= Today’s topics
s Characters and strings

= Review of topics for Test |

= Announcements/Reminders:
= Assignment |b due tonight | [:59pm

= Test | in class on Thursday



Characters & strings

= We have used strings already:
» n= input(‘Next number: ')
s fprintf (‘Answer is %d’, ans)

= A string is made up of individual characters, so a string is
a |-d array of characters

m ‘CS1112 rocks!’is a character array of length |3; it
has 7 letters, 4 digits, | space, and | symbol.

\CI\SI\11\11\3I\2I\ I\rl\ol\cl\kl\sl\!l

= Can have 2-d array of characters as wel
\C/\S/\l/\11\31\2/

\r/\o/\c/\k/\sl\ ! 4

2xX6 matrix




Matlab types: char, double, uint8, logical

b = [3 9]

d = rand > .5

There is not a type "string”l What we
call a string is a I-d array of chars

a is a |-d array with type char components.
We call a a “string” or “char array”

b is a |-d array with type double
components. double is the default type
for numbers in Matlab. We call b a
“numeric array”

d is a scalar of the type logical. Wecalld
a “boolean value”
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Single quotes enclose strings in Matlab

Anything enclosed in single quotes is a string (even
if it looks like something else)

= ‘100’ is a character array (string) of length 3

= 100 is a numeric value

s ‘pi’ isa character array of length 2

s pi is the built-in constant 3.1416...

= 'x’ isacharacter (vector of length |)

X may be a variable name in your program
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Strings are vectors

Vectors

Assignment

v=[7 0 5];
Indexing

x=v(3); % xis5
vi)=1; % vis[l 05]
w=v(2:3); % wis [0 5]

> hotation

v=2:5; % vis[2345]

Appending
v=[7 0 5];
v(4)=2;

% vis [705 2]

Concatenation

v=[v [4 6]];

% vis[70524 6]

Strings
= Assignment
s= ‘hello’;
= Indexing

c=s(2); %cis‘e

s()=; % sis ello’

t=s(2:4); % tis ‘ell
= : notation

s=a’:'g’; % s is ‘abcdefg’
= Appending

s= ‘duck’;

s(5)="°s’; % s is ‘ducks’
= Concatenation

s= [s * quack’];

% s is ‘ducks quack’
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Some useful string functions
str= ‘Cs 1112';

7

[1 1 000 0 O]
[0OO1 00 0 O]
‘cs 1112’

‘CS 1112’

length (str)
isletter(str)
isspace(str)
lower (str)
upper (str)

o° o o° oP oP

ischar (str)

¢)

% Is str a char array? True (1)
strcmp (str(1:2), ‘cs’)

% Compare strings str(l:2) & ‘cs’.

strcmp (str(1:3), 'CS’)
% False (0)
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Example: capitalize | letter

Write a function to capitalize the first letter of each word
in a string. Assume that the string has lower case letters
and blanks only. (OK to use built-in function upper)

function [str, nCaps] = caps(str)

% Post: Capitalize first letter of each word.

%  str = partially capitalized string

% nCaps = no. of capital letters

% Pre: str = string with lower case letters & blanks only

look for the spaces

Look For The Spaces

See caps.m




Efunctiun [etr, nCap=s] = caps(str)
-1% Post: Capitalize l=st letter of each word.
% atr= partially capitalized string
% nCaps= no. of capital letters
—% Pre: =2Cr= =2tring with lower case letters and blanks only

nCap=s= 0;
-l for k= 2:length(str)
1f (str(k-1)=="'" ' && 1isletter(strik)))

str (k)= upperi(strik)):
nCaps= nCap=s + 1;
end
-end

if (isletter(str(l)))
str(l)= upperi(stril)):
nCaps= nCaps + 1;

- end



ascii code

65
66
67

20

ASCII characters

(American Standard Code for Information Interchange)

Character

‘A’
‘B’
‘C’

‘Z’

ascii code
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49
50

57

Character

‘O’
¢ I )
‘2’

‘9’



Character vs ASCII code

str= ‘Age 19’

%a 1l-d array of characters
code= double(str)

sconvert chars to ascii values
strl= char (code)

Sconvert ascii values to chars
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Arithmetic and relational ops on characters

‘c’ -‘a’ gives 2
‘6’ -'5" gives |

letterl=‘e’; letter2=‘f’;

letterl-letter2 gives -|

‘c’>"a’ gives true
letterl==letter2 gives false

‘Al + 2 gives 67
char (‘A’+2) gives 'C

Lecture 17
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What is in variable g (if it gets created)!?

dl= ‘Mar 3’; d2= ‘Mar 9';
x1l= d1(5); =x2= d2(5);
g= x2-x1;

Lecture 17
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What is in variable g (if it gets created)!?

dl= ‘Mar 13’'; d2= ‘Mar 29’;
xl= d1(5:6); =x2= d2(5:6)
g= x2-x1;
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Example: toUpper

Write a function toUpper(cha) to convert character cha to
upper case if cha is a lower case letter. Return the

converted letter. If cha is not a lower case letter, simply
return the character cha.

