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[ object name=sym(‘'string’) ]
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>> a=sym('a’') [ Create a symbolic object a and assignitto a. |

a =

= il The display of a symbolic
~ :i"’///j object i not indented
bb =
bb

>> x=sym('x"'); [The symbolic variable x 1s created but not displayed,

>> since a semicolon 1s typed at the end of the command.
2t opemope | aym—" ) The symbolic object is gamma, and
g = the name of the object 1s g.

gamma

>> c=sym(5) | Create a symbolic object from the number 5 and assign it to c ]

c =

n : :
= The display of a symbolic
>> d=sym(7) object 1s not indented.

e

>> e=13 | 13 15 assigned to e (numerical variable))
e = The display of the value of a
13 --— numerical variable 1s indented.

: SUIS Aalal) pall ()5S gyms oY) aladind s 3

[ syms variable name variable name variable_name}

L) Sy Bl Qi e Ay el Ol jpaiall eland Gl Led 4 3a ;) S Ll syms e o sk
S JURIS aal 5 el 84 e ) Ol sieS d s 75y O il

>> syms y z d

>>y The variables created by the syms command are

y = not displayed automatically. Typing the name of

y the variable shows that the variable was created.
b A siie Aloald LS 2 o1 1)) i Lol Ly il ol i) (e o5 Y esyms el i die
Y Al
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Creating Symbolic Expressions 4 el &l ety g LES) 2D

Ol ppaiall L) 2 aey A el il padall AV 40 dpaly ) Gl et oA 4 el ) )
A e Dl et LY Lgaladinal (S 4y e )l

( Expression name =Mathematical expression ]

3Ll
> syms abcxy [ Define a, b, c, %, and y as symbolic Variables.]
>> £=a*x"2+b¥x + ¢ Create the symbolic expression
= ax? + bx + ¢ and assign it to £.
a*x"2 + b*x + c
A S 4 The display of the symbolic expression 1s not indented.]

>> g=2*a/3+4*a/7-6.5*x+x/3+4*5/3-1.5 2a 4a X

— o | e -

37 3

1s entered
g - g
(26%a) /21 - (37*x)/6 + 31/6 [% _36£+ TP

oAbl ilileal) ki 35 o a6 ) ) 8 iy 550 5 288 a3l a8 o
Aaad ) Ol pardia iy (5 JA1 3 a5 40 ey Dl i aladindy

>> a=sym(3); b=sym(5); [ Define a and b as symbolic 3 and 5, respectively |
>> e=b/a+sqrt (2) | Create an expression that includes a and b. |

e =

An exact value of e 1s displayed as a symbolic
2~(1/2) + 5/3

object (the display is not indented).

>> c=3; d=5; [ Define c and d as numerical 3 and 5, respectively. ]
>> f=d/ct+sqrt(2) | Create an expression that includes c and d. |
f =

An approximated value of £ is displayed

3.0809 as a number (the display is indented).
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>> h=10/3 | h s defined to be 10/3 (a numenical variable). |

h =
3.3333 | An approximated value of h (numerical vaniable) 1s displayed. |

>> k=sym(5); m=sym(7); [ Define k and m as symbolic 5 and 7, respectively.]

>> p=k/m+h ' h, k, and m are used in an expression. |
P = The exact value of h 1s used in the determunation of p.
85/21 An exact value of p (symbolic object) 1s displayed.

e JSG ) S () s el el o sail double(S) ! alasind (Say *

>> pN=double (p) | p is converted to numerical form (assigned to pN).|
PN =

4.0476
>> y=sym(10) *cos (5*pi/6) [ Create a symbolic expression y. ]
y =

_5%34 (1/2) | Exact value of y 1s displayed. |

>> yN=double (y)

[ y 1s converted to numerical form (assigned to yN).]

=
-8.6603

e ot U8 e (5 e S L (o Wiyl Sy

>> f=sym('a*x"2+b*x+c')

f =
a*x*2 + b*x +c

i e LSS (5358 U aa 8 Y GASH 8 Riemall x5 s by @ Sl piall Gl sdle) Jlall Alls
Aasi yo 43 3a ) Apden llee el ) Jinosall (o 4l iny Va5 (205 (S gn ALl el Aliis
Gl 13 5 x () Al £ el (Sl (g (9 5Ss 0 el Janas e IS 3 daa il <l ppacially
¢MJﬂh4Lyamﬂ¢Lm\augn;cauﬂ\bAGQQbY\dhA\uAungJ\)uuﬂ;LM\QJeJGJ\kujkh
cemabl) panl) 8 Lgalaiind o5 4 ey lilSS Y

