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Please carefully read the following instructions before attempting the 

assignment. 
 

RULES FOR MARKING 
It should be clear that your assignment would not get any credit if: 

▪​ The assignment is submitted after the due date. 

▪​ The submitted assignment does not open or the file is corrupt. 

▪​ Strict action will be taken if the submitted solution is copied from any other student or the 

internet.  
 
You should be concerned about the recommended books to clarify your concepts as handouts are 
insufficient. 
 
You are supposed to submit your assignment in Doc or Docx format.  
Any other formats like Scan Images, PDF, Zip, Rar, Ppt, and Bmp will not be accepted.  
 
Topic Covered: 
The objective of this assignment is to assess the understanding of students about: 

●​ Regular Expressions (RE) 
●​ Finite Automata (FA) 
●​ Transition Graph (TG) 
●​ Generalized Transition Graph (GTG) 

 
 

NOTE 
 
No assignment will be accepted after the due date via email in any case (whether it is the case of 
load shedding or internet malfunctioning etc.). Hence refrain from uploading assignments in the 
last hour of the deadline. It is recommended to upload the solution file at least two days before its 
closing date. 
 
If you people find any mistake or confusion in the assignment (Question statement), please consult 
with your instructor before the deadline. After the deadline, no queries will be entertained in this 
regard. 
 

For any query, feel free to email me at: 
cs402@vu.edu.pk 
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Questions No 01 ​ ​ ​ ​ ​ ​        Marks: (5+5+4)=14 
 
Consider a language ‘L’ defined over ∑= {a, b, c} such that it contains all words in 
which ‘b’ occurs exactly once in a string. 

  
a)​ Construct a Finite Automata (FA) for the language ‘L’. 
 
