
Question1: FSM 

 

 
 

Solution: A state [elements, size, front, back] 

 

Total number of states: 4*3*2*2 = 48 

 

Not all reachable. Reachable states are shown in FSM: 



 
 

 

 

 

Question2: Interprocedural Testing: extracting d-u paths: 

 

[null,null],0,0,0 

[obj,obj],2,0,0 

[obj,null],1,0,1 

[null,null],0,1,1 

Add/ size != capacity 

Add/ size != capacity 
Delete/ size != 0 

[null,obj],1,1,0 

Delete/ size != 0 
Add/ size != capacity 

[obj,obj],2,1,1 

Add/ size != capacity 

Delete/ size != 0 

Delete/ size != 0 

Add/ size != capacity 

Delete/ size != 0 

Add/ size != capacity 

Delete/ size != 0 



 
 



 
 

Solution: 

The callsites are: 

i. Line 46, main() → Stut() 

ii. Line 64, Stut() → IsDelimit() 

iii. Line 66, Stut() → checkDupes() 

iv. Line 75, Stut() → checkDupes() 

 

List all du-pairs for each call site. 

 

(main(), curWord, 14) → (Stut(), curWord, 71) – line 46 

ii. (main(), inFile, 30) → (Stut(), inFile, 57) – line 46 

iii. (main(), inFile, 37) → (Stut(), inFile, 57) – line 46 

iv. (main(), inFile, 42) → (Stut(), inFile, 57) – line 46 

v. (Stut(), c, 62) → (IsDelimit(), C, 102) – line 64 

vi. (Stut(), linecnt, 55) → (checkDupes(), line, 88) – line 66 

vii. (Stut(), linecnt, 74) → (checkDupes(), line, 88) – line 66 

viii. (Stut(), curWord, 71) → (checkDupes(), curWord, 86) – line 66 

ix. (Stut(), lastdelimit, 70) → (checkDupes(), lastdelimit, 83) – line 66 

x. (checkDupes(), curWord, 94) → (Stut(), curWord, 71) – line 66 

xi. (Stut(), linecnt, 74) → (checkDupes(), line, 88) – line 75 



(Note that the def at 55 is not last-def ) 

xii. (Stut(), curWord, 71) → (checkDupes(), curWord, 86) – line 75 

xiii. (Stut(), lastdelimit, 70) → (checkDupes(), lastdelimit, 83) – line 75 

xiv. (checkDupes(), curWord, 94) → (Stut(), curWord, 71) – line 75 

 

Create test data to satisfy All-Coupling Use Coverage for Stutter. 

• t1: 

hello 

• t2: 

Hello hello  

• t3: 

first line 

hello hello 

i. (main(), curWord, 14) → (Stut(), curWord, 71) – line 46 

Test needs to start with a non-delimiter: t1. 

ii. (main(), inFile, 30) → (Stut(), inFile, 57) – line 46 

Test needs to come from standard input. 

iii. (main(), inFile, 37) → (Stut(), inFile, 57) – line 46 

Test not possible in normal execution. 

iv. (main(), inFile, 42) → (Stut(), inFile, 57) – line 46 

Test needs to come from file. 

v. (Stut(), c, 62) → (IsDelimit(), C, 102) – line 64 

Test needs to be nonempty: t1. 

(Stut(), linecnt, 55) → (checkDupes(), line, 88) – line 66 

Test needs to stutter on first line: t2. 

vii. (Stut(), linecnt, 74) → (checkDupes(), line, 88) – line 66 

Test needs to have on second or later lines: t3. 

viii. (Stut(), curWord, 71) → (checkDupes(), curWord, 86) – line 66 

Test needs to find a word, and then a delimiter: t2. 

ix. (Stut(), lastdelimit, 70) → (checkDupes(), lastdelimit, 83) – line 66 

Test needs to find a word, and then a delimiter: t2. 

x. (checkDupes(), curWord, 94) → (Stut(), curWord, 71) – line 66 

Test needs multiple words: t2. 

xi. (Stut(), linecnt, 74) → (checkDupes(), line, 88) – line 75 

Test needs to have on second or later lines: t3. 

xii. (Stut(), curWord, 71) → (checkDupes(), curWord, 86) – line 75 

Test needs to stutter: t2. 

xiii. (Stut(), lastdelimit, 70) → (checkDupes(), lastdelimit, 83) – line 75 

Test needs to be multiline and end a line with a non-delimeter: t3. 

xiv. (checkDupes(), curWord, 94) → (Stut(), curWord, 71) – line 75 

Test needs a line that ends with a non delimiter: t1. 

 

Question3:  

 

In the following CFG, if I have the following two test paths, do they have edge and node 

coverage? Can only using one of them suffice for testing the function? 



 

 
T1: [1, 2, 3, 4, 6, 3, 5, 7, 2, 3, 5, 7, 8] 

T2: [1, 2, 3, 5, 7, 2 , 3, 4, 6, 5, 7, 8] 

Yes, they both have edge and node coverage. 

 

No, both are needed, Example, in loop 2, 3, 5, 7, 2 an instruction may be executed 

causing an error in loop 3, 4, 6, resulting in an error in the final result.  
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