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8 (a) Outline the purpose of lexical analysis during the compilation of a program.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) Write the Reverse Polish Notation (RPN) for the given infix expression: 

  (2 – 6) * (13 + 7) / 5

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (c) The RPN expression: 

  d a b + * c a ‑ / 

  is to be evaluated, where: 

  a = 6, b = 12, c = 15 and d = 5.

  Show the changing contents of the stack as the RPN expression is evaluated. 

 [4]
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8 (a) State the purpose of the optimisation stage in the compilation of a program. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (b) Convert this Reverse Polish Notation (RPN) back to its original infix form:

  a b - c + c a - * d /

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 (c) The RPN expression: 

  c a / b d – * b + 

  is to be evaluated, where: 

  a = 3, b = 16, c = 9 and d = 6.

  Show the changing contents of the stack as the RPN expression is evaluated. 

 [4]
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 (b) (i) Complete the Karnaugh map (K-map) for the given truth table.

00

00

CD

AB

01

11

10

01 11 10

 [2]

  (ii) Draw loop(s) around appropriate group(s) in the K-map to produce an optimal 
sum-of-products. [2]

  (iii) Write the Boolean logic expression from your answer to part (b)(ii) as the simplified 
sum-of-products.

Z =  .....................................................................................................................................

 .....................................................................................................................................  [2]

6 Describe the process of executing a program using an interpreter.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ....................................................................................................................................................  [4]
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7 Several syntax diagrams are shown.
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 (a) State why each passcode is invalid for the given syntax diagrams.

  #Jd7

Reason  .....................................................................................................................................

 ...................................................................................................................................................

  C%6A

Reason  .....................................................................................................................................

 ...................................................................................................................................................
 [2]

 (b) Complete the Backus-Naur Form (BNF) for <uppercase> and <passcode>.

<uppercase> ::=  .................................................................................................................

 ...................................................................................................................................................

<passcode> ::=  ...................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
 [4]
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 (b) Write the Boolean logic expression that corresponds to the given logic circuit as the 

sum-of-products.

Z =  ............................................................................................................................................

 .............................................................................................................................................  [1]

 (c) Use Boolean algebra including De Morgan’s laws to simplify the following expression.

  Show all working.

(A + B) . (A . B + B . C)

Working  .....................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

Simplified expression  ................................................................................................................

 ...................................................................................................................................................

 [4]

8 Explain what is meant by lexical analysis during program compilation. 

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ....................................................................................................................................................  [4]
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7 Secure Socket Layer (SSL) and Transport Layer Security (TLS) are two protocols.

 Explain how SSL/TLS is used when client-server communication is initiated.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ....................................................................................................................................................  [4]

8 Explain the process of syntax analysis during program compilation.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ....................................................................................................................................................  [4]
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10 Several syntax diagrams are shown.
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 (a) Complete the Backus-Naur Form (BNF) for the given syntax diagrams.

<operator> ::=  ..................................................................................................................

 ...................................................................................................................................................

<label> ::=  .........................................................................................................................

 ...................................................................................................................................................

<equation> ::=  ..................................................................................................................

 ...................................................................................................................................................
[4]

 (b) A new syntax rule, password, is required. It must begin with a letter or a symbol, followed by 
a digit and end with one or two symbols.

  (i) Draw a syntax diagram for password.

[3]

  (ii) Write the BNF for password.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]
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7 Several syntax diagrams are shown.
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 (a) State why each number is invalid for the given syntax diagrams.

  21

Reason  .....................................................................................................................................

 ...................................................................................................................................................

  123

Reason  .....................................................................................................................................

 ...................................................................................................................................................
 [2]

 (b) Complete the Backus‑Naur Form (BNF) for the given syntax diagrams.

<symbol> ::=  ........................................................................................................................

 ...................................................................................................................................................

<number> ::=  ........................................................................................................................

 ...................................................................................................................................................
 [2]

 (c) A new syntax rule, code, is required. It must begin with a letter, followed by one or two 
numbers, and end with a symbol.

  (i) Draw a syntax diagram for code.

 [3]

  (ii) Write the BNF for code.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]
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