Homework: Constraint Satisfaction Problem

1.  We have the following CSP:
	Variables:	X, Y, and Z.
	Domains: 	Dx = {1 2 4 5 6 7 9}, Dy = {3 5 7 8 9}, Dz = {7 8 9 10 11}
	Constraints: 	Y = X, Z  Y + 1
Question: What are the domains for X, Y, and Z after AC-3 is performed?
2.	We have the following CSP:
	Variables:		X, Y, and Z.
	Domains: 		Dx = {1 2 3}, Dy = {1 2 3}, Dz = {1 2 3}
	Constraints: 	Y  X, Z  Y, X  Z
Questions:
(1). If we use the "generate and test" method to solve the problem, what is the complete search tree? You need to draw the tree. 
(2). If depth-first search is combined with arc consistency check, what is the search tree?  
3.	How do you model the following problem (different letters represent different digits) as a CSP? This brainteaser may need constraints that are not unary or binary. 
		S 	E 	N 	D
	+	M 	O 	R 	E
	----------------------
	=	M 	O 	N 	E 	Y
4.	How do you formulate the following house building project as a CSP? The table provides the data for building a new house. The project of building a house consists of many activities and the activities are also related by precedence constraints. Assume the earliest start date of the project is 0 and the latest finish date is 100. 
								Immediate
	Activity	Description		predecessor(s) 	Duration (days)
	A	Clear site			-			1
	B			Bring utilities to site		-			2
	C			Excavate 			A			1
	D			Pour foundation		C			2
	E			Outside plumbing		B, C			6
	F			Frame house			D			10
	G			Electric wiring			F			3
	H			Lay floor			G			1
	I			Lay roof			F			1
	J			Inside plumbing		E, H			5
	K			Shingling			I			2
	L			Outside sheathing insulat.	F, J			1
	M			Install windows & doors	F			2
	N			Brick work			L, M			4
	O			Insulate walls & ceiling	G, J			2
	P			Cover walls & ceiling		O			2
	Q			Insulate roof			I, P			1
	R			Finish interior			P			7
	S			Finish exterior			I, N			7
	T			Landscape			S			3

