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UNIT 3B
Implementing Algorithms

15110 Principles of Computing,
Carnegie Mellon University — GUNA



Announcements
Check the grades for lab1, PA1, PS1 on autolab

Hope you submitted PA2 last night (no
exceptions)

PS2 is due Friday Feb 1.

If you cannot find the CA in 3" floor during
office hours, email them immediately

Sign up for piazza to see Q&A



Algorithmic Thinking Review

* An algorithmis a _precico dof «? Voales
 What are the properties of correct

aleorithms?  Spect, ke “L‘Mk
8 @w}w )Q‘;é_fg/ [ o

A program is an implementation of an
O&\erbuhv

* How do you test an algorithm? e
&A O\\) \DVY\\/ Df‘bw <’ s
C\S ( \> ))"k\qr\(b&l*\'b —

15110 Principles of Computing,
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Tools for
Implementing algorithms

15110 Principles of Computing,
Carnegie Mellon University - GUNA



Two key constructs needed in all
programming languages
* The ability t¢

. Theathytq{E%EE{i)

15110 Principles of Computing,
Carnegie Mellon University - CORTINA



Branching

15110 Principles of Computing,
Carnegie Mellon University - CORTINA 2:40



1. SV

What is branching? 7. . .

G S

]
-

* Programs usually execute instructions @
I quence 0 end
\

* But sometimes programs must jump to a
different instruction based on a boolean
condition

\—//

 Programming languages have constructs that
lets us jump on a condition

15110 Principles of Computing,
Carnegie Mellon University - CORTINA



1 f statement

Format:
if bool condition then
statement list

end m false
\f X>\9 Thin true
MGX -~ X staterln‘ents
¢ wd

15110 Principles of Computing,
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Write a function that determines
if a number is divisible by 3

0\2,8, &(JS(X> \ QQ ~r6m4:fu(,q

& X(3==0 Thn /| — quohenr

mmm | *WL“J @@ *@

—

Onil

\

15110 Principles of Computing,
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if/else statement

Format:

if bool condition then

true ‘m false

statement list1
else

statement_list2
end

statement_list1

statement_list2

.’




Write a function to find the max of
two numbers

,\0\% "““‘( )‘O>

V§ «m X ~ W(?;D ) %)4
Q\s( L
Yehoo ‘3 q

\WW

15110 Principles of Computing,
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Boolean Statements

e A boolean statement is either TRUE or FALSE
* Examples? ad Tu ‘/0\“4

xyy X =g Clero= !

B @ y

" o
X\

15110 Principles of Computing,
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Boolean Operators

 Two or more bool statements can be
combined using boolean operators

* Boolean operators can only be applied to
boolean variables. i.e. variables that are true

operator =/

.
~=r 7 N n_% /
operator J oo 3/

15110 Principles of Computing,
: : : 13
Carnegie Mellon University - guna

or false (109 = x¢3
. ubi boolean operators Xy3 s XK1 e
) operator
s P X210 w X\



Iteration

15110 Principles of Computing,
Carnegie Mellon University - guna

2:55
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Iteration

* |teration is a sort of branching
* foriin1..10 do something end

/

I L=
2. 1§ () g0 ¥ 2

Y &W\M\J\

G, %tg*l
Y

15110 Principles of Computing,
Carnegie Mellon University - guna

15



k)([\)
ad while loop

Z
t—
Format: £
while bool conditio ¥ o
loop body

end \ false W

frue

one or more instructions
to be repeated

If the loop condition becomes false during

LOOP
BODY

the loop body, the loop body still
runs to completion before we exit

the loop and go on with the next step.

15110 Principles of Computing,
Carnegie Mellon University - CORTINA
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While vs. For Loops

X

#for loops

(> w Ll &o
0 "

VANY

# while loop /4::
Lz
Wby (L(:le) do

<

7 Shal
M =+

15110 Principles of Computing,

Carnegie Mellon University - KAYNAR

17




Going backwards

‘O/?/——‘

#for loops

%WL

# while loop

-

(/“C‘Oj

& Stk
L= L)

Ind

15110 Principles of Computing,
Carnegie Mellon University - guna
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Nested Loops

 Table calculation

ol

:\F&Y U \w \,.\o(/&o

\AV;M
L34S (igv\‘)l;\ LS @
3 4 S b 7 P\'\“\I(@-’\USOT‘“ N
hs 6719 LMM
S b 13T . (>
| Lf‘@ ) TV's

o (o) 53‘@
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Creating Art

 How would you draw a skyscraper?

* How would you combine them to create a

. ‘0")
skyline? <
(@‘r UCw |l..m do
Iy ! /w‘v«/ &Yd" W dy
NS A Il
p\{‘\\) %l P\( 1\
SR (» wk \n! m
PE "\
kT*’P Ny
vl "o
X ghywy
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Representing Lists as
Arrays

Carnegie Mellon Universit y - CORTINA 3:10



Array types

 One dimensional arrays

\u—a(l 2 38% &\j

* Two dimensi:?nal arrays

JIuCHET)
z16 )

L

\ JESNN

G
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0 | Arrays @

L
e Arrays an h4)|d any kind of object:

~ \\/ \\J \/
a =[8, “strawberry”, -5.062, false]

A N
) \

=> 8 Ruby numbers items from 0!
] => “strawberry” A 'E]

&l

Q
=

a.length)=> 4
 The empty array is written as | ]

15110 Principles of
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Converting a Range to an Array

3..8

r
=> [31 4) 5) 6) 7I 8]

(E\

(8..3).to . a => []
~—

S — llgj-1114. (th”
— o Y/ /i V/a{ /i ”
sto a => [ gu, gv, gw, 8x, 8Y,
lng”’ HhaH’ llh bH’ l(hC”’ ((hd”’ llheﬂ]
The to_a method uses succ to generate elements.

15110 Principles of
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