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P1 (T)

x=root (T)
if (x==null) {return}
y .min=key (x)
if (left(x)==null && right(x)==null) {
y.distance_to min=1;
print key(x), O
return y
}
if (left(x)==null) {
Y2=P1 (Trigne (X))
y .min=min{key(x) ,y2.min};
y.distance_to min=y2.distance_to _min+l
if key(x)< y2.min { y.distance_to_min=1 }
print key(x) ,0
return y
}
if (right(x)==null) ({
Y1=P1 (Tieee (x) )
y.min=min{key(x) ,yl.min};
y.distance_to min=yl.distance_to_min+l
if key(x)< yl.min { y.distance_to min=1 }
print key(x),yl.distance_to min+l
return y
}
Y1=P1 (Tiese (X))
y2=P1 (Trigne (X))
y.min=min{key(x) ,yl.min,y2.min}
if (y.min==key(x)} {y.distance_to _min=1}
if (y.min==yl.min} {y.distance_ to min=yl.distance_ to min+l}
if (y.min==y2.min} {y.distance_to _min=y2.distance_to min+l}

print key(x) ,yl.distance_to min+l; return y
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P2 (T)

x=root (T)
if (x==null) {y.distance_to_max red=0
y.distance_to max white=0
y.max red=0; y.max white=0
return y}
Y1=P2 (Tiefe (X))
Y2=P2 (Tyrigne (X))
if (color (x)==red) {
y.max red=key (x)
y.distance_to max red=1
if (yl.distance_to max red!=0 && key(x)< yl.max red) {
y.max red=yl.max red
y.distance_to _max red=yl.distance_to_max red+l
}
if (y2.distance_to max red!=0 && y.max red < y2.max red) {
y.max red=y2.max red
y.distance_to max red=y2.distance_to_max red+l
}
y.distance_to max white=0
if (yl.distance_to max white!=0) {
y.max white=yl.max white
y.distance_to max white=yl.distance_ to max white+l
}
if (y2.distance_to max white!=0) {
if (yl.distance_to max white==0 || y2.max white > yl.max white) {
y.max white=y2.max white

y.distance_to max white=y2.distance_to max white+l

}

if (y.distance to max white==0) {y.max white=0}



if (color(x)==white) {
y.max white=key (x)
y.distance_to max white=1l
if (yl.distance_to max white!=0 && key(x)< yl.max white) {
y.max white=yl.max white
y.distance_to _max white=yl.distance_ to max white+l
}
if (y2.distance_to max white!=0 && y.max < y2.max white) {
y.max white=y2.max white
y.distance_to _max white=y2.distance_ to max white+l
}
y.distance_to max red=0
if (yl.distance_to max red!=0) {
y.max red=yl.max red
y.distance_to max red=yl.distance_to_max red+l
}
if (y2.distance_to max red!=0) {
if (yl.distance_to max red==0 || y2.max red > yl.max red) {
y.max red=y2.max red

y.distance_to max red=y2.distance_to _max red+l

}
if (y.distance_to max red==0) {y.max red=0}
}
if (yl.distance_to max red!=0 &&
y2.distance to max white!=0 &&
yl.max red > y2.max white ) {
print key(x),
yl.distance to max red+y2.distance_to max white+l

}

return y
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P3(T)

y=P3.1(T)
if (y.dist _of two whites==0) { print 0 }
else {print y.dist of two_whites
print(y.list of two whites)
}
P3.1(T)
x=root (T)
if (x==null) ({
create (Ll) ;creat (L2) ;
y.list of two whites=L1
y.dist_of two_whites=0
y.list_root_to white=L2
y.dist_root_ to_white=0
return y
}
y1=P3.1 (Tieec (x))
¥2=P3.1 (Trigne (X))
create (L)
n=0
if (color(x)==white || yl.dist root to_white !=0 ||
y2.dist_root_to_white '=0 ) {
if (yl.dist root to_white >= y2.dist root to_ white) {
L=yl.list root_to white
insert (L, x)
n=yl.list root_ to white+l
}
if (yl.dist_root to white < y2.dist root to white) {
L=y2.list root_to white
insert (L, x)

n=y2.list root_ to white+l

11



}
y.dist _root_ to white=n
y.list root_ to_white=L
create (L1)
nl=0
if (color(x)=white ||
(yl.dist_root_to _white!=0 && y2.dist_root_to_white!=0) {
nl=yl.dist root to white+y2.dist root to white+l
Ll=merge(yl.list_root_ to white,y2.list root to_white)
insert (L1, x)
}
max=max{yl.dist_of two whites,y2.dist of two_whites,nl}
if (max==yl.dist of two_whites) {
Ll=yl.list of two_whites
nl=yl.dist of two whites
}
if (max==y2.dist of two_whites) {
Ll=y2.list of two_whites
nl=y2.dist of two whites
}
y.dist of two_whites=nl
y.list of two _whites=L1

return y
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