Gaob oo Al ¢lld 2y 3o 4 ey Gl el £LISY 30 g gall 4y Je Il ol el aladinl Sy *
olaal JUEdl) ‘;ﬁ LS cnaall el ‘?A Jsa gall il e.m\ e\d&ﬁm\
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>> syms x y [ Define x and y as symbolic variables. ]
>> SA=x+y, SB=x-y | Create two symbolic expressions SA and SB. |
SA =
x+y
SB =
Xy
>> F=SA"2/SB"3+x"2 [Create anew symbolic expression F using SA and SB.]
- (r+)?
(x+y) 22/ (x-y) *3+x"2 F = (S4%)/($B%) +x? = %Hz

xX=y

The findsym Command and the Default (&) 5 ¢ 30 jdially findsym <Y -3
Symbolic Variable

Axpall 5 el aeil) 853 s sall A 3yl il e diall findsym eY) alasin (Say
AL LW B PP

{findsym(S)J or [findsym(s,n)’

S el 53 ga sall (sl 5y A gumni) A 3l il prial) pes slawd findsym (S) ¥ G
i il S el 8 8353 sall 4 3a 1l S yukiall 0 findsym (S,n) Y G s il
oyl dntly g ex o (ol BV il Tay canl g o e A Sl 4 el ol puriall iy ol yi8Y)
a1 a5 X amy g1 ol 8 ex e o1 (8 Sl sbadia (s llin IS 13 X (30 LB canen
i 5V a5 (5 el il 3 ol Y (g el i) (v dBz5 ew Jdy) JsY) s
AL findsym (S,1) LS Gy oo S aanil) 3 el S8 (5 e ) el dpan Sy udal Y

>> syms x h w y d t [ Define x, h, w, y, d, and t as symbolic variables. |

>> S=h*x 2+d*y 2+t*wA2 | Create a symbolic expression S. |
S =

t*wA2 + h*x"2 + d*y”2

>> findsym(S) [ Use the findsym (S) command.]
ans = [ The symbolic variables are displayed in alphabetical order. ]
d, h, t, w, x, ¥y

>> findsym(S,5) | Use the findsym (S, n) command (n = 5).]
ans = . s . s .

e [ Five symbolic variables are displayed in the default order. ]
>> findsym(S,1) | Use the findsym (S, n) command with n = 1]
:ns N | The default symbolic variable is displayed. |
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collect, expand, and factor <% 1-4
Ao el il elend e Aaaiall dgloall Glileall o) 2 oda aadius
collect Y

sl el 8 ) (s Led 5 (5 1) il 853 s sl il i) sy collect sl o s
SIS Aalal) Bpally W) i p e A (5L i i sl i 55 o cyaal

collect (S) [ collect (S, variable_name)]

Gl onadll g Jias

JUia
>> syms x y [ Define x and y as symbolic vaniables. |
>> S=(x"2+x-exp(x)) * (x+3) - -
—_ Create the symb?hc expression
(x + 3)*(x - exp(x) + x*2) (x +3)(x—e*+x2)and assign 1t to S.
>> F = collect(s) | Use the collect command |
Ce MATLAB returns the expression:

XA3+4*x 2+ (3-exp (x) ) *x-3%exp (X) | 13,4224 (3——er)r—3ex .

>> T=(2*x 2+y"2) * (x+y~2+3)

¥ - Create the symbolic expression T

(z*xA2+yA2)*(yA2+x+3) (2X2+_}"2)(}'2+x+3).

>> G=collect(T) [Use the collect (T) command.]
[ MATLAB returns the expression 2x3 + (22 + 6)x2 + y2x +y2(»? + 3). ]

G =

2%*x”3+ (2*y*2+6) *x*2+y*2*x+y” 2% (y*2+3)

Al Aiaaall aladinly e

>> H=collect(T,y) [ Use the collect (T, y) command.]

HA= - e A MATLAB returns the expression
Y4+ (2*x724x+3) ¥y 2+2*x"2* (x+3) Y+ (2x2 4+ x4+ 3)p2 + 2x2(x + 3).
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expand Y

gl dolee Jadiiy (ol Y1 8 dlary a1 18 o585 el ol aansil expand eY) addiy
IS el Lieall L5 eyl 5 B (il il 5 A5 il a5 SIS

>> syms a X y

>> 8=(x+5) * (x-a) * (x+4)
S =
- (a-x)* (x+4) * (x+5)

>> T=expand (S)
T =

20*x-20*a-9*a*x-a*x"2+9*x"2+x"3

>> expand(sin (x-y))

ans =

expand (S)

[ Define a, x, and y as symbolic variables. |

Create the symbolic expression
—(a—-x)(x+4)(x+5) and assign it to S.

| Use the expand command. |

MATLAB returns the expression
20x —20a - 9ax —ax? + 9x2 + x3.