Hint: Think about the distance between a letter and the
base letter 2’ (or ‘A’). E.g,

abcde fgh .
|‘ ’| distance =‘g’-'a’' =6 = 'G-'A
ABCDEVFGH ..

Of course, do not use Matlab function upper!
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function up = toUpper (cha)

3
3

up 1s the upper case of character cha.
If cha i1s not a letter then up is just cha.

Lecture 17
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function up = toUpper (cha)
up 1s the upper case of character cha.
If cha i1s not a letter then up is just cha.

3
3

up= cha;

cha is lower case if it is between a’ and =z’
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function up = toUpper (cha)

% up 1s the upper case of character cha.

% If cha i1s not a letter then up is just cha.
up= cha;

if ( cha >= 'a' && cha <= 'z' )

$ Find distance of cha from ‘a’

end
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function up = toUpper (cha)
up 1s the upper case of character cha.
If cha i1is not a letter then up is just cha.

o
o
o
o
up= cha;

if ( cha >= 'a' && cha <= 'z' )

$ Find distance of cha from ‘a’
offset= cha - 'a';

% Go same distance from ‘A’

end
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function up = toUpper (cha)
% up 1s the upper case of character cha.
% If cha i1s not a letter then up is just cha.

up= cha;
if ( cha >= 'a' && cha <= 'z' )

$ Find distance of cha from ‘a’
offset= cha - 'a';

% Go same distance from ‘A’

