
Name ___Solutions___________________________________________ Discrete II, Test 3, Spring 2017 

 

1) Given the finite state machine (ℐ, 𝒪, 𝑆, 𝑓, 𝑔, 𝜎) with ℐ = {𝑎, 𝑏, 𝑐}, 𝒪 = {0,1,2}, 𝑆 = {𝐴, 𝐵, 𝐶}, 𝜎 = 𝐴, 

and 𝑓, 𝑔 as described in the table below, draw the corresponding transition diagram. (10 points) 

 

 𝑓 𝑔 

𝑆\𝐼 𝑎 𝑏 𝑐 𝑎 𝑏 𝑐 
𝐴 𝐴 𝐵 𝐴 0 1 0 

𝐵 𝐵 𝐵 𝐴 1 1 0 

C A C B 0 2 1 
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2) Given the transition diagram for a finite state machine below, give the output corresponding to the 

input “abbc”. (10 points) 

 

“1354” 
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3) Given the finite state automata shown below, is the string “abcabcbbb” accepted? Show your 

work or justify your answer. (5 points) 

 

 

Yes it is. Note that 𝐴 is the only 

rejecting state, and once we leave 

it, we do not return.  

 

(You could also trace through what 

the machine does either on the 

transition diagram or in a table) 
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4) Given the finite state automata (ℐ, 𝑆, 𝑓, 𝒜, 𝜎) defined in the previous question, formally define each 

of the sets ℐ, 𝑆, and 𝒜. (5 points) 

 

ℐ = {𝑎, 𝑏, 𝑐} 

 

 

𝑆 = {𝐴, 𝐵, 𝐶, 𝑆} 

 

 

𝒜 = {𝐵, 𝐶, 𝑆} 
 

 

 

  



5) Given the grammar 𝐺 = (𝑁, 𝑇, 𝑃, 𝜎) with 𝑁 = {𝐴, 𝐵}, 𝑇 = {𝑎, 𝑏, 𝑐}, 𝜎 = 𝐴, and 𝑃 consisting of the 

productions below, give a derivation to show that 𝑎𝑏𝑎𝑐𝑎 ∈ 𝐿(𝐺). (10 points) 

𝐴 → 𝑎|𝑏|𝑎𝐴|𝑎𝐵 

𝐵 → 𝑎𝐵|𝑏𝐵|𝑐𝐴 

 

𝜎 = 𝐴 ⇒ 𝑎𝐵 ⇒ 𝑎𝑏𝐵 ⇒ 𝑎𝑏𝑎𝐵 ⇒ 𝑎𝑏𝑎𝑐𝐴 ⇒ 𝑎𝑏𝑎𝑐𝑎 

 

 

 

 

 

  



6) Below are the productions for 5 grammars. Each one uses the same set of nonterminal symbols, 

𝑁 = {𝐴, 𝐵}; terminal symbols 𝑇 = {𝑎, 𝑏, 𝑐}, and starting symbol 𝜎 = 𝐴. For each one determine whether 

it is regular, context free, context senstitive, or none of these. If there are multiple correct answers, give 

the most specialized. (For example, if a polygon is both a square and a rectangle, we say it is a square.) (2 points each) 

 

𝐴 → 𝑎|𝑏|𝑎𝐴|𝑎𝐵 

𝐵 → 𝑎𝐵|𝑏𝐵|𝑐𝐴 

 

(a) Regular (b) Context Free (c) Context Sensitive (d) None of These 

 

 

 

 

 

  



𝐴 → 𝑎|𝑏|𝑎𝐵|𝑎𝐴 

𝑎𝐴 → 𝑎|𝑏|𝑎𝐵|𝑎𝐴 

𝐵 → 𝑎𝐵|𝑏𝐵|𝐴 

 

(a) Regular (b) Context Free (c) Context Sensitive (d) None of These 

 

 

 

 

 

  



𝐴 → 𝑎|𝑏|𝑎𝐵|𝑎𝐴 

𝑎𝐴𝑏 → 𝑎𝐵𝑏|𝑎𝐴𝑏𝑏 

𝑏𝐵𝑏𝑐 → 𝑏𝐵𝑏𝑐|𝑏𝐴𝑏𝑐 

 

(a) Regular (b) Context Free (c) Context Sensitive (d) None of These 

 

 

 

 

 

  



𝐴 → 𝑎|𝑏|𝐴𝑎|𝐵𝑎 

𝐵 → 𝑎|𝑏|𝐵𝐴 

 

(a) Regular (b) Context Free (c) Context Sensitive (d) None of These 

 

 

 

 

 

  



𝐴 → 𝑎|𝑏|𝐴𝑎|𝐵𝑎 

𝐵 → 𝑎|𝑏|𝐵𝑎 

 

(a) Regular (b) Context Free (c) Context Sensitive (d) None of These 

 

 

 

 

 

  



7) Given the grammar 𝐺 = (𝑁, 𝑇, 𝑃, 𝜎) with 𝑁 = {𝐴, 𝐵}, 𝑇 = {𝑎, 𝑏, 𝑑}, 𝜎 = 𝐵, and 𝑃 consisting of the 

productions below, create the transition diagram for a nondeterministic finite state automata that 

produces the same language. (10 points) 

 

𝐴 → 𝑎|𝑏𝐵 

𝐵 → 𝑏|𝑎𝐵|𝑏𝐴 
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8) Given the transition diagram for the nondeterministic finite state automata below, create the 

transition diagram for the corresponding deterministic finite state automata. (10 points) 
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9) Given the transition diagram for the finite state automata below, create the corresponding grammar 

that defines the same language. (10 points. 𝑁=1 point; 𝑇=1 point; 𝜎=1 point; 𝑃=7 points) 

 

𝐺 = (𝑁, 𝑇, 𝑃, 𝜎) 

𝑁 = {𝐴, 𝐵, 𝐶, 𝑆} 

𝑇 = {𝑎, 𝑏, 𝑐} 

𝜎 = 𝐴 

𝑃 is given by: 

𝐴 → 𝑎𝐴|𝑏𝐵|𝑐𝑆 

𝐵 → 𝑎𝐵|𝑏𝐵|𝑐𝐶|𝜆 

𝐶 → 𝑎𝐶|𝑏𝑆|𝑐𝐶|𝜆 

𝑆 → 𝑎𝑆|𝑏𝐶|𝑐𝑆|𝜆 

 

 

Another way to construct the 

productions without using the empty 

string is: 

𝐴 → 𝑎𝐴|𝑏𝐵|𝑐𝑆|𝑏|𝑐 

𝐵 → 𝑎𝐵|𝑏𝐵|𝑐𝐶|𝑎|𝑏|𝑐 

𝐶 → 𝑎𝐶|𝑏𝑆|𝑐𝐶|𝑎|𝑏|𝑐 

𝑆 → 𝑎𝑆|𝑏𝐶|𝑐𝑆|𝑎|𝑏|𝑐 
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10) Given the infix expression below, create the binary expression tree that represents it. (5 points) 

3 + 2 ⋅ 4 ⋅ 5 
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11) Evaluate the postfix expression below. (5 points) 

2 6 5 + 6 −÷ 

 

 

2 6 5 + 6 −÷= 2 11 6 −÷= 2 5 ÷=
2

5
 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12) Given the expression tree above, write the corresponding mathematical expression in infix notation. 
(5 points) Remember to be mindful to add parenthesis where needed. 

 

 

(4 + 5) × (3 − (7 ÷ 6)) 
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13) Given the expression tree above, write the corresponding mathematical expression in postfix 

notation. (5 points) 

 

 

45 + 376 ÷ − × 

 

 

 

 

 