[ Use the expand command to expand sin(x —y) ]

| MATLAB uses trig identity for the expansion |

cos (y) *sin(x) —cos (x) *sin (y)

factor wY)

;@Lﬂ\w\‘éjusgﬁwjﬁ\i;‘)ydjdﬂ\J&hdﬂﬁé&:g}j\ﬁ,\aﬂ\)ﬁﬂf\i\\'AA PREGIE

>> syms x

>> S=x"3+4*x"2-11*x-30
S =

xA3+4*x*2-11*x-30

>> factor(S)

ans =

(xt+5) * (x—3) * (x+2)

| factor (S) ]

| Define x as a symbolic variable. |

Create the symbolic expression
x3+4x2-11x-30and assignitfo S.

[Use the factor command.]

MATLAB returns the expression
(x+5)(x-3)(x+2).

simplify and simple = s¥) 2-4
A el @l el S5 Jainill <l 9alS al g¥) 228 adiig

simplify Y

¥l s oSl ae ) g o pimg aan e Apnaly ) Clleal) Jaiiil Jeny 5 olinl ZapallS 591 138 ()
A0 el @l el (€8 Janaly A0 clgUaial) Gl 5 @y ) La g culaas le Sl

simplify (S)
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-l
>> syms x y | Define x and y as symbolic variables. |
o S ael i) f e Create the symbolic expression
S = (x2+5x+6)/(x+2),and assign it to S.
(x*2+5*x+6) / (x+2)
>> SA = simplify (S) [ Use the simplify command to simplify S. ]
SA = MATLAB simplifies the expres-
x+3 sionto x+3.
>> simplify ((x+y)/ (1/x+1/y)) . ; I 1
Simplify (x +y)/()—c + )—)
::; - ‘ MATLARB simplifies the expression to xy ). |
simple Y|

San JSE peally 4 3o 1 Gl yanil) Jaad adiinng 5 colia) (pae LS g EOG 5a¥) 128 230y

[ F=simple(S) ] simple (3) [ [Fhow] = simple (S)
The shortest All the simplification trails ~ The shortest form of S is
form of S is are displayed. The shortest  assigned to F. The name
assigned to F. is assigned to ans. (string) of the simplification

method is assigned to how.

>> syms x | Define x as a symbolic variable. |
>> S=(x"3-4*x*2+16%*x) / (x"3+64) Create the symbolic expression

= 3_ 442 o
S = m, and assign it to S.
(x73-4*x"2+16*x) / (x*3+64) x3 + 64
>> F = simple(S) [ Use the F = simple (S) command to simplify S. ]
F =

x/ (x+4) [ The simplest form of S, x/(x +4), 1s assigned to F.

>> [G how] = simple(S) [ Usethe [Ghow] = simple (S) command.]
G = ]

[ The simplest form of S, x/(x + 4), is assigned to G.

x/ (x+4)
how = The word “simplify” is assigned to G, which means that the
simplify shortest form was obtained using the simpli fy command.
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pretty ¥ 3-4

e IS 4y el S 235 g3 ol sl 4y Sansiiy Uy Jey T Pretty ¥ Giasm
SIS e dpa

[ pretty(S)]

>> syms a b ¢ x | Define a, b, ¢, and x as symbolic variables. |
>> S=sqgrt(a*x”*2 + b*x + c)

S =
(a*x*2+b*x+c) * (1/2)

>> pretty (S)

Create the symbolic expression

Jax? + bx + ¢, and assign it to S.

The pretty command displays
2 1/2 the expression in a math format.