%3CmxGraphModel%3E%3Croot%3E%3CmxCell%20id%3D%220%22%2F%3E%3CmxCell%20id%3D%221%22%20parent%3D%220%22%2F%3E%3CmxCell%20id%3D%222%22%20value%3D%22q0%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22220%22%20y%3D
%22180%22%20width%3D%2280%22%20height%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%223%22%20value%3D%22%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22620%22%20y%3D%22170%22%20width%3
D%2280%22%20height%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%224%22%20value%3D%22q2%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22530%22%20y%3D%22350%22%20width%3D%2280%22%20height
%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%225%22%20value%3D%22q1%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22630%22%20y%3D%22180%22%20width%3D%2260%22%20height%3D%2260%22%20as
%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%226%22%20value%3D%22%22%20style%3D%22triangle%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22160%22%20y%3D%22180%22%20width%3D%2260%22%20height%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxC
ell%3E%3CmxCell%20id%3D%227%22%20value%3D%22%22%20style%3D%22endArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BentryX%3D0%3BentryY%3D0.5%3BentryDx%3D0%3BentryDy%3D0%3BexitX%3D1%3BexitY%3D0.5%3BexitDx%3D0%3BexitDy%3D0%3B%22%20edge%3D%221%22%20source%3D%222%22%20target%3D%223%22%20parent%3D%221%22%3E%3CmxGeometry
%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%20x%3D%22400%22%20y%3D%22260%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D%22450%22%20y%3D%22210%22%20as%3D%22targetPoint%22%2F%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%228%22%20value%3D%
22%22%20style%3D%22endArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BexitX%3D0.5%3BexitY%3D1%3BexitDx%3D0%3BexitDy%3D0%3B%22%20edge%3D%221%22%20source%3D%223%22%20target%3D%224%22%20parent%3D%221%22%3E%3CmxGeometry%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%2
0x%3D%22310%22%20y%3D%22230%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D%22630%22%20y%3D%22220%22%20as%3D%22targetPoint%22%2F%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%229%22%20value%3D%22a%2Cc%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints
%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22200%22%20y%3D%22145%22%20width%3D%2240%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2210%22%20value%3D%22a%2Cc%22%2
0style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22660%22%20y%3D%22135%22%20width%3D%2240%22%20height%3D%2230%22%20as%3D%2
2geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2211%22%20value%3D%22a%2Cb%2Cc%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeo
metry%20x%3D%22610%22%20y%3D%22350%22%20width%3D%2260%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2212%22%20value%3D%22b%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor
%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22415%22%20y%3D%22175%22%20width%3D%2230%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2213%22%20value%3D%22b%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dm
iddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22595%22%20y%3D%22275%22%20width%3D%2230%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2214%2
2%20value%3D%22%22%20style%3D%22curved%3D1%3BendArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BfontSize%3D20%3BentryX%3D0.363%3BentryY%3D0.075%3BentryDx%3D0%3BentryDy%3D0%3BentryPerimeter%3D0%3BexitX%3D0.625%3BexitY%3D0.025%3BexitDx%3D0%3BexitDy%3D0%3BexitPerimeter%3D0%3B%22%20edge%3D%221%22%20source%3D%222%22%20target%
3D%222%22%20parent%3D%221%22%3E%3CmxGeometry%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%20x%3D%22280%22%20y%3D%22190%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D%22280%22%20y%3D%22170%22%20as%3D%22targetPoint%22%2F%3E%3CArray%20as%3D%22points%2
2%3E%3CmxPoint%20x%3D%22290%22%20y%3D%22110%22%2F%3E%3CmxPoint%20x%3D%22240%22%20y%3D%2290%22%2F%3E%3C%2FArray%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2215%22%20value%3D%22%22%20style%3D%22curved%3D1%3BendArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BfontSize%3D20%3BentryX%3D1%3BentryY%3D0
.5%3BentryDx%3D0%3BentryDy%3D0%3B%22%20edge%3D%221%22%20source%3D%224%22%20target%3D%224%22%20parent%3D%221%22%3E%3CmxGeometry%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%20x%3D%22680%22%20y%3D%22467%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D
%22659.04%22%20y%3D%22471%22%20as%3D%22targetPoint%22%2F%3E%3CArray%20as%3D%22points%22%3E%3CmxPoint%20x%3D%22660%22%20y%3D%22430%22%2F%3E%3CmxPoint%20x%3D%22700%22%20y%3D%22395%22%2F%3E%3CmxPoint%20x%3D%22650%22%20y%3D%22375%22%2F%3E%3C%2FArray%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3C%2Froot%3E
%3C%2FmxGraphModel%3E 
%3CmxGraphModel%3E%3Croot%3E%3CmxCell%20id%3D%220%22%2F%3E%3CmxCell%20id%3D%221%22%20parent%3D%220%22%2F%3E%3CmxCell%20id%3D%222%22%20value%3D%22q0%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22220%22%20y%3D
%22180%22%20width%3D%2280%22%20height%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%223%22%20value%3D%22%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22620%22%20y%3D%22170%22%20width%3