up= char('A' + offset);
end
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Dec HxoOct Char Dec Hx Oct Htrl Chr  [Dec Hyx Qct Himl Chr| Dec Hx Oct Htmml Chr
0 0 000 MNOL (rall) 32 20 040 =#32; Space| 4 40 100 =#6d; [ 95 60 140 &#96;
1l 1 001 30H (start of heading) 33 21 041 &#33: ! A5 41 101 &#65; 4 a7 61 141 «#397;: a
2 2 002 5TX [(=start of text) 34 22 042 &#34; 7 pe 42 102 &«#66; b 95 62 142 «#95; b
3 3 003 ETX [(end of text) 35 23 043 &#35; # a7 43 103 &#a67; C 99 53 143 «#99; ¢
4 4 004 EOT [(end of transmission) 36 24 044 &#36; & 68 44 104 &#65; D (100 64 144 &#l00; d
5 5 005 ENQ (endquiry) 37 25 045 &#37: % 69 45 105 &«#69; E (101 65 145 &#101; &
6 6 006 ACE [acknowledge) 35 26 046 &#38; & 70 46 106 &#70; F (102 66 l4f &#l02; €
7 7 007 BEL (bell) 39 27 047 &#39: ' 71 47 107 &#71; G |103 67 147 &#103; O
§ & 0l0 BES (backspace) A0 25 050 &#40; | 72 45 110 &#72; H (104 63 150 &«#104; h
9 9 01l TAE (hori=zontal tah) 41 29 051 &#41: ) 73 49 111 &#73; I (105 69 151 &#l05; 1
10 & 012 LF (NL line feed, new line)| 42 24 052 &#d2: * 74 4k 112 &#74; J |l06 64 152 &#l06; ]
11 B 013 VT ([wertical tah) 43 2B 053 «#43; + 75 4B 115 &#75; E (107 6B 153 &#l07: k
12 C 0l4d FF (NP form feed, new page)| 44 2C 054 «#dd; |, 76 4AC 114 &«#76; L [108 6C 154 «#108; 1
13 D 015 CE (carriage return) 45 2D 055 &#45; - 77 4D 115 =#77; M (109 &D 155 &#109: I
14 E 0lg 30 (shift out) 45 2E 056 &#46; . T8 4E 116 &#78; N |110 6E 156 &«#110; 1
15 F 017 3I (shift in) 47 2F 057 &#47: / 79 4F 117 &#79; 0 |111 6F 157 «#111; o
16 10 020 DLE [(data link escape) 45 30 060 &#45; 0 g0 50 120 &#80; P |11z 70 la0 &«#ll2; p
17 11 021 DC1 [(dewice control 1) 49 31 061 &#49; 1 gl 51 121 «#81; 0 |113 71 16l &«#113; 9
15 12 022 DCZ [dewvice contral 2) B0 32 0/2 &#50; 2 gz 52 1Z2 &«#82; B |114 72 lez &«#114; ¢
19 13 023 DC3 [(dewvice contraol 3) Bl 33 063 &#531; 3 83 53 123 &#83; 3 |115 73 163 &«#l115; =S
20 14 024 DC4 [(dewvice contraol 4) 52 34 0nd &#52; 4 gd 54 1z4 «#34; T |1l6 74 l6d &«#lla; ©
21 15 025 NLE (negatiwve acknowledge) B3 35 065 &#533; 5 85 55 125 «#35; T [117 75 165 =#117: u
22 16 026 3¥N [(synchronous idle) 5 35 066 &#54; 6 g6 56 1Z6 &#86; V |115 76 leg &«#11&; v
23 17 027 ETE (end of trans. block) 85 37 0/7 &#35; 7 g7 57 127 &#37; W |119 77 167 «#119; w
24 18 030 CAN [cancel) L& 35 070 #5672 5 88 58 130 «#55; X (120 78 170 &#l=0) =
25 19 031 EM  (end of medium) 57 39 071 &#37: 9 89 59 131 &#39; ¥ |121 79 171 &«#1:Z21; ¥
26 1lad 032 3UE [(substitute) B8 Sbh 072 &#538; : a0 54 132 &#90; 2 |12z 74 17z &«#lZ2; =
27 1B 033 E3C [ezcape) 59 3B 073 &#39: ; 91 5B 133 &#91; [ (123 7B 173 &#l23; |
28 1C 034 F53 [(file separator) a0 3C 074 &#60; < 9z 5C 134 &#92; v |124 7C 174 &#124;
29 1D 035 G3  (group sSeparator) Gl 3D 075 &#6l; = 93 5D 135 &#93; ] |125 7D 175 &#lz25; }
30 1E 036 B3 (record separator) Gz JE 076 &#62; - 94 5E 136 &«#94; * |126 7E 176 &«#lZ6; ~
31 1F 0537 U3 [(unit separator) 63 3F 077 &#63; 2 95 S5F 157 «#95;  [127 7F 177 «#127: DEL

Source: www.LookupTables.com
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Review

= Scrip and Function
= If statement

= While loop

= For loop

= Array

= Matrix

= Plot, hold on, legend
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The if construct

if

boolean expression |

statements to execute if

elseif

expression |

boolean expression2

statements to execute if

but

expressionZ

else

IS true

expression |

Is true

is false

statements to execute if all previous conditions

are
end

false

Can have ¢ A,

b-\'a‘\'

1' one € ‘ bm“c
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Generating random numbers

» rand (m,n) gives an m-by-n matrix of random
values, each in interval (0, 1)

= Generate a random number in the range (a,b)

= Generate a random integer in the range [a,b]

23



Generating random numbers

» rand (m,n) gives an m-by-n matrix of random
values, each in interval (0, 1)

= Generate a random number in the range (a,b)

rand ¥ (b-2) + a

= Generate a random integer in the range [a,b]

Qoo (rand ¥ (b-a +1) + a )
ced (romd (6 —at) +a-7 )
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Simulation problem:

= Ann and Bob take turns flipping an unfair coin—twice as likely to be heads than
tails

= |n one round, each player flips once
=  Ann gets | point if she gets heads; Bob gets 2 points if he gets tails

=  Game ends after the round in which at least one player gets 10 points. Display
the final scores.

