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4. Constraint Satisfaction Problems [30 points] 
  

There are five MWF graduate CS classes and three instructors who will be teaching these classes. An 

instructor can only teach one class at a time.  The classes are: 

• Class 1 - Algorithms: meets from 8:00-9:00am 

• Class 2 - Intro to AI: meets from 8:30-9:30am 

• Class 3 - Databases: meets from 9:00-10:00am 

• Class 4 - Operating Systems: meets from 9:00-10:00am 

• Class 5 - Machine Learning: meets from 9:30-10:30am 

and the instructors are: 

• Professor A, who is available to teach Classes 3 and 4. 

• Professor B, who is available to teach Classes 2, 3, 4, and 5. 

• Professor C, who is available to teach Classes 1, 2, 3, 4, 5. 

 

(a) [8] Formulate this as a CSP problem in which there is one variable per class.  State the variables  

and their domains, and the constraints. Constraints should be unary or binary and specified formally 

and precisely, but may be implicit rather than explicit. 

 

C1: {C},  C2: {B,C},  C3: {A,B,C},  C4: {A,B,C},  C5: {B,C} 

 

C1 ≠ C2, C2 ≠ C3, C3 ≠ C4, C4 ≠ C5, C2 ≠ C4, C3 ≠ C5 

 

(b) [7] Draw the constraint graph associated with your CSP. 

 

(c) [8] Show the domains of the variables after running arc-consistency on this 

initial graph (after having already enforced any unary constraints). 

 

C1: {C},  C2: {B},  C3: {A,C},  C4: {A,C},  C5: {B,C} 

 

Note that while C5 can’t be C, arc consistency doesn’t rule it out. 

 

(d) [7] Give one solution to this CSP. 

 

Two solutions are possible: 

• C1 = C, C2 = B, C3 = C, C4 = A, C5 = B 

• C1 = C, C2 = B, C3 = A, C4 = C, C5 = B 
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