Boolean Algebra B

Constraint Systems Cheat Sheet

Rational Trees RT

Linear Polynomial Equations R

Finite Domains F'D

Herbrand universe with Herbrand interpre-

Domain Truth values 0 and 1 tation The set R of real numbers The set Z of integers
C = al*X1+...—|—an*Xn—|—b®O, (nz()) C:::Xinn"m| X in [kl""vkl] |
; ) . XQY | X+Y=Z
Allowed C:=X=Y|"X=Y|XQY =7Z, where | C u:=s=t o coefficients a;,b € R, a; # 0, |
atomic X,Y and Z are variables or truth values. (s, t: terms over ) e variables Xi,..., X, totally ordered in | ® n, m, ki,...,k;: integers (I > 0)
constraints strictly descending order NoR= {:7 <>, <>, 75}
e 0e{=<5>2,#} e X, Y and Z: pairwise distinct variables
Tarski’s theory of real closed fields
Ci (@+y)+z=z+Yy+2)
Clark’s Equality Theory Without Co r+0==x Presb Arithmeti
Instances of =X = Z and X O Y = Z ac- | Acyclity Cs 4+ (—1xx)=0 resburger Arthmetic
cording to the following truth table, where .. . C by=qy+ 0=s(X)—>1
Reflexivity V(true — x=x) 4 TTY=yTw
© ey @ = ¢} S try V(o= ) Cs (zxy)xz=xx*(y*z2) X=X
- mmetr =y — y=
XY X XNy | Xuy y Yy Viz=y — y=x Ce xzxl=u X =Y — s(X) = s(Y)
010 1 0 0 Transitivity V(z=y A y=2z — z=2) C; 2#0—3Jyzxy=1
0|1 1 0 1 — s(X)=s(Y)=>X=Y
. . . C, THRY=Y*xT
. Compatibility V(z1=yi A... A\ Zp=yn — 8 y=y
Constraint Lo 0 0 1 - Co zx(y+2) =@y +(zx2) X=YANY=Z—>X=Z
1 1 0 1 1 f(:v1,...,mn)—f(y:l,...,yn))
Theory . 010 0#1 X+0:X
X[Y[[XaYy [XoY [XoV Decomposition 01  —(z<a)
010 0 1 1 v(f(xl’""x"):f(yl""’y") - O z<yhy<z—oz<z X+s(Y)=s(X+Y)
01 1 1 0 T1=YLA - A TnEYn) O3 z<yVez=yVy<az X<Y©IZX+Z=Y
110 1 0 0 Contradiction (Clash) Oy z<y—zxz+z<y+z Xinnmon<XAX<m
1|1 0 1 1 V(f(z1,- - xn)=9(y1,...,Ym) — false) Os 0<zA0<y—=0<zxy . - -
if f£Agorn#m R O<z—Iyysxy==z Xln[k?l,...,k‘l](—)X:klv...\/X:kL
R Yn 70— Jz yp * " + Yyp_1 *
2 " 4+ ...+ yo =0 for odd n
X in A..B <=> A>B | false.
X in A..B, X in C..D <=>
X in max(A,C)..min(B,D).
1 @ and(X,Y,Z) <=> X=0 | 2=0 X eq X <=> var(X) | true. X le Y, X in A..B, Y in C..D <=> B>D |
a2 ‘ and(X,Y,Z) <:> Y:O | Z:O- T eq X <=> var(X),X<<T | X eq T. liminate @ AL*X+Pi 0\ PX 0 <=> X le Y, X in A..D, Y in C..D.
az @ ancii,¥,2) <=> I= =9 T1 eq T2 <=> nonvar(T1),nonvar(T2) | | S-iminate °d 1Y 7 X 1e Y, X in A..B, Y in C..D <=> C<A |
a3 @ and(X,Y,Z) <=> X=1 | Y=Z. find (A2*X,PX,P2) | ) )
40 and(X.Y.2) <=> Y=1 | X=2 same_functor(T1,T2), Lize (A2% (-P1/A1)+P2,P3) X le Y, X in A..B, Y in A..D.
CHR rules | 27 © a4, X,o) o= 1= mo args21ist(T1,L1) ,args2list(T2,12), pormalize E90s X eq Y, X in A..B, Y in C..D <=> A\=C |
ab @ and(X,Y,Z2) <=> X=Y | Y=Z. same_args (L1,L2) P3 eq 0. X eq ¥
a6 @ and(X,Y,Z) <=> z=1 | X=1,Y=1. X eq T1, X eq T2 <=> emptzefoE(;qu 0 <=> number(B) | X in max(A,C)..B, Y in max(C,A)..D.

Analogous for other logical connectives.

var (X) ,X<<T1,T1=<<T2 |
X eq T1, T1 eq T2.

XeqV, Xin A..B, Y in C..D <=> B\=D |
Xeql,
X in A..min(B,D), Y in C..min(D,B).

Xne Y, X in A..B, Y in C..D <=> A=C,C=D |

Xne Y, X in (A+1)..B, Y in C..D.



