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Strings

It is possible to operate on characters and strings in MATLAB. Strings can be
displayed on the screen and can be used to construct commands which are
evaluated or executed within other commands.

3.1 Assignment

A string in MATLAB is defined by apostrophes:

nameofvariable = ‘text’

where  text’ could be letters, numbers and special characters. This text is stored
a row vector in which each entry represents a character. In reality, the elemeg)
contain the internal code of the characters, that is the ASCII code. When the valu
a string variable is displayed on the screen the text is shown, not the ASC
numbers. Since strings are stored as vectors, we can refer to any element in the
giving its index.

Matrices of characters are also allowed but have to have the same numbe
characters in each row. ’

8| Example 5.1

(a) A simple assignment, name ='John Smith', gives the following displ
on the screen:

Rarme =

John Smith

(b) Ifjust’John Smith’ istyped, the variable ans is assigned the string:
ans =
John Smith
(¢} Assignment of a character. If name from (a) exists then name{(3) =
gives:
name =

Joarn Smith

{d) To reverse the order of the components for the string name from previd
examples we type: ' :
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for 1 = length{name):-1:1
emani{i) = name (length (name) +1-1};

end

This will give us the string eman with the value:
eman =

htimS naot

See Section 12.2 for more about for-loons,
The length of a string: namelen = size (name) gives:
namelen = |
1 10
The apostrophe character is typed in a string by doubling it:
whoscat = ‘Joan’’s cat’ becomes:
whoscat =

Joawn's car
Strings can be composed just like numerical matrices: ;

namel = 'Joan’; name2 = ‘John’: Heart = ‘is in iove with’;
sentence = [pnamel ' ' heayt ' - name?l | give:

SERIENCE =

Joan is in love with John

It is also possible to use colon notation Jjust like in numerical matrices:

name = 'Charles Johnson'; firstname = name{1:7) give:
Jirstaame =
Charles
Textl = 'John’; Text?2 = ‘Joan’; Couple = [Textl; Text2]
give:
Couple =
John

Joan |
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5.2 Sh’i‘nfg commands

There are several commands for congfting strings to other forms of representati

returns a vector with the ASCH aod@% for t
characters in thé string $Er: ' :
‘peturns a string composed of the mtegu veut
x. The elements in x are translated (o &,haract
accordmg to the ASCIT table, therefore the
‘integers must be in the interval [0/ 255} 0 giv
correctresult. : -
cenvzrt' thi aiar f o a strmg repres{m'
in floating: point format, consisting of four
digits amd exponcni if z‘eqmred The'e mman
is often used together with aisp, x| },abel
and other optput commands:
converts the scalar finto a Strmg representau
in ﬂoatmgmpomt format, conststmg ot k dagkt

abe (str)

setstr (x)

numastr(f, k)

int2str{n) converts the integer #v into & strmg
representation of the integer.
rats(x,strlen) converts the floating point numberx mto a

string represematlon containing the ratmnal

approx:matwn of x. The integer sirfen is the

number of positions the result is aﬂowud tﬂ

have, defanlt is 13. '

hexZnum{hstr) comverts the hexademmdl number if the strmg
hstr to the corresponding ﬂoatmg pomt numb

~ (IEEE double precision).. S

hex2dec (hstr} converts the hexade{;imal number in the strmg

hstr to an integer.
decZhex{n) converts the integer 7 to the correspondmg
hexadecimil number. The result is a strmg
sprintf (formatstr, A} returns the elements of the matrix Aina st

of the format defined in the format string -
formatstr, similar to format contiol in: the :
programming language C. The command
performs just like £print £ but the rec;uit is
string instead of a file. (See Section 15 4;
espeualiy Table 15.2). g
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Command 41 TO CONVERT A STRING (continued)

fStr;El=sprintf(...) ° retums the string str as above, and  matrix E,
U T R - contmmng an error message string if an error
. occuried. If the conversion is correct the empty
Ay g - matrix Eis returned. iy
““sscanf {str, i ¢  returns a matrix whose elements are read from
- formatstr,mn) ' the string str according to-the string formatstr.
B3 R i - The maximum number of elements read is mn,
" 'butthis parametcr ig optional. Performs like
* . fzcant, but operates on a string instead of a
S file (see Section 15.4).
[A,nm,E/next] = . . returns Amatrix A just like sscanf, but does
sscanf (str," - alsoreturn the number of correct converted
formatstr,mn) .~ .  elements i mn, and the errors in the matrix E.
P s © " The scalar next is index to the next element in
e :;'_t_h'c" case when all the elements are not read.

