEenfg &, 3 oS3k (X)
41,
>>x=[0 10 20 30 40];
>>y=[0.5 0.7 0.9 0.6 0.4];
>>area=trapz(x,y) YEEFEE
area =

26.5000

B.< 4ef(x), & [ 000




e EX: I:e_xcos(x)dx=?

1. edit fun.m
function y=fun(x)
y=exp(-X).*cos(X);

2. XXFE45r(EE]Matlab Command Window)
area=quadl(‘fun’,0,1) %newton-cote 3/8rule

NOTE: JRu[{EFE
area=quadl(‘exp(-x).*cos(x)’,0,1)
T EHRA

dblquad( sqrt(x A2+y.72)’,0,1,0,2)




[ Q1 AR Z BUE R

A. GEEHR K BRI

3 1.

>>x=0:0.1:1;
>>y=[0.50.60.7091.21.41.72.02.4 2.9 3.5],
>>dx=diff(x);

>>dy=diff(y);
>>dydx=diff(y)./diff(x)
dydx =

Columns 1 through 7

1.0000 1.0000 2.0000 3.0000 2.0000 3.0000 3.0000
Columns 8 through 10

4.0000 5.0000 6.0000




iZ L.
>>x=0:0.1:1;
>>y=[0.50.60.7091.21.41.72.02.4 2.9 3.5];
>>p=polyfit(x.y,3);
>>dp=polyder(p);
>>dydx=polyval(dp,x)

>>plot(x,y,'x',x,polyval(p,x))
dydx =

Columns 1 through 7

1.2537 1.3883 1.5987 1.8848
2.2467 2.6843 3.1977
Columns 8 through 11

3.7869 4.4518 5.1925 6.0089




* B.&af(x) , 3Kf'(x)
Ex, f09=ecosto. 1109=? g5 X€[01]

>>x=linspace(0,1,100);
>>y:exp(-X).*COS(X);

HHAE




[ Q1 2K AR B

T —t
EX: S R , X1(0)=0 - x,(0)=1
X', =—=XX, +Cc0os(t)

1. edit fun.m
function y=fun(t,x)

y=[ x(1)+x(2)*exp(-t);
-X(1)*x(2)+cos(t) |;

2. 3Kf#oded5 ode23 % [E[F]matlab command window
[t,x]=0de45(‘'fun’, [0 10],[0 1]") %[0 10]- t_= TFR, [0 1]'-xy#E4alE
x1=x(:,1);

x2=X(:,2);

plot(t,x1,'r',t,x2,'y")




[ Q) A= FERT AR

Ex: y"+e 'y +cos(t)y =sin(t)e™, y(0)=1 y'(0)=0

Step LR @2 - 2 L3238 £

=Yy = X=Y

X, =X =Yy = X,=sin(t)e" —e "X, —cos(t)x

o (©) =1 %,(0) =0
=X . % (0) =1, x,(0) =
X', =sin(t)et —e~'x, —cos(t)x, ‘




Step 2. * } G]en jE K fF

Ex: y"+2y"+3y"+ty =cos(t)

-

| X'3 = COS(t) —2X%3 —3X, —tX;