(ax + b x + c)

SOLVING ALGEBRAIC EQUATIONS 4l c¥alaall s -5

e &l e Baad Y abeall (e pllas Ja3 ) S LS g aal g piatia 3 8aa) 5 3y e Aabae da oSy
solve 4l

Solving a single equation 334« Aalaa Ja
e s sind Ualaall CilS 13 Gl yiria ae 5l aalg 5 ey axie o 4y uad) Aslaall (5 sind () (S
Jpanll (Said dy jo ) Gl yaia 2o e (g ¢iad dalaall cuilS s & Lase dall 58 canly i

LS5 solve el ahaainly Jall e Jpanll 2ty 5 AY) Gl il AV @l i) e Y da e
sl daually Zoa 5a

[hZSOlve(eq) ’ or [hzsolve(eq,var) ’

OsS Ladie oa purie I i€ Jiay gl e Liie (6K (s2l) (5 3a 1) el eq el Jiag
eq N OSa iS jaiS 5h ceq el OlSae (el paadll) S Sy e Lt (5 3 1)

eq= 0 alrall () 5 L) als 5 Ja Gl 631 slusall Aadle () 5,

OSa yn uieS Bl shsal) Todle e Aibaal) LS Lela (o f(X)=g(X) Hhpaa Aaal) clS 13)
eq =

. ) 8y Lgfj\ arialls Ja) M solve(eq) <Y! ol e (pe pS) elliag dalaall Ja S 13) *
QLS @y g solve(eq,var) <Y plaainly dalaall & patie e JIS) llia GIS 1 it (g) 2aad oy
var el (Sa el Va.».u\
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-4LY)
>> syms abxyz [ Define a, b, %, v, and z as symbolic variables. J
>> h=solve (exp (2*z) -5) [ Use the solve command to solve e2:—5 = 0
h = - " .
log(5) /2 [ The solution 1s assigned to h_J
;> S oL Create the symbolic expression
x“;-x-ﬁ x2-x-6,and assign it to S.
>> k=solve(S) [ Use the solve (S) command to solve x2—x—-6 = U_]
k =

The equation has two solutions. They are assigned to

-2 k, which 1s a column vector with symbolic objects.

3
>> solve('cos(2*y)+3*sin(y)=2")

Use the solwve command to
solve cos(2y) + 3sin(y) = 2.

ans = (The equation 1s typed as a string
pi/2 in the command.)
pi/6
(5*pi) /6 [ The solution is assigned to ans. ]
>> T= a*x*2+5%b*x+20

Create the symbolic expression

T= ax? + 5bx + 20, and assign it to T.

a*x"2+5*b*x+20

>> solve (T) [ Use the solve (S) command to solve T = 0|

ans = The equation 7 = 0
- (5*b+5” (1/2) * (5*%b~2-16%*a)~ (1/2)) / (2*a) 1s solved for the vari-
- (5%b-5* (1/2) * (5%b*2-16%a) ~ (1/2) ) / (2*a) able x, which is the

default variable.

>> M = solve(T,a) [Usethesolve (eq,var)command tosolve 7 = 0]

M =
- (5%b*x+20) /x*2 | The equation T = 0 1s solved for the variable a.]

il i o3 (53 g siieS Lela 35 Al ALl g0l ¥ phasind Linl (adl (s
L) (ULl ‘;A LS aﬁ‘){) | K LU FTINOY Aaladll aﬁ@i

The expression

s : .
>> ts=solve ('4*t*h*2+20*t-5%g") 4th? + 201 - 5g 15 typed n
the solve command.

The vanables ¢, h, and g were not created as symbolic variables
ts = before the expression was typed in the solve command.

(5*g) / (4*h*2+20)

[ MATLAB solves the equation 4th2 + 20t—-5g = 0 fort. ]

10
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g il ddline ) yaial Linyl Al Alstaal) s (S g

>> gs=solve ('4*t*h*2+20*t-5*%g','qg’")

gs =
(4*t*h”2) /5 + 4*t

Solving a system of equations <¥alzall ¢ya U Ja
caal s Ja elliag ¥aled) alai Jla b eJslasae o) aaly da e (s sing o S ¥ alaall ol )

a8 33 Gl paaiall (e JSI (6 2 g da (e S ellay (531 aldail) Ll .Bh\jiﬂamafgd)gﬁﬁdsoﬁ
) e J elial Albes Falall a2l

[ output =solve (eql,eqg2,....,eqn) ]

or

[ output =solve(eql,eq2,...,eqn,varl,var2,...,varn) ]

OsSis A shian (S5 (5S3 s0lve UaY) Cila e 8 ¥ alae S e (S aldas Lal (IS 1) **
: S Gl

[varh, varB, varC] = solve(eql,eqg2, eq3)

83 jie dad yuaia X1 () Sygvara, varb , vare _saiall (@) jusiall Ja cCands 65 a3y ¢ ) 204 dindk
Jslasae shaal s daal GS 1Y @¥aladl Qai g 53 e Talddie) adsae

