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void InsertFixup(Node z) {

while(z.parent.color==RED) {
if(z.parent==z.parent.parent.left) {

y=z.parent.parent.right;
if(y.color==RED) {

z.parent.color=BLACK;
y.color=BLACK;
z.parent.parent.color=RED;
z=z.parent.parent;

} else {
if(z==z.parent.right) {

z=z.parent;
RotateLeft(z);

}
z.parent.color=BLACK;
z.parent.parent.color=RED;
RotateRight(z.parent.parent);

}
} else { same as above with left and right switched }

}
root.color=BLACK;

}
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void Delete(Node z) {
if(z.left==0 || z.right==0) y=z;
else y=Successor(z);
if(y.left!=0) x=y.left;
else x=y.right;
x.parent=y.parent;
if(y.parent==0) {

root=x;
} else {

if(y==y.parent.left) y.parent.left=x;
else y.parent.right=x;

}
if(y!=z) {

z.data=y.data;
}
if(y.color==BLACK) {

DeleteFixup(x);
}

}
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while(x!=root && x.color==BLACK) {

if(x==x.parent.left) {
w=x.parent.right;
if(w.color==RED) {

w.color=BLACK; x.parent.color=RED;
RotateLeft(x.parent); w=x.parent.right;

}
if(w.left.color==BLACK && w.right.color==BLACK) {

w.color=red; x=x.parent;
} else {

if(w.right.color==BLACK){
w.left.color=BLACK; w.color=RED;
RotateRight(w); w=x.parent.right;

}
w.color=x.parent.color; x.parent.color=BLACK;
w.right.color=BLACK; RotateLeft(x.parent);
x=root;

}
} else { same as above but exchange right and left }

}
x.color=black;
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