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For example
tupl :: 222 (CharJ ln+)

tupl = ('a', 5)

tup2 :: (Char, Double, Int)
tup2 = ('a', 5.2,(7)

QUIZ Y
What is the type 2?? of tup3? <€| ) QZ> - C’\,T’L)

tup3 :: ?2? [-@
tup3 = ((7, 5.2), True)
L e | S
X lrrt?
A. (Int, Bool) <

]

AR Y
B. (Int, Double, Bool) T
.« Z.

€
4

/c. (Int, (Double, Bool)) 2
(b Gnebaibie) , ooty <
. Tuple, Bool) - <: /)

L nun de‘e‘ned
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Extracting Values from Tuples
We can create a tuple of three values el, e2,and e3 ...
tup = (el1, e2, e3)

... but how to extract the values from this tuple?

Pattern Matching

fst3 :: (t1, t2, t3) -> t1
fst3 (x1, x2, x3) = x1

snd3 :: (t1, t2, t3) -> t2
snd3 (x1, x2, x3) = x2

thd3 :: (t1, t2, t3) -> t3
thd3 (x1, x2, x3) = x3
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QUIZ

What is the value of quiz defined as
—

tupl :: (Char, Double, Int)
tupZ = ('a', 5.2, 7)

snd3 :: (t1, t2, t3) -> t2
snd3 (x1, x2, x3) = x2

quiz = snd3 tupf

D. ('a', 5.2)

E. (5.2, 7)
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Lists g
Unbounded Sequence of values of type T

[T] (1, True) :: (int, Beol)
For example ( C{B) TM?, ‘cot 'J ‘ (D)wue) }%’)Skb)

chars :: [Char] T * T

chars = ['a','b','c']

ints :: [Int]
ints = [1,3,5,7]

pairs :: [(Int, Bool)]
pairs = [(1,True),(2,False)]

QUIZ TuPLE
What is the type of things defined as Ce‘ J eZ) €3>

things :: 222 Bm,M

things = [ [1], [2, 3], [4, 5, 6] ]
- J, J( \I/ = [_‘Q| J eZ :ejj
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A. [Int]

B. ([Int], [Int], [Int]) [_@.,92,93:( = (7]

e

C. [(Int, Int, Int)] .
D. [[Int)] ([Int]) I\Q T
&

L5t

o ¢

List’s Values Must Have The SAME Type!

The type [T] denotes an unbounded sequence of values of type T

Suppose you have a list

oops = [1, 2, 'c"]__ ooFg = C i, 2, ‘C ’)

There i T th c! ,
ereisno T that we can use OOFS!.' </VL1L, [Vb',",, >

e Aslast element is not Int

e First two elements are not Char!

Result: Mysterious Type Error!
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Constructing Lists
There are two ways to construct lists
”/W[" [] -- creates an empty list
o' hit  -- creates a list with "head” 'h' and "tail" t
F = e
For example . X.U.t gvj
Xx: [yza] =0
>>> 3 1 []

L/\/-\)
[3] Lz aj eloms
>>> 2 : (3 : [])
[2, 3] he€ E"%Mﬁ)
> 1t (21 (3 () ¥ :: thing

[1, 2, 3]
ot [+hing)
¢ [\/L;ﬂ)

X1 : x2 : x3 : x4 : tmeans x1 : (x2 : (x3 : (x4 : t)))

Cons Operator : is Right Associative

So we can just avoid the parentheses. Z'\B . E ZJ C Mﬂ

Syntactic Sugar ZL '6

Haskell lets you write [x1, x2, x3, x4] insteadof x1 : x2 : x3 : x4
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[]

Functions Producing Lists

Lets write a function copy3 that

e takes an input x and

e returns a list with three copies of x

copy3 :: 2272
copy3 x = 7?2

When you are done, you should see the following

>>> copy3 5
[5, 5, 5]
”Cat"
[Ilcatll’ llcatll, llcatll]

>>> copy3
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PRACTICE: Clone

file:///Users/rjhala/teaching/230-fa20/docs/lectures/02-haskell-b...

Write a function clone such that clone n x returns alist with n copies of

X.

clone :: 22?

clone n x = 72?22

When you are done you should see the following behavior

>>> clone 0 "cat"
[]
>>> clone 1 "cat"

["cat"]

>>> clone 2 "cat"
["Cat"’ Hcatﬂ]

>>> clone 3 "cat"

["Cat", "Cat", "Cat"]

>>> clone 3 100
[100, 100, 100]
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How does c lone execute?

(Substituting equals-by-equals!)

clone 3 100

=*> 22?
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EXERCISE: Range

Write a function range such that range 1 j returns the list of values [1,

i+1, ..., j]

range :: ?77?

range 1 j = 72?
When we are done you should get the behavior

>>> range 4 3

[]

>>> range 3 3

[3]

>>> range 2 3
[2, 3]

>>> range 1 3
[1, 2, 3]

>>> range 0 3
[0, 1, 2, 3]

25 of 30 10/15/20,7:27 AM



cse230 file:///Users/rjhala/teaching/230-fa20/docs/lectures/02-haskell-b...

Functions Consuming Lists

So far: how to produce lists.

Next how to consume lists!

Example

Lets write a function firstElem such that firstElem xs returns the first

element xs if it is anon-empty list, and 0 otherwise.
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firstElem :: [Int] -> Int
firstElem xs = 22?

When you are done you should see the following behavior:

>>> firstElem []
0

>>> firstElem [10, 20, 30]
10

>>> firstElem [5, 6, 7, 8]
5

QUIZ

Suppose we have the following mystery function

mystery :: [a] -> Int
mystery [] =0
mystery (x:xs) = 1 + mystery xs

What does mystery [10, 20, 30] evaluate to?
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A. 10
B. 20

C. 30

EXERCISE: Summing a List

Write a function sumList such that sumList [x1, ..., xn] returns x1

+ ... + XN

sumList :: [Int] -> Int

sumList = 7?2

When you are done you should get the following behavior:
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>>>

>>>

>>>

>>>

sumList []

sumlist [3]

sumlist [2, 3]

sumlist [1, 2, 3]

Recap

e Core program element is an expression
e Every valid expression has a type (determined at compile-time)

e Every valid expression reduces to a value (computed at run-time)

Expresston

run -time

file:///Users/rjhala/teaching/230-fa20/docs/lectures/02-haskell-b...

7

Value

N/

Execution

¢ Basic values & operators

e Execution / Function Calls just substitute equals by equals

e Pack data into tuples & lists
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e Unpack data via pattern-matching
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