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Abstract

Once, we read an article about Domino Tiling, which is the motivation of this
project, on Science Monthly. The problem seemed to be simple initially; yet, in fact,
there are many interesting characteristics. Hence, we started our project with this

problem.

This project discusses the situations in which uses 1*2 dominos to fill into the
lattices with specific rules. Based on two models, “SDT (Standard Domino Tableau)”
and “GDT (Good Domino Tableau)”, trying to find out their corelations. By limiting
the height of SDT and GDT to odd numbers; the total number of SDT is the same as

GDT with the same number of dominos. We introduce the bijection in our research.

Moreover, this project considers all the conditions of SDT, when the height of SDT
IS not greater than 3, the bijection between SDT and “Extended Motzkin Path” is
established! Then, we increase the height of SDT. On seeing the previous bijections
established, we thus construct “higher Extended Motkzin Paths”, claiming they will

closely related to SDTs and GDTs with greater heights in this project.
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int SDTMapMotzkin(char *Motzkin,char *Original){
int Possibly[10001][5],Possibly_Count;
int Special_Pair_List[10001][2],Special_Pair_Count;
int Pair_Count;
char PairStr[101],PCStr[101];
bool Running=1;
inti,j,ktab,c,rarb,rc,p,q;
a=b=c=0;
for(i=0;i<N;i++){
Motzkin[i]="-";

while(Running){
Pair_Count=Special_Pair_Count=0;
for(i=0;i<N;i++){
if(Motzkin[i]!="+"){
Motzkin[i]="-";

}
for(i=0;i<N;i++){
if(Original[i]=="c' &&Motzkin[i]==")}{
t:p:q:_l;
for(j=i-1;j>=0;j--){
if(Original[j]=="b'&&Motzkin[j]=="-'){
P=l;
break;
}
1
for(j=i-1;j>=0;j--){
if((Original[j]=='A") &&Motzkin[j]=="-'){

if(t==-1){
t=j;
}else {
o=i;
break;
}
) }
if(t>0&&q>0&&p<q){
Motzkin[i]='0;

Special_Pair_List[Special_Pair_Count][0]=i;

Special_Pair_List[Special_Pair_Count][1]=t;

Motzkin[t]="=";

Special_Pair_Count++;

}else {

rb=p;

re=i;

for(j=p-1,j>=0;j--}
if(Original[j]=="a'&&Motzkin[j]=="-){

break;

}

}
if(7>=0}{
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ra=j;

Motzkin[ra]="1";

Motzkin[rb]="0";

Motzkin[rc]="2";
Pair[Pair_Count++]=(PAIR){3,ra,rb,rc};

}

for(i=0;i<N;i++){
if(Original[i]=="b'&&Motzkin[i]=="-){

rb=i;

for(j=i-1;j>=0;j--){
if(Original[j]=="a'&&Motzkin[j]=="-"){

break;

}

}

ra=j;

if(>=0){
Motzkin[ra]="1";
Motzkin[rb]="2";
Pair[Pair_Count++]=(PAIR){2,ra,rb};

}
}
for(i=0;i<N;i++){
if(Original[i]=='a'&&Muotzkin[i]=="-){
Motzkin[i]='0";

}
sort(Pair,Pair+Pair_Count);

while(true){
Possibly_Count=0;
for(i=N-1;i>=0;i--){
if(Motzkin[i]=="-"|Motzkin[i]=="="){
for(j=0;j<Pair_Count;j++){
if(Pair[j].type==2){
if(Pair[j].a<i&&Pair[j].b>i){

Possibly[Possibly_Count][0]=1;
Possibly[Possibly_Count][1]=i;
Possibly[Possibly_Count][2]=j;
Possibly_Count++;

}

b
if(Pair[j].type==3){
if(Pair[j].a<i&&Pair[j].b>i){
Possibly[Possibly_Count][0]=4;
Possibly[Possibly_Count][1]=i;
Possibly[Possibly_Count][2]=j;
Possibly_Count++;

} else if(Pair[j].b<i&&Pair[j].c>i){
Possibly[Possibly_Count][0]=2;
Possibly[Possibly_Count][1]=i;
Possibly[Possibly_Count][2]=j;
Possibly_Count++;

}
}
for(j=Special_Pair_Count-1;j>=0;j--){
if(Special_Pair_List[j][1]==i){
Possibly[Possibly _Count][0]=3;
Possibly[Possibly_Count][1]=j;
Possibly_Count++;

}
}
k=-1,
for(j=0;j<Possibly_Count;j++){
if(Possibly[j][0]==1){
if(k<Pair[Possibly[j]1[2]].b){
k=Pair[Possibly[j][2]].b;
t=j;
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}

}

if(Possibly[j][0]==2||Possibly[j][0]==4){
if(k<Pair[Possibly[j][2]].c){

k=Pair[Possibly[j][2]].c;

t=j;

}

1
if(Possibly[j][0]==3){
if(k<Special_Pair_List[Possibly[jI[1]1[1]){
k=Special_Pair_List[Possibly[j][1]1[1];
t=j;
}
}
}
if(k>0){
if(Possibly[t][0]==1||Possibly[t][0]==4){
Swap_Motzkin(Motzkin,Original,Possibly[t][1],Pair[Possibly[t][2]].b);
Pair[Possibly[t][2]].b=Possibly[t][1];
break;

}

if(Possibly[t][0]==2){
Swap_Motzkin(Motzkin,Original,Possibly[t][1],Pair[Possibly[t][2]].c);
Motzkin[Pair[Possibly[t][2]].b]="2;
Motzkin[Possibly[t][1]]="+";
Pair[Possibly[t][2]].type=2;
Original[Possibly[t][1]]="a";
break;

}
if(Possibly[t][0]==3){
Swap_Motzkin(Motzkin,Original,Special_Pair_List[Possibly[t][1]][1],
Special_Pair_List[Possibly[t][1]][0]);
Original[Special_Pair_List[Possibly[t][1]][0]]="a";
Special_Pair_List[Possibly[t][1]][0]=Special_Pair_List[Possibly[t][1]][1]=-1;

break;
}

}else {
Running=0;
break;

}

}

}
for(i=N-1;i>=0;i--){
if(Motzkin[i]=="-'|Motzkin[i]=="="){
Motzkin[i]="1";
} else if(Motzkin[i]=="+"){
Motzkin[i]="0";
}

3
Motzkin[N]=0;
draw(Motzkin);
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