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(9) For the tree given in 6, write XPath expressions that

a) select all b nodes

b) select all b nodes that have a c-child

c) select all b nodes that have no c-children
d) select the right most c-node

e) select all nodes that have a c-parent

<a><b><c/></b><c><d/><d><b/><b/></d></c><d/><b><c><b/><d/></c><d/>
</b></a>

1:a

2:b 4:c 9:d 10:b Watch out!
k////// This is a typo on your

3| c 5/\ d 11'/C Exam printout.. Sorry.
AR

7-b 8:b 12:b 13:d



(9) For the tree given in 6, write XPath expressions that

a) select all b nodes

b) select all b nodes that have a c-child

c) select all b nodes that have no c-children
d) select the right most c-node

e) select all nodes that have a c-parent

<a><b><c/></b><c><d/><d><b/><b/></d></c><d/><b><c><b/><d/></c><d/>
</b></a>

1:a
a) //b

2-b 4:c 9:d 10:b
| 5/\

3-c d 1l1l:c
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7-b 8:b 12:b 13:d



(9) For the tree given in 6, write XPath expressions that

a) select all b nodes

b) select all b nodes that have a c-child

c) select all b nodes that have no c-children
d) select the right most c-node

e) select all nodes that have a c-parent

<a><b><c/></b><c><d/><d><b/><b/></d></c><d/><b><c><b/><d/></c><d/>
</b></a>

1:a
a) //b

2:b 4:c 9:d 10:b b) //b[c]

I/\
54

3-c 6:d 1l1:c
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7-b 8:b 12:b 13:d



(9) For the tree given in 6, write XPath expressions that

a)
b)
c)
d)
e)

select all b nodes

select all b nodes that have a c-child
select all b nodes that have no c-children
select the right most c-node

select all nodes that have a c-parent

<a><b><c/></b><c><d/><d><b/><b/></d></c><d/><b><c><b/><d/></c><d/>

</b></a>
1:a
a) //b
2:b 4:c 9:d 10:b b) //b[c]

/\ /\ c) //b[not(c)]

3-¢c 5:d 6:d 11:c 14:d

™

7-b 8:b 12:b 13:d



(9) For the tree given in 6, write XPath expressions that

a) select all b nodes

b) select all b nodes that have a c-child

c) select all b nodes that have no c-children
d) select the right most c-node (hode no 11)
e) select all nodes that have a c-parent

<a><b><c/></b><c><d/><d><b/><b/></d></c><d/><b><c><b/><d/></c><d/>
</b></a>

1:a
a) //b
2:b 4:c 9:d 10:b b) //b[c]

3|_C 54\6\'d 11'/C\14'd c) //b[not(c)]

\\ d) //c[b]

7:b 8:b 12:b 13:d or //c[b and d]



(9) For the tree given in 6, write XPath expressions that

a) select all b nodes

b) select all b nodes that have a c-child

c) select all b nodes that have no c-children
d) select the right most c-node (nhode no 11)
e) select all nodes that have a c-parent

<a><b><c/></b><c><d/><d><b/><b/></d></c><d/><b><c><b/><d/></c><d/>
</b></a>

1:a
a) //b
2:b 4:c 9:d 10:b b) //b[c]

3|_C 54\6\'d 11'/C\14'd c) //b[not(c)]

\\ d) //c[b]

7:b 8:b 12:b 13:d or //c[b and d]

e) //*[parent::c]

or //c/*



(10) Below i1s a tree corresponding to the document in (6).
Show the sequences of node numbers that are selected by the following queries.

a) //c//d

b) /7/*[a or b]

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]
e) //c//d/preceding::*//d

1:a

2-b 4:c 9:d 10:b

N\

3-¢c 5:d 6:d 11:c 14:d

™

7-b 8:b 12:b 13:d



(10) Below i1s a tree corresponding to the document in (6).
Show the sequences of node numbers that are selected by the following queries.

a) //c//d

b) /7/*[a or b]

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]
e) //c//d/preceding::*//d

1l:a a) 5, 6, 13

2-b 4:c 9:d 10:b
| /
3-c 5:d>:d 11:c 14:d

™\

7-:b 8:b 12:b 13:d



(10) Below i1s a tree corresponding to the document in (6).

Show the sequences of node numbers that are selected by the following queries.

a) //c//d

b) //*[a or b]

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]
e) //c//d/preceding::*//d

1:a

2-b 4:c 9:d 10:b
AN
J:C 5?3?;31 11:c 14:d

™

7-b 8:b 12:b 13:d

a) 5, 6, 13

b) 1, 6, 11

10



(10) Below i1s a tree corresponding to the document in (6).