Gl ariall sdgd L) G“‘UJ'.’ ‘;J Jal S vara , varb , varc Gl yariall g law e\A&l\.u\ OSan *
¢ vara Lsiall e 22l t sidl Gl x oyt e jaall elad ColS 13 Dlad saaV) cagi il s
NERPAAY! ‘;A LS yarc _iall dad J;i_a X el Lol varb il dagd A;i_) Uil g

>> syms x y t [ Define %, v, and t as symbolic vaﬁables_]
>> S=10*x+12*y+16*t; |Assign to S the expression 10x + 12y + 167. |
>> [xt yt]l=solve(S, '5*x-y=13*%t')

xt =
2%t

_3%t | Output in a cell array with two cells named xt and yt.|
| The solutions for x and y are assigned to xt and yt, respectively. |

Use the solve command to solve
the system: 10x+ 12y + 161 = 0
Sx—y = 13¢

11
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X el YA odef Jiall Ja (San s

>> [tx yx]=solve(S,'5*x-y=13*t',y,t)

The variables for which the system
1s solved (y and ¢) are entered.

t::2= The solutions for the variables for which the system is
xx _ solved are assigned in alphabetical order. The first cell has
3_’(3*,,} /2 the solution for ¢, and the second cell has the solution for y.

LS Daaall (<3 5 iy JS 05K s0lve e Cila e b ¥ alae GO e 0 5S alas Ll IS 1A
;DUJ\ a_u.m

AN =solve (eqgl,eqg2,eq3)

oLl JES AN J Jall i 55 5a) 34 250 5 ) Jisd AN

>> syms x y t Use the solve command to solve the

>> S=10*x+12*y+16%*t; system: 10x + 12y + 16¢ = 0

>> AN=solve (S, '5*x-y=13%t') Sx—y = 13t

AN = MATLAB displays the name of the structure AN and the
x: [1x1 sym] | names of its fields x and v (size and type), which are the
y: [1x1 sym] | names of the variables for which the equations are solved.

>> AN.x [ Type the address of the field x. |
:.::: B | The content of the field (the solution for x) is displayed. |
>> AN.y | Type the address of the field y. |
3221; [ The content of the field (the solution for y) is displayed. ]

12
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DIFFERENTIATION J<allll -6
oUJ\&E&d\éﬁuﬂu(é;mqmgjdﬂéﬂ\ct);\dﬁgg

diff (S) or [diffcs,var)]

e 22en O Sus | diff(S,var,n) <Y o diff(S,n) <Y nth 48idall o) 400 daidal) alag) Say
oLl ALY b e g LS AELEA a0 ey

>> syms x y t [ Define x, v, and t as symbolic variables. ]
>> S=exp (x"4) ; [Assign to S the expression e*' . ]
>> diff(S) | Use the di f £ (S) command to differentiate S.]
ans =

4*xA3*exp (x°4) [ The answer 4x3e* is displayed. I

>> diff ((1-4*x)*3) [Use the di £ f (S) command to differentiate (1 —4x)3 }

ans = —
12 (1-4%x) A2 l The answer —12(1 —4x)? 1s displayed. |
>> R=5*y*2%*cos (3*t) ; [ Assign to R the expression 5y2cos(37). |
>> diff (R) [ Use the diff (R) command to differentiate R. ]
ans = MATLARB differentiates R with respect to y (default
10*y*cos (3*t) symbolic variable); the answer 10ycos(31) is displayed.
>> diff (R, t) [ Use the diff (R, £) command to differentiate R w.r.t. 7. ]
ans = - —
-15%yA2%sin (3*t) l The answer —15y2sin(3¢) 1s displayed. |
>> diff(S,2) | Usediff (S, 2)command to obtain the second derivative of S. |
ans =

The answer 12x2e*" + 16x6ex"
12%x"2% ) +16*x" 6% ~q Pt

x"2%exp (x74) +16*x"6*exp (x74) 1s displayed.

