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INSTRUCTIONS 

There are three questions in this assessment, on the topics of: 

• Formal languages (page 3) 

• Network communication protocols (page 9) 

• Big data (page 14). 

Choose only ONE question to answer.  

Questions Two and Three require you to refer to the separate resource booklet. 

Read all parts of your chosen question before you begin. 
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EITHER:  QUESTION ONE:  Formal languages 

(a) Figure 1 shows a finite-state machine. 

 

 

(i) What is the alphabet used in this machine? 

Binary (0 or 1) 

 

(ii) What is the label of the accepting state? 

S1 

 

(iii) Give the shortest string accepted by this machine. Explain your answer. 

“ ”, an empty string, the initial state of the FSA is an accepting state 

 

(iv) Can “11011” be considered an accepted string? Explain your answer. 

No, the FSA only accepts strings with an even number of “0”, 11011 only has 1 “0” and 

therefore is not an accepted string 

 

(v) Does this machine accept a string that is the digit “0” repeated 931 times? Explain your 

reasoning. 

No, the FSA will only accept a string that has an even number of “0”s, 931 is not an even 

number of “0”s. 
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(c) The following are the production rules of a context-free grammar: 

 E → N 

 E → E + E 

 E → E * E 

 E → –E 

 E → (E) 

 N → 0–9 

 

 Select from these rules and fill in (2) to (4) below to show the sequence you would use to build the 

expression (–3). 

(1) E 

(2) E -> (E) 

(3) E -> -E 

(4) E -> N 

(5) N → 3 
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separate searches is very useful. 

The final example is slightly less common, however it is very useful, when researches need to 

search through genetic code to locate certain important patterns relating to genetic health problems 

they will need to search through thousands of datapoints and without the use of a formal language 

to identify patterns and such the task would be almost impossible. 

 

Formal Languages are used in many places and because it is used so broadly, there are bound to 

be problems that arise with it. Broadly speaking, when a user is operating a home appliance with 1 

input as can be common with a cycling option feature, they can run into the issue that they miss 

their desired option and have to cycle back through the entire FSA, this is especially common and 

one of the biggest complaints in video games, during dialogue the user will press the button to 

move to the next piece of dialogue, and if that button happens to be the same input as the button to 

activate dialogue it will not be uncommon to see the user repeat the same input rapidly and reset 

the dialogue options. By not including an option to exit/reset a cycle at any point the designer of 

the FSA creates the option to waste the users time. 

 

(e) Give a brief summary of the similarities and differences between regular languages and context-

free languages. In your answer, explain the capabilities of each, and the limits of what they can do. 

Regular languages have restrictions on how they can be used, for example they have to follow 

rules that can be determined by Regular Expressions (RE), and these restrictions mean that more 

complex rules cannot be used such as checking for Palindromes or more complex grammar rules. 

A context free language however does not have these restrictions and can check much more 

complex rules, these context free languages will be found in code validators as they can check 

strings against more complex rules to check if the code should run or not based on the syntax and 

grammar of the language. 

However, a Regular Language will be much simpler and faster than a context-free language as its 

rules are much more basic, and as they can both do similar things at a basic level the use of one 

over the other is on a case by case level depending on the task. 

  








