CMPE 320  PRINCIPLES OF PROGRAMMING LANGUAGES
MIDTERM ANSWERS

1. Readibility: Using an enumeration type instead of integer type increases readibility, because the meaning of the symbols/literals in the enumeration type are more explicit.

Writability: Using pointers increases writability of some tasks (e.g. defining binary trees), because the pointer concept and those constructs have a one-to-one correspondence.

Reliability: Dynamic type binding decreases reliability, since the left-hand and right-hand sides of an assignment statement cannot be type checked.

Cost: Execution cost is high in a strongly typed language, since extensive type checkings are performed during run-time.

Portability: The number of elements in a set type is implementation dependent in Pascal (i.e. decided by compiler designers), which is bad for portability. Because a program that executes on a machine may not execute on another one.

Well-definedness: The first version of Algol was not well defined in the design document and the language did not become popular although it was a powerful language.

Simplicity: Feature multiplicity in C (e.g. incrementing a variable in different ways) is bad for simplicity, because it makes the language more difficult to learn.

Orthogonality: Not enclosing the repeat structure in Pascal within begin and end is a lack of orthogonality, since this is an exception to the rules of the language (in all other block structures these reserved words are necessary).

Expressivity: Having a different form of if-statement in Ada for short-circuiting increases its expressivity, since it becomes explicit when short-circuiting is done and when not.

Abstraction power: Lack of supporting subprogram concept (e.g. first version of Basic) decreases abstraction power of the language, since the same code must be repeated or goto must be used.

2. a)

<number> ( +<unsigned-number> | -<unsigned-number> | <unsigned-number>

<unsigned-number> ( <decimal-number> | <exponent-part> |


<decimal-number> <exponent-part>

<decimal-number> ( <unsigned-integer> | <decimal-fraction> |


<unsigned-integer> <decimal-fraction>

<exponent-part> ( E<integer>

<unsigned-integer> ( <digit> | <unsigned-integer> <digit>
<decimal-fraction> ( .<unsigned-integer>

<integer> ( +<unsigned-integer> | -<unsigned-integer> | <unsigned-integer>
<digit> ( 0 | 1 | … | 9

b) 

<number> ( +<unsigned-number>

<number> ( +<decimal-number><exponent-part>

<number> ( +<decimal-number>E<integer>

<number> ( +<decimal-number>E-<unsigned-integer>

<number> ( +<decimal-number>E-<digit>

<number> ( +<decimal-number>E-3

<number> ( +<unsigned-integer>E-3

<number> ( +<unsigned-integer><digit>E-3

<number> ( +<unsigned-integer>5E-3

<number> ( +<digit>5E-3

<number> ( +45E-3

c)
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 +
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<decimal-number>


 <exponent-part>
 <unsigned-integer>

E
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<unsigned-integer><digit>
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       3
3. a)
Assume that we use the low-level language studied in the lectures for operational semantics. Then:



statement1

loop:


if condition = 0 goto out


loop_body


statement2

goto loop

out:

b) Mfor(for … loop_body, s) =


if Mstatement(statement1, s) = error




then error




else Mfor-loop(for … loop_body, Mstatement(statement1, s))

Mfor-loop(for … loop_body, s) =



if Mboolean(condition, s) = error




then error




else





if Mboolean(condition, s) = false






then s






else







if Mstatement-list(loop-body, s) = error







then error








else









if Mstatement(statement2, Mstatement-list(loop-body, s)) = error









then error










else Mfor-loop(for … loop_body, Mstatement(statement2, Mstatement-list(loop-















     body, s))


We assumed the existence of functions Mstatement, Mstatement-list, and Mboolean.
4. a)

hasbook(yaşarkemal)

hasbook(sevgisoysal)

nobelwinner(yaşarkemal)
nobelwinner(sevgisoysal)
goodwriter(yaşarkemal)
goodwriter(sevgisoysal)
matches with 1st subgoal

matches with 2nd subgoal

b)

hasbook(yaşarkemal)

nobelwinner(yaşarkemal)
goodwriter(yaşarkemal)
matches with 1st subgoal

hasbook(sevgisoysal)

nobelwinner(sevgisoysal)
goodwriter(sevgisoysal)
matches with 2nd subgoal

c)

goodwriter(yaşarkemal)
goodwriter(sevgisoysal)
nobelwinner(yaşarkemal)
nobelwinner(sevgisoysal)
hasbook(yaşarkemal)

hasbook(sevgisoysal)

1st one matches with a fact

2nd one matches with a fact

d)

goodwriter(yaşarkemal)
nobelwinner(yaşarkemal)
hasbook(yaşarkemal)

matches with a fact

goodwriter(sevgisoysal)
nobelwinner(sevgisoysal)
hasbook(sevgisoysal)

matches with a fact