13
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INTEGRATION Jalsill -7
Qe G A L) iraall aladiuly g el Jalsill o) jal) (S

or [ int (S, var) ]

) Ay

>> syms x y t [ Define %, v, and t as symbolic variables. ]
>> S=2*cos(x) -6*x; I Assign to S the expression 2cos(x) —6x. ]
>> int(S) [ Use the int (S) command to integrate S_|
::::i:(:cj —3kxAD [ The answer 2sin(x) - 3x? is displayed. l
>> int(x*sin(x)) [ Use the int (S) command to integrate xsin(x}_]
ans =

sin (x) -x*cos (x) [ The answer sin(x)—xcos(x) 18 disp]ayed.l

>>R=5%y*2%cos (4*t) ; [ Assign to R the expression 5y2cos(41) . l
>> int(R) [ Use the int (R) command to integrate R |
ans = MATLAB integrates R with respect to y (default sym-

(5*y"3*cos (4*t)) /3 | bolic variable); the answer 5)3cos(4¢)/3 is displayed.
>> int (R, t)

[ Use the int (R, t) command to integrate R w.r.t. 7.|

ans =

(5%y~2%sin (4%t)) /4 [ The answer 5y2sin(41)/4 1s displayed_l

JalSill 2 gan BBy b g a o) Sus ol (pirnall aadtu dase JalSall Al 3

[int{s,a,b} o | int(S,var,a,b)]

fon(siny — 5y%)dy Sl Jelsal) dad alayy JUeS

>> syms y
>> int(sin(y)-5*y*2,0,pi)

ans =
2 - (5%pi~3)/3

Explicit integra] " MLMJS\ ediiuﬁ.qﬂ edﬁg Jalstl Ja elae) ‘_,Js Gal_'a),\l\ 5,28 e ol dls ‘_,,A k%
"could not be found

14
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SOLVING AN ORDINARY DIFFERENTIAL 4alisd) Alaldil aiaeal) Ja -8
EQUATION

A dxpall & LS dsolve e aladiuly dpalie V) Alaliil) Aslaall Ja Sy

[dsolve(‘eq’) } or [ dsolve (‘eq’, ‘var’) ‘

GQJNJuLCQS&Lﬂj#id\Cllsjdu;;)XLJMS\%LUSug;ijLQ;&Tq%‘ﬁﬂ\Kbhud\gA eq*

0S8 ol el gLl Wy Al 13) Ay ey SIS Aliladdl 3l piall el Yl s s el e Gal
(A ey S Jall d ol yuaial)

s a8 JEidll juaidl of MATLAB o= i dsolve('eq') ) 4%

(B e var S4Bl 35k e Jiiuall el axdiiudl sasy dsolve('eq,'var') seY) &
b e Jiid) yaial) g sl pridl 8y G813 il ) D sl ey dlileall s die*
"Dy + 3%y = 100" JLal 2 13y=100 Allaal) 56 Jis 2 i Dy

VS8 5 (D3 S Gl il s (D2 S S Fadall S a5 *

D2y + 3*Dy +5*y = sin(t)' : Sl =il e ‘;% + 3 % +5y=sint Ahalaall iS5 JUS

a3 4 ey &l ke dsolve Y1 4 4 sSall ODE Aaleall ol paciall ()5S5 () (55 5l (30 Gl *
Lie L 5lis)
Ll ) £ 1388 5 C1, €2, C3 plaadind 2y Jall o

‘;_y = 4t + 2y dloalidl) Aslaall Jal JliaS
t

>> dsolve ('Dy=4*t+2*y")

ans =

Cl¥exp (2%t) - 2%t - 1 IThe answer y = C,e*-2r-1 is displayed. ]

d?x

dx
dt2+25+x—0dﬂ)

>> dsolve ('D2x+2*Dx+x=0")

ans =

— -t -t 3 :
C1/exp (t) +(C2*t) /exp (t) The answer x = Cye'+ Cyte™ 1S dJSplayed.]

15
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Al

>> dsolve ('Ds=a*x"2"') The independent variable is ¢ (default).
MATLAB solves the equation gg = ax’.

ans =
a*t*x*2 + Cl [The solution s = ax?t+ C, 1s displayed. ]

>> dsolve('Ds=a*x"2', 'x"') The independent variable is defined to be x.
MATLAB solves the equation gj = ax?.
X

ans =
(a*x"*3)/3 + C1

‘ The solution s = %ax-" + (| 1s displayed. ’

>> dsolve('Ds=a*x"2','a') <&— The independent variable is defined to be a.