D%2280%22%20height%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%224%22%20value%3D%22q2%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22530%22%20y%3D%22350%22%20width%3D%2280%22%20height
%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%225%22%20value%3D%22q1%22%20style%3D%22ellipse%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3Baspect%3Dfixed%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22630%22%20y%3D%22180%22%20width%3D%2260%22%20height%3D%2260%22%20as
%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%226%22%20value%3D%22%22%20style%3D%22triangle%3BwhiteSpace%3Dwrap%3Bhtml%3D1%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22160%22%20y%3D%22180%22%20width%3D%2260%22%20height%3D%2280%22%20as%3D%22geometry%22%2F%3E%3C%2FmxC
ell%3E%3CmxCell%20id%3D%227%22%20value%3D%22%22%20style%3D%22endArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BentryX%3D0%3BentryY%3D0.5%3BentryDx%3D0%3BentryDy%3D0%3BexitX%3D1%3BexitY%3D0.5%3BexitDx%3D0%3BexitDy%3D0%3B%22%20edge%3D%221%22%20source%3D%222%22%20target%3D%223%22%20parent%3D%221%22%3E%3CmxGeometry
%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%20x%3D%22400%22%20y%3D%22260%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D%22450%22%20y%3D%22210%22%20as%3D%22targetPoint%22%2F%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%228%22%20value%3D%
22%22%20style%3D%22endArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BexitX%3D0.5%3BexitY%3D1%3BexitDx%3D0%3BexitDy%3D0%3B%22%20edge%3D%221%22%20source%3D%223%22%20target%3D%224%22%20parent%3D%221%22%3E%3CmxGeometry%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%2
0x%3D%22310%22%20y%3D%22230%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D%22630%22%20y%3D%22220%22%20as%3D%22targetPoint%22%2F%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%229%22%20value%3D%22a%2Cc%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints
%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22200%22%20y%3D%22145%22%20width%3D%2240%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2210%22%20value%3D%22a%2Cc%22%2
0style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22660%22%20y%3D%22135%22%20width%3D%2240%22%20height%3D%2230%22%20as%3D%2
2geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2211%22%20value%3D%22a%2Cb%2Cc%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeo
metry%20x%3D%22610%22%20y%3D%22350%22%20width%3D%2260%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2212%22%20value%3D%22b%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dmiddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor
%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22415%22%20y%3D%22175%22%20width%3D%2230%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2213%22%20value%3D%22b%22%20style%3D%22text%3Bhtml%3D1%3Balign%3Dcenter%3BverticalAlign%3Dm
iddle%3Bresizable%3D0%3Bpoints%3D%5B%5D%3Bautosize%3D1%3BstrokeColor%3Dnone%3BfillColor%3Dnone%3BfontSize%3D20%3B%22%20vertex%3D%221%22%20parent%3D%221%22%3E%3CmxGeometry%20x%3D%22595%22%20y%3D%22275%22%20width%3D%2230%22%20height%3D%2230%22%20as%3D%22geometry%22%2F%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2214%2
2%20value%3D%22%22%20style%3D%22curved%3D1%3BendArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BfontSize%3D20%3BentryX%3D0.363%3BentryY%3D0.075%3BentryDx%3D0%3BentryDy%3D0%3BentryPerimeter%3D0%3BexitX%3D0.625%3BexitY%3D0.025%3BexitDx%3D0%3BexitDy%3D0%3BexitPerimeter%3D0%3B%22%20edge%3D%221%22%20source%3D%222%22%20target%
3D%222%22%20parent%3D%221%22%3E%3CmxGeometry%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%20x%3D%22280%22%20y%3D%22190%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D%22280%22%20y%3D%22170%22%20as%3D%22targetPoint%22%2F%3E%3CArray%20as%3D%22points%2
2%3E%3CmxPoint%20x%3D%22290%22%20y%3D%22110%22%2F%3E%3CmxPoint%20x%3D%22240%22%20y%3D%2290%22%2F%3E%3C%2FArray%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3CmxCell%20id%3D%2215%22%20value%3D%22%22%20style%3D%22curved%3D1%3BendArrow%3Dclassic%3Bhtml%3D1%3Brounded%3D0%3BfontSize%3D20%3BentryX%3D1%3BentryY%3D0
.5%3BentryDx%3D0%3BentryDy%3D0%3B%22%20edge%3D%221%22%20source%3D%224%22%20target%3D%224%22%20parent%3D%221%22%3E%3CmxGeometry%20width%3D%2250%22%20height%3D%2250%22%20relative%3D%221%22%20as%3D%22geometry%22%3E%3CmxPoint%20x%3D%22680%22%20y%3D%22467%22%20as%3D%22sourcePoint%22%2F%3E%3CmxPoint%20x%3D
%22659.04%22%20y%3D%22471%22%20as%3D%22targetPoint%22%2F%3E%3CArray%20as%3D%22points%22%3E%3CmxPoint%20x%3D%22660%22%20y%3D%22430%22%2F%3E%3CmxPoint%20x%3D%22700%22%20y%3D%22395%22%2F%3E%3CmxPoint%20x%3D%22650%22%20y%3D%22375%22%2F%3E%3C%2FArray%3E%3C%2FmxGeometry%3E%3C%2FmxCell%3E%3C%2Froot%3E
%3C%2FmxGraphModel%3E 
 

 
 
b)​ Construct a Transition Graph for the language ‘L’. 
 



 
 
c)​ Construct a Generalized Transition Graph for the language ‘L’. 

 
 
 
Question No 2:                                                                                  Marks:(2+2+2)=6  
 
Provide the regular expression RE defined over ∑= {0,1} for the strings belonging to 
the following languages: 
 
a)​ All strings having zeros in multiples of three. 
 
((1)* 0 (1)* 0 (1)* 0 (1)*)* 
 
 
b)​ All strings that do not start with double zero. 
 
(0+1) 1 ( 0+1)* 
 
 
c)​ All strings starting with zero have no consecutive 1’s in them. 
 
(0 (1) 0 (1) 0 (1))* 


