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This paper has three parts. Each Part A question is worth 4 marks, and each Part B question is worth
6 marks. Part Cis worth 50 marks. For Part A, provide answers in the answer sheet, and write your option
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1. What is the result of the following expression? (w, g a6
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length $ filter (= -5) $ reverse [(-25)..10] + [(-25)..10] 0
(a) 0 (b) 16 (c) 30 (d32 = q
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2. What is the result of the following expression? Lo, 4,8,-- :
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length $ takeWhile (> -5) $ reverse [(-25)..10] + [(-25)..10] 5=y
(a) 0 (b) 16 - (@30 (d) 32

3. Which of the following is a possible type of the function foldr (zipwith (+))? Cas ;w2)
b)a - [a] - a

(a) [a] — a |

(c) [al - [[al]l - [a] (@) [nt] - [[Int]] > [It] 7} (2,9
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How many times is the second line of the definition invoked in the computation of the fol-

Jowing expression? N
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5. How many times is the second line of the definition (of (++)) invoked in the computation of ‘

the following cxprcssion?

foldl (++) "" ["abcde", "fghi;®, “klmno", Fnarstii UVWXYE i Z2)

(a) 25 (b) 26 (c) 75 (d) 101

Part B
1. What is the position of (5,2) in the following list (counting positions from 0)?
[(5,i) | icl0..9]," ) & [(i+1):39]]

5. Fill in values for g and v such that the following equation holds (forany f :: a — [b]).
concatMap f = foldr g v

What are the types of your g and v?
(Hint: Recall that

concatMap f [x1, x2, ... xn] = f x104++ £EX2NHERRCIIR TaXT . 3 Eq, %5 ﬂ
Also note that your expression for g can i===¥ve f.) : 3 L3 2}
, 3 ; : : s)
3. What is the value of the following expressx=? ¢ suben (59 099 z'p\ﬂﬁ 39;1&
. ] (il “,fh"’/
concatMap (flip replicate 'a') [e..5] Ez""""g‘ s Ao

4. Define the function isSubseq :: [Char] — [Char] — Bool such that isSubseq xs ys1s
True exactly when xs is a subsequence of ys, i.e. xs is obtained by omitting some characters
in ys and reading the remaining characters from start to end.

5. Define a function member :: Eq a = a = fa] = [a] with the following behaviour.

If x is not in the list ys, the return value is []. Otherwise it is the suffix of ys starting from

the first occurrence of x. P e
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member ‘a’ ['b'..'m'] = [] z /’,_,«"“’ )
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4. Considera function that constructs a roman nunieral representation from its positive integer
argument, n. The Roman method of writing numbers uses two kinds of symbols - the basic
symbols are I=1, X=10, C=100 and M =1000 the auxiliary symbols are V=5, L=50 and D=500.

A rule prescribes that the symbol for the larger number always stands to the left of that for the
smaller number. An exception is motivated by the desire to use as few symbols as possible.
For example, the number nine can be represented as VIIII (5+4) or IX (10-1), but the second
representation is preferred. Therefore, if the symbol of a smaller number stands at the left,
the corresponding number has to be subtracted, not added. It is not permitted to place several
basic symbols or an auxiliary symbol in front. For example, we should use VIII for 8 instead

of IIX, and CML for 950 instead of LM.

Sample values

numToRom 2022 = "MMXXII"
numToRom 3348 = "MMMCCCXLVIII®
numToRom 2989 = "MMCMLXXXIX"

Given below is a program to compute the roman numeral representation of a number. Com-
plete the parts indicated by ... so that the resulting program works correctly. (15 marks)

valReps :: [(Int, String)]
valReps = {

(999, "=}, {990, "XM"), (900, "CM"), (500, "D" )
, (499, "ID*), (490, "XxD"), (400, "cD"), (100, "C" )
e (199,57 ICT), (190, 5EXCY) R (S50 R LER ) TR (R4, 0T T )
o (40, “xL7), (010, X2 0) " (G0, B IXS) (N5 R VER)
b C H4nIVE) L (RET I TS0 )

numToRom :: Int — String
numToRom n = replicate q 'M' + go r valReps where
(q,r) = n "quotRem—t@60 —

go :: Int - [(Int,String)] — String

go 0 _ =R
go _ [] =
go m la((val,rep):rest)
| m < val =go 2 °.
| otherwise = g0