MATLARB solves the equation g-i = ax’.
a

ans =
(a”2*x"2) /2 + C2

‘ The solution s = %a‘?x'2 +Cis displayed.‘

O alaall ol s A0ty o) 400 saal) Ja g il a0 3 13) ODE A (=l da e J sanl) oSy #5%
Jall e Jgeanll 130 5 ¢pud pi allats 2l dajal) e dabeall g sl g Ua i llaw Y0 4l
Oira e dsolve e s sing (palall

First-order ODE: [ dsolve (‘eqg’, ‘condl’, ‘var’ )}

Higher-order ODE: [ dsolve (‘eq’, ‘condl’, ‘cond2’,...., ‘var’ }]

Dl Ja) 2 ol Jla g clabaal) & Jiisall paciall sl aaladiiad iy 5 5 LA 58 var lakall
{ ol Y1 piall () S
dsolve saY! g 42 sal) o g il Aila) wiy o) 4 ja 53 Lloaliill Aabeal) Jal

Sle s da b MATLAB gl g4 aabeall 435 5 (e J8) 43 gaall da g il dae () K Ladie
;‘SACJ\S}LJ}M\LJ‘).&S\ :\JUS f‘jﬂj‘&} ..... CI,C2, dA\S.m L"_LI\}S

Math form MATLAB form
y(a) = 4 ‘v(a)=A'
y'(a) =4 ‘Dy (a) =A'
y'(a) = 4 ‘D2y (a) =A’

16
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y(0)=5 Loxic ‘;_3; + 4y = 60 Y daall (e dloalil dolaall Ja /]l

>> dsolve('Dy+4*y=60','y(0)=5")

ans =

Th = 15-(10/¢*) 1s displayed.
15 - 10/exp (4*t) ¢ answer y (10/e%) play

2
2| = 05y(0)=0 e S — 22 4 2y = 0 Al s ol (e Fulunlis Alilas s
t=0

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

ans = [The answer y = e‘cos(f)—e’sin(¢) is displayed. ]

exp (t) *cos (t) —exp (t) *sin(t)

>> factor(ans) | The answer can be simplified with the factor command.}

ans = The simplified answer y = e’(cos(t) — sin(t))
exp (t) * (cos (t) -sin(t)) is displayed.

Warning: explicit solution " (aali Al ) Jazd Aaall da Ao bl 3 )28 aae Jla (8 **
" could not be found

PLOTTING SYMBOLIC EXPRESSIONS ;e il il oy -9

ol 8 LS 5 ezplot e aladiuly Gopssid) ) psrid) <3 S A el il sl ) iy
-oLial dalall

Domain of independent variable.
[ ezplot (S) }

[ ezplot (S, [min, max])

»

[ ezplot (S, [xmin, xmax, ymin, ymax] )’

& JDomain of dependent variable.

Opaniald oy cadlall s ‘éﬁ .parametric iGua ‘53 slaza 4lla e.m)! ezplot )A{ﬂ\ e\dil.u\ L.Aza\ OSay
.(independent variable) s el uaiall (udi AV jnal JSAUS a8 Cun S2 9 ST G Je ) (s
ezplot ¥ Aapa O35S cy=y(t)s x=X(t) O Cam X Jle y ) (JBall Jpos e

Domain of independent parameter.
‘ ezplot (S1,S2) ’

‘ezplot(Sl,SZ,[min,max])J

17
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P

Command Plot

>> syms x (3 x+2)/(4 x-1)
>> S=(3*x+2)/ (4*x-1)
s = 15

(3*x+2) / (4*x-1) 1

>> ezplot(S) 05

-0.5

-6 -4 -2 0 2 4 6
X

>> syms x y 4818 x+4 y*+12y-11=0
>> S=4*x"2-18%x+4*y~2412%y-11

S =
4%x"2=-18%x+4*y"2+12%y=-11
>> ezplot(S)

Command Plot

>> syms t X =cos(2t),y=sin(41)

>> x=cos(2*t)
x =

0.5f
cos (2*t)

>> y=sin(4*t)
y =

sin(4*t) -0.5¢

>> ezplot(x,y)

18
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NUMERICAL CALCULATIONS WITH 4ja il < uail) aa dasall cililual) -10
SYMBOLIC EXPRESSIONS

MATLAB <lilee (e 51 (00 g1 AY) Gaob oo sl aasiivdll Aasd 53 (5 3ey s oL 3 o
Ay A el Apoaell daill il 5 3 3ol ol jiially Al Y Jlaiin dala @llin ()5S 28 Ay e )l

e o g el el (s ging Lavic dal g (5 e aiias Aaae dad Jlagiul (e subs seY) alaiiu
Axpall A subs e dllall oda 8¢ STl aal g s 3

R =subs (S, var, number) }

The name of the The variable fo;\ The numerical value
symbolic expression. which a numerical (or values) assigned
value is substituted.  to var.