B Example 5.2
Let these variables be defined: str = ‘ABC; float = 1.25;
{a) The command x = abs (str) then returns:
X =
63 66 67
that i5s ASCII codes for the characters A, B and C.
(b} If we type Number = hex2dec(str), MATLAB gives:

Number =
2748

(c) The line numstr = num2str(float) resultsin:

numstr =
1.2500

To show that this in fact is a string, we type Char = numstr(4) and
MATLAB gives:

Char =



(d) The command numinfo = sprintf{’The Number = %5.2e’,float)

gives:

numinfo=

The Number = 1.25¢+00

(¢} The command raticnal =
containing the rational approximation of the floating point number

0.979796:

rational =

4995/5098

The optional number 5 in the command
littlerat = rats(0.979796,5) will restrict the string length to be 5.

littlerat =
48/49

In Section 2.4 the command rat is defined. |

There are also logical functions that operate on strings and functions to extrac
substrings. In Command 42 below, let str be a string.

Command 42

blanks (n)
:deblank(strl
gilower{str)
:upper(str)
f5isstr(k)
isletter(str
Ay
isspéoé(str)

-NStréﬁp(strl;str2)

: fihdstr { strl,str2)

FUNCTIONS OF STRINGS

‘ retums a strmg w1th n blanks
- returns the strmg str without trailing blanks.
chan ges all lel;ters m str to lower-case letters.

- returns a [ if the zth f,hgr_actg;j _Jp str is a letter.
returns a vect.(.)r.:(.); til.e. samemzeas str, whose
- is'a blank, tabular or line feed, otherwise 0.
~returned otherwise 0.

: _.st'fzmé'i_:.(stil, str2,
' str, are of dlfferent sizes, MATLAB. completes the

rats{0.97979%6) will give us a string

changes all lettem m str o capltal letters.
returns a / if x is a strmg, otherw;qe 0.

elements are 7 if the corresponding character in str
compares strl and strZ If they ane equal Iis
créates a string matrix with stri, str2 and so on. If

shorter ones with blanks in the end The funcuon
handles at most 1 1 arguments but str can also be
string matnces ' '

returns a vector containing the start posmons for
the substring str2 in strl.



FUNCTIONS OF

strrep(strl.c o . . returns a modified string strk with all'exisiences of
strZ strIv o 0 stieZ r&placed with str3. e S
Csprtok(seri,strz) returns the part of strl thiat remains whe the

m— T
:z“nﬁéd)”
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trailing part after the first appearance of 2 has i
been removed. I §tr2 is not. speczﬁed K ATLAB
uses blanks, that is selects the’ ﬂrqt seqaenm m stri

o that does not contairi a blank. :
‘;-“';am;st.r, ratr] = returns the string outstr as above but' ' so the
streok(stri,str2)  removed partin the string rstr. - .
aster ' L returns a string’ contammg the ias.t erto messaﬁe

B Example 3.3
{a) name = upper ('matlab’) gives:

name =

MATLAB

(b} fun = sgtrrep{'hahaha’,’‘a’,’ 'ir")
Sfun =

hihihi

{c) l.et the string variables

ans =
Welcome
to Joan's
birthday party!

greet = ‘Welcome’, where = ‘to Joan’'’'s”’,
be defined. Then the command str2mat (greet, where, party) gives:

party =

»Tuesday, Wednesduy, Thursday, Friday, Saturdey, Sundeay

‘birthday party!’

(d) Itis possible to extract information from a string with the contents separated
by commas by using the command strtok. We define a string text as:

text = ‘Monday,Tuesday,Wednesday, Thursday, Friday, Saturday, Sunday’
[day,rest] = strtok{text,’, )
day =
Monday
rest =
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By calling strtok with the string rest we can find next day and so on::
[day?,rest] = stritok{rest,’,’) gives:
dey2 = .
Tuesday

rest =
Wednesday, Thursday, Friday,Saturday,Sunday

Note that the command reads until the second comma, since the first is in the '
position of the string and therefore does not separate any part of the string.

5.3 Display and input

To display the contents of a numerical matrix or a siring vector one can sim
type the variable name (see Section 2.2). The result is that both the variah
name and the contents are shown.,

Another way of displaying the value of a variable is to use the command disp
this case only the contents of the variable are shown on the screen. This can b
special use in string applications.

J pisPLAY

‘aisp(ay ... displays the contents of |
AR textis dlsplayed

Input from the terminal is received with the input command. This also displays &
and a prompter. See example in Appendix A, Section A.6. The command disp.
combination with int2stx is shown in Example 13.7. '

ingut (stry . . . displaysthe text in the strmg str or the G
S and waits for an input from the termmali Th
: : . . .. read valueis retumed by input:
input{str,‘s’} " _' _ prints the text in str dl‘ld rctums the mpm '
: : strmg - SR

W Example 5.4
(a) Read a real number x:

% = input(/Give a number x: ') resultsin
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Give a rumber x © 2.0944
X =

20944

{b) Read a matrix A,

A semicolon after the command input suppresses the printing of the result.
A = input('Give the matrix A row by zow: ’); gives:

Give the matrix A row by row: [1 2; 3 5]
(c) Itis also possible to use arithmetical expressions and functions:
A = input{'Please gilve me a matrix: ‘), gives:

Please give me a matrix; rand{(4) *.lb (4)

(d) The input command may have more than one argument:
im n} = inpubt(’Give the size of &: *):
Grive the size of A: size(h)

{e) Toread a string:

name = input (‘What is your last name? *);

What is your last name ? ‘Smith’
Note that the string in this case must be enclosed by + . If the command
looks like:

gtrname = Input{’What is your last name? *,’s’);:

the name can be written directly:

What is vour last name? Smith ]

© It is also possible to give a menu of options in MATLAB. A menu is a good
- method for the user to input choices {see Chapter 12). An explanation of the
menu command is shown in Command 45,

j MENUS

' i{{ienu {titlestr, writes a menu with the title Hi. t:tlestr and thh
optserl, optstr2, . - options from eptstrl optstr2 arid so on; on the

L screen and waits for an input from the termmal
The menu command returns an mteger
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‘warndlgiwarn,

‘questdlglquest;

¥ Example 5.5

IR VIENUS (continued)

~errordlg(errstr, ' .. . creates an error dialog box which displays
'dlgName} _ -+ string errSt

£ wmdow n&med dig
ce the

* button must be pushed fon 4
away: - : Bp
o -cxeates & wammg dmleg box whzch dxspi

dlgName)

helpdlyg (helpStr,
dlighame)

.- opl,opZ, op3)

the chosen qmng

To create a simple menu with three choices enter:
choice = menu (' Choose:’, Enter’, ‘Walt’, Leave')
COn an Xterminal a window containing the mentt in Figare 5.1 is shown.

By clicking the desired option the choice is made. H we cheose the Wait:
MATLAB returns: :

TOOSE!

Figure 5.1 A MATLAB menu.




Evaluation of strings 87

choice =

since the second option was selected, ]

The menus look different depending on the computer used. If there is no access to

graphics, MATLAB gives the options in the command window and waits for an
answer from the terminal.

5.4 Evaluation of strings

MATLAB commands can be written and stored as strings. These command strings
* can be evaluated by the eval command.

Jl EVALUATION OF STRINGS

~eval {str) executes the MATLAB commdnds centamed in str
and returns the results,

ceval{strl,str2) exectdes the MATLAB commands i m strl If the
first string is correct it is equal to eval {stri). If
there is an error in evaluation of strl, the string str2
will be evaluated, that is giving an error mess‘:ge or
something else,

The eval command makes MATLAB a flexible programming language. The
command is usefut, for exampie, for calls to functions which are not predefined in
MATLAB, see Section 12.4,

B Example 5.6

(a) Suppose that the scalars b, k and x are defined. If the string strl is defined
by: strl = ‘b.*sin(k.*x) ’ then the command

value = eval{strl) results in strl evaloated with the current values of
the variables &, k and x.

If forexample,b = 2; k¥ = 2: x = 1.2; then eval (strl} gives
value =

2.0264




(b)

(c)

(d)

It is also possible to give two strings to the eval command. Suppose that we
have a string

str2 = ‘disp!’’Oops! Maybe the wvariables b, k and x are
not all defined?’’}’

defined and that the variables b, k and x are not defined. Since the first string
is not possible to evaluate the command value = eval(stri stre
results in

Qops! Maybe the variables b, k and x are not all defined?

value =

{i

Note that the ’ sign has to be repeated twice in a string 0 become sixch s
sign, otherwise MATLAB interprets it as end of string. The command z=:p
is explained in Section 5.3.

String variables can be combined with strings. If we have a varable name
file = 'myfile.mat’ and wish to save the current session to this file. we
type eval (['save ', £ile]). This is the same as typing

save myfile.mat. (The save command is defined in Section 2.5.1

MATLARB can also evaluate vector functions. Let strl be the same as n «al.
Ifb,kand xare vectors: b = [1 2 31; k = [2 2 2];
% = [1.2 1.5 1.2%;

The command values = eval(strl) gives:

_vaiues =
0.6755 (02822 2.02064

Let us create a siring:

fen = ‘input{’’Give a function’’,’’s’ ') ’;

The input command is presented in Section 5.3. Now an optional functiof”
cap be chosen from the terminal and evaluated.
The command fplot (eval (fcn}, [0,41) results in the following printed:§ -
on screen: ]

Give a function
If we write sin(x) MATLAB opens a graphical window and displays (h§
sine function.
Suppose an M-file (see Section 2.9) named sinx2.m is defined according 3

function v = sinx2 {x}

¥y = sin(x .*2);

If we write sinx2 after the text Give a function we get a graph of the functiy

sin x%:
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TN T
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Figure 5.2 The function sin x° between 0 and 4. W

The strings which are evaluated can also contain MATLAB programming structures,
such as if, while, for and others (see Chapter 12).