25



Simulation problem: S'LJY) TOpAYI on P% >~~lo

Ann and Bob take turns flipping an unfair coin—twice as likely to be heads than
tails

In one round, each player flips once
Ann gets | point if she gets heads; Bob gets 2 points if he gets tails

Game ends after the round in which at least one player gets 10 points. Display

the final scorFe/:._/D B = 0, ,/\Th M,
while.  pA< 10 %9 pb <o ) ll
/2 S S Y ]Clvn : E}q.?s : W\j
r = rand
')E r <£K 2/3
PA - ‘OA‘t’l ')
4
?\/r&'\ﬂ()
i r__
rﬁ = FB + 2
nd
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Common loop patterns

Do something n times

for k= 1:1:n
% Do something

end

Do something an indefinite humber of
times

%Initialize loop wvariables

while ( not stopping signal )
% Do something

% Update loop wvariables

end
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for k= 2:0.5:3

disp (k)
end
for k= 1:4
disp (k)
end
for k= 0:-2:-6
disp (k)
end
for k= 0:-2:-7
disp (k)
end
for k= 5:2:1
disp (k)

end

for loop examples

k takes on the values 2,2.5,3
Non-integer increment is OK

k takes on the values 1,2,3,4
Default increment is |

k takes on the values 0,-2,-4,-6
“Increment” may be negative

k takes on the values 0,-2,-4,-6
Colon expression specifies a bound

The set of values for k is the empty
set: the loop body won’t execute
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for k = 4:6 - Not a condition (boolean expression)

end

disp (k)
k= 9;
disp (k)

that checks whether k<=6.

It is an expression that specifies values:
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Built-in functions for creating/manipulating arrays

= Creation
= Zeros, ones, rand
= linspace

= Manipulation
= length

= Size
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Built-in functions for creating/manipulating arrays

s

s Creation | et

zeros (3, 2)
= Zeros, ones, rand

= linspace % .//(mw[ma»( 3,
1\
= Manipulation starny iy Ve v
= length

m Size

U nd] = >\ze (M >

= ¢ 2 356'\@(2,’:)]
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Example

= Write a program fragment that calculates the
cumulative sums of a given vector v.

m [ he cumulative sums should be stored in a
vector of the same length as v.

, 3,50 w

1, 4,9, 9 cumulative sums of v
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csum[ V1 ] |1




\V RN
csum [ V[ ] csum ()= cSwm k1) + V()

2

csum (2D=V(D+VI2HTV(3) //

St () =V (Dry (2) +v (5) + v (4)
— — /

CSwmn(3)

C Swmn (‘l) = V <\>)
"FDV' k = 2 : /Qa»@—bb\ C\/>
C_Scunn (k): CSM(E—I> _\_\/O:>)

ond
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Function header is the “contract” for how the function will be used (called)

You have this function:
function [x, y] = polar2xy(r, theta)
% Convert polar coordinates (r, theta) to
% Cartesian coordinates (x,y). Theta in degrees.

Code to call the above function:
% Convert polar (rl,tl) to Cartesian (xI,yl)
rl=1; tl=30;
[xI,yl]= polar2xy(rl, tl);
plot(xl,yl,‘b*)
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Given this function:

function m = convertlLength(ft,in)
% Convert length from feet (ft) and inches (in)
% to meters (m).

How many proper calls to convertLength are shown below?
% Given £ and n
d= convertLength(f,n) ;
d= convertlLength (£f*12+n) ;
d= convertLength(f+n/12) ;
x= min (convertLength(f,n), 1)
= convertLength (pi* (£+n/12)*2);




Example

= Write a function evalPoly to evaluate an n * order
polynomial of X :

2 n
ao+a1x+a2x +---+anx

= Input parameter coef has length n+1l, contains the
coefficients of the polynomial

s coef (1) is the coefficient for the term Xx°
= |Input parameter x

= Return the value of the polynomial evaluated at X
= No Matlab predefined function other than 1ength
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coef T 1 1 1 | 2

0 ' Z

38



o \ 2
CX + Con 4 x + O X

;uw\ ctio \/aJ = {Ua/(?o [\/ < C_Oé‘f § Pat >
% ved s Pblymwd o iaoted of X
77 (oed 13 a wvector whera  coef (D R ﬂﬂv (O x°

% ppor = LG

val = Coéqc ()
v k= 20 fongth (Coef )
Vel = val ¢ coef (k)% X 7 (k-1);
Joxpe = aporo x A
Jo vt = vl 4 w((g)%?(()b’w')
end
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Other notes for the test (course)

» Read questions/instructions carefully

= Use Matlab syntax
s Do not use break, continue

m Do not use randi, instead use rand

= Many students make “index out-of-bounds” error
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Other notes for the test (course)

» Read questions/instructions carefully

= Use Matlab syntax
s Do not use break, continue

m Do not use randi, instead use rand

= Many s}.ldemzj make “index out-of-bounds” error
o W V4

Jl"" k = . L\jd’L Lv) -

b(k): vl + vik 4 )}

tad
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