S 4nia) pualiall e maall e (gsiad ddghias ol daaly W8, 058 o oSe number o
NEEPEO

Sl dasae o ssing S OIS 135 L) 050 R il (ld el s ysiia e g sina S OIS 1Y) o
(S0 owd o R 8l (b cda Lgie aal 5 dpaae Aa Jlagind &

3Ll
>> syms x | Define x as a symbolic variable. |
>> §=0.8*x"3+4*exp (0.5%x) Assign to S the expression
s = 0.8x3 + 4¢(05%)
4*exp(x/2) + (4*x"3)/5
>> SD=diff (S) ( Use the di£f (S) command to differentiate S|
SD =

2%exp (x/2) + (12*x~2) /5) l The answer 2e¥2+ 12x2/5 is assigned to SD‘I

>> subs(SD, x, 2) [ Use the subs command to substitute x = 2 in SD,]

ans = T .
15.0366 [ The value of SD is displayed. |

>> SDU=subs(SD, x, [2:0.5:4]) |Use the subs command to substitute
x=[2,25,3,3.5, 4] (vector) in SD.

SDU =
15.0366 21.9807 30.5634 40.9092 53.1781

| The values of SD (assigned to SDU) for each value of x are displayed in a vector |
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>> syms a g tv Define a, g, t, and v as symbolic variables.]
>> Y=v*2*exp (a*t) /g - .

¥ = Create the symbolic expression
vA2*exp (a*t) /g vZel@) /g and assign it to Y.

>> subs (Y, t,2) | Use the subs command to substitute 7 = 2 in SD. |
ans = . .
vA2%exp (2%a) /g [ The answer v?e?@) /g 1s dlsplayed.J

Use the subs command to substitute
t=[2, 3, 4] (vector) in Y.

>> Yt=subs(Y,t,[2:4])

Yt =
[ v*2*exp(2*a) /g, v*2*exp(3*a)/g, v*2*exp(4*a) /gl

The answer 1s a vector with elements of symbolic expressions for each value of t.]

A dagpal) 3208 ST e G erdial Anae dad JlasiuY

R =subs (S, {varl,var2}, {numberl, number2}) ]

ri

The name of the / The variables for The numerical value
symbolic expression.  which numerical val- (or values) assigned to
ues are substituted. varl and var?2.
>> syms a b c e x [ Define a, b, c, e, and x as symbolic variables. |
>> S=a*x”e+b*x+c

Create the symbolic expression

s = ax¢+ bx + ¢ and assigned it to S.
a*x~et+b*x+c
>> subs(S,{a,b,c,e,x},{5,4,-20,2,3}) Substitute in S scalars for all
- L ) the symbolic variables.
Cell array. | [ Cell array. |
ans = S
37 | The value of S is displayed. |

>> T=subs(S,{a,b,c},{6,5,7})

T =
5*x+ 6*x e+’ The result is an expression with the variables x and e. }

>> R=subs (S, {b,c,e},{[2 4 6],9,[1 3 51}) [ Substitute in S a scalar for c,
and vectors for b and e.

Substitute in S scalars for the
symbolic variables a, b, and c.

L= The result is a vector of
[ 2*x+a*x+9, a*x"3+4*x+9, a*x"5+6%x+9] symbolic expressions.

>> W=subs(S,{a,b,c,e,x},{[4 2 0],[2 4 6],[2 2 2],[1 3 5],[3 2 11})
[ Substitute in S vectors for all the variables.]

W =

20 26 8 ( The result is a vector of numerical values. |
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Mjﬁgdﬁ.é’desﬂgjﬂ)”M\JﬁJJHﬁJDUA\w\‘;ussubse\ .- ‘édﬁ\:‘-ﬁ;\)j:u

Ll il
[ R = subs (S)J\ The name of the
symbolic expression.

>> syms Acmxy [Deﬁne A, c,m, %, and y as symbolic variables]
>> S=A*cos (m*x) +c*y ‘

ALl

S =

Create the symbolic expression
c*y+A*cos (m*x)

Acos(mx) +cy and assign it to S.

>> A=10; m=0.5; o=3; [ Assign numerical values to variables 2, m, and c |

>> subs (S) | Use the subs command with the expression S

ans =
3*y + 1lO*cos (x/2)

The numerical values of variables
A, m, and c are substituted in S.

>> x=linspace(0,2*pi,4); [ Assign numerical values (vector) to variable . |

>> T = subs(S) [ Use the subs command with the expression S
T = The numerical values of variables A,
[ 3*y+10, 3*y+5, 3*y-5, 3*y-10] m, ¢, and x are substituted. The result

1s a vector of symbolic expressions.
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