
1
Don’t write anything on this sheet.
Functions listed on the back of this sheet can be freely used.
The Theory(A) and Practice(B) tasks worth 7-7 points, Programming(C) worth 21 points.

A. Explain the following concepts and show examples:
atomic and compound data types
n-tuple, record (Show the differences and similarities and how you can access their fields.)

B. 1st and 2nd task: What is the value of x after evaluating the following value-definitions?
3rd task: There are exactly two semantic errors in the following syntactically correct SML expression. Which are these?

(The value definions are independent, the standard libraries are already loaded.)

1. val x = ((Math.cos Math.pi, 3), #1 (2, 2.0), chr(3 + ord #"a"))

2. val x = map (String.fields Char.isAlpha) ["4aa55bb666", "56", "b"]

3. let val (x, y, z) = (#"x", "y", 5, 4.0) in [ord x + ord y, z] end

C. Write the auxiliary function first, then, using it, solve the whole task. Pay attention to fulfill both specifications.

Auxiliary function: Assume the following datatype definition:

datatype ’a tree = E | L of ’a | N of ’a tree * ’a tree * ’a tree

Write two functions called existsL and numberE, which work on ’a tree lists. existsL returns 1 if there
exists a tree of type L in its argument list, 0 otherwise. numberN returns the number of E elements are there in the list.

existsL fs = 1, if fs contains trees of type L _, 0 otherwise
dbE fs = the number of E’s in fs
existsL : ’a tree list -> int
numberE : ’a tree list -> int

Example: existsL [] = 0
existsL [E, L 1, N(E,E,E)] = 1
existsL [L 2, N(L 3,L 4,L 5)] = 1

numberE [] = 0
numberE [E, N(E,L #"a",E)] = 1
numberE [E, N(L 5,E,L 2), E] = 2

Whole task: Write a function called LbrotherE using existsL and numberE, which when applied to an ’a tree,
returns the number of those E leafs, which have at least one L brother. Brothers are those L and E trees, which ’hang’ on
a common N node.

Don’t define further auxiliary functions!

LbrotherE f = the number of those E’s in f, which have at least one L brother
LbrotherE : ’a tree -> int

Example: LbrotherE E = 0
LbrotherE (L 3) = 0
LbrotherE (N(E,E,E)) = 0
LbrotherE (N(L 9, E, N(L 5,E,E))) = 3
LbrotherE (N(L 7, N(L 8, N(L 9,E,E), E), E)) = 4
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