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* Heterogeneous, nestable arrays
e Reading and writing files



Limitations of primitive arrays

* Homogeneous data type e [ 'John Doe', 33, true]
* Can't represent tables * Error using horzcat

* Not nestable [1, 2, 3;
* No ragged arrays, lists-of-lists 4, 5]
e Concatenation always "flattens” e Error: Invalid

expression.

° [1) [2J 3]) 4]
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* Poor support for strings



New data type: Cell

* A cell's value may be of any type
* Array of doubles
* Array of characters
* Array of more cells

* Each cell in an array may have a
different type & size
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Application: lists of strings

« C={"'Alabama’, 'New York', 'Utah'}

"Alabama’ 'New York' 'Utah'

« C={"'Alabama’; 'New York'; 'Utah' }

‘Alabama’ Compare with:
‘New York' ‘AT "1 'a!
‘Utah’ ‘N e’ w
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Use braces for creating & indexing cell arrays

Primitive arrays

* Create

m=1[5, 4; ..

, (XY}

]
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* Index
m(2,1) = pi
disp(m(3,2))

Cell arrays
* Create
C = { ones(2,2), 4 T
"abc' , ones(3,1) ; ...
9 , ‘acell' }
* Index
C{2,1} = "ABC'
C{3,2} = pi

disp(C{3,2})



Creating cell arrays

C= {'Oct’, 30, ones(3,2)}; Comparison of bracket operators
is the same as e Square brackets [ ]

C= cells(1,3); % optional * Create primitive array

C{1}= "Oct’;  Concatenate (any) array contents

C{2}= 30; [3 14 1 59 ]

C{3}= ones(3,2); [ 'a' { 1] =

{ 'a', 'b', 'cd' }

Can assign empty cell array * Curly braces { }
D= {}; * Create cell array enclosing contents
- )

{3 [14] 1 [59]}
{ "a’ { }}



Example: Roman numerals

Goal: make a list of Roman numerals from 1-3999

III
IIII
'TIT°

c{1}
c{2}
c{3}

'"MMVII'

C{zé@7}

C{3999} '"MMMCMXCIX'



"MMM'
103

"DCC’
"DCCC’

‘ 'CM!

102

"XXX!
'YL
oL
X
"LXX'
"LXXX'
'XC
10t

"IIT'
PV
Ve
"W
"VII'
"VIIT'
PIX
100



Indexing quiz

digits

What letters represent

Alpha
Bravo
Charlie
Delta

I,
X', ..
C',..,"'CM'};
M,

digits{2,1}
digits{1}{2}
digits{2}{3}
digits{1,3}



for d3 = 0:3
for d2 = 0:9
for dl = 0:9
for do = 0:9
n = d3*1073 + d2*10"2 + ...
di*10~1 + dO*10"0;
C{n} = ( digits{4}{d3+1} digits{3}{d2+1} ...
digits{2}{d1+1} digits{1}{do+1} );
end
end
end
end



Reading and writing files

e Why? * 3-step process
* Process data from the real world 1. Open file (create or truncate if
 Move data between programs necessary)
best suited to each task 2. Read from or write to file

3. Close file




Read lines into cell array

GATTTCGAG
GAGCCACTGGTC
ATAGATCCT

geneData. txt

How are lines separated?

f

\

"GATTTCGAG'
'GAGCCACTGGTC"
"ATAGATCCT'

>

How do we know when there are no more [ines?



End-of-line and end-of-file

GATTTCGAG®
GAGCCACTGGTCe
ATAGATCCTe

[]

geneData. txt

@ Carriage return and/or line

feed characters mark the
end of aline ("\r\n')

Computer knows how many
characters are in file, and
therefore where it ends.

eof stands for end of file



Read lines into cell array

1. Open file
« fopen()

2. Read it line-by-line until end-of-file
e fgetl(), feof()

3. Close file
* fclose()

Closing a file is like the end keyword — need to tell MATLAB when you’re done