Show the sequences of node numbers that are selected by the following queries.

a) //c//d

b) /7/*[a or b]

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]
e) //c//d/preceding::*//d

1:a

2-b 4:c 9:d 10:b

|/
6

3-c 5:d 6:d 11:c 14:d

™\

7-:b 8:b 12:b 13:d

a) 5, 6, 13
b) 1, 6, 11

c) 9, 13, 14

11



(10) This a tree corresponding to the XML in (6).
Show the sequences of node numbers that are selected by the following queries.

a) //c//d

b) /7/*[a or b]

c) //b/ancestor::d/following::d
d) //*[not(.//b | -/ancestor::c)]
e) //c//d/preceding::*//d

1l:a a) 5, 6, 13

2:b 4:c 9:d 10:b b) 1,6, 11

| /} /\ c) 9, 13, 14

3-¢c 5:d 6:d 11:c 14:d 4 2, 3, 9, 14

™

7-b 8:b 12:b 13:d

12



(10) This a tree corresponding to the XML in (6).
Show the sequences of node numbers that are selected by the following queries.

a) //c//d

b) /7/*[a or b]

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]
e) //c//d/preceding::*//d

1:a a) 5, 6, 13

2-b 4:c 9:d 10:b
| /\ /. c) 9, 13, 14

3-c 5:d 6:d 11:c 14:d

™

7:b 8:b 12:b 13:d e) 5, 6

d 2, 3, 9, 14

13



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm

computes the answer to this query.

Do the same for query d).

O:root

1:a

2-b 4:c 9:d 10:b

/N

3-c 5:d 6:d 11:c¢ 14:d

™\

7:b 8:b 12:b 13:d

lab(a) = {1}

lab(b) ={2,7,8, 10,12}
lab(c) ={ 3, 4,11}

lab(d) ={5, 6, 9, 13, 14}

N
PN

foIIo|vving lab(d)

N
PN

ancestor lab(d)

N
PN

descendant lab(b)

{root }

14



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:root

|
l:a N
PN
following lab(d)
2:b 4:c 9:d 10:b |

? N
| N . ~.1{5.6,9,13,14}
3:c 5:d 6:d 11:c 14:d ancestor  lab(d)

™\ |

7:b 8:b 12:b 13:d {1’2&__’143/ﬂ\| -
lab(a) = {1} escendant la
lab(b) = { 2, 7, 8, 10, 12 } | t {2.7.8,10,12}
lab(c) = {3, 4, 11} O{roo }
lab(d) = {5, 6, 9, 13, 14 } {0}

15



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:root

|
l:a N
PN
following lab(d)
2:b 4:c 9:d 10:b |

| /\ /o {0.1,4,6,10.11} N 5 6.9.13,143
3:c 5:d 6:d 11ic\1‘kd \:emcestor lab(d)
7:b 8:b 12:b 13:d {1’2&__,143/ﬂ\| "
|ab(a) :{1} escendant a
jab(b) = { 2, 7,8, 10, 12} | t {2,7,8,10,12}
jab(c) = {3, 4, 11} { oot}
lab(d) = {5, 6,9, 13, 14 } {0y

16



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:root

|
l:a N
PN
following lab(d)
2:b 4:c 9:d 10:b

{6}
| /\ /o {0.1,4,6,10.11} "N 5 6.9.13,143
3:c 5:d 6:d 11ic\1‘kd \:emcestor lab(d)
7:b 8:b 12:b 13:d {1’2&__,143/ﬂ\| "

|ab(a) :{1} escendant a

jab(b) = { 2, 7,8, 10, 12} | t {2,7,8,10,12}
jab(c) = {3, 4, 11} { oot}

lab(d) = {5, 6,9, 13, 14 } {0y

17



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:root
| {9,13,14}
1:a N
{9,10,..,14y - ~. {5,6,9,13,14}
following lab(d)
2-b 4:c 9:d 10:b

{6}
| /\ /o {0.1,4,6,10.11} "N 5 6.9.13,143
3:c 5:d 6:d 11ic\1‘kd \:emcestor lab(d)
7:b 8:b 12:b 13:d {1’2&__,143/ﬂ\| "

|ab(a) — { 1 } escendant a

jab(b) = { 2, 7,8, 10, 12} |t {2,7,8,10,12}
jab(c) = {3, 4, 11} { oot}

lab(d) = {5, 6,9, 13, 14 } {0y

18



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:root
1:a
1.2, 13"

_ : _ descendant Ilab(*)
2:b 4-C g.d 10-b | {1,2,__,14}

| /\ /\ { root }

™

7:-b 8:b 12:b 13:d

lab(a) = {1}

lab(b) ={2, 7,8, 10,12}
lab(c) ={ 3, 4,11}

lab(d) ={5, 6, 9, 13, 14}

19



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:-root R
I
1:a /ﬂ/
{1,2,"(,114}\d/ \I b(*)
_ . _ escendant ab(*
2:b 4-C g.d 10-b | {1,2,__,14}

AN t
3|:c 54};(1 11:c 14:d {0}{ root )

\\ PN

7:b 8:b 12:b 13:d dom U
N
lab(a) = {1} ancestor descendant
lab(b) = {2, 7, 8, 10, 12} | t|)(b) | g()
lab(c) ={ 3,4, 11} a ab(c
lab(d) = {5, 6, 9, 13, 14 } {2,7,8,10,12} {3,4,11}

20



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:-root R
I
1:a /ﬂ/
{1,2,"(,114}\d/ \I b(*)
_ . _ escendant ab(*
2:b 4-C g.d 10-b | {1,2,__,14}

AN t
3|:c 54};(1 11:c 14:d {0}{ root )

\\ PN

7:b 8:b 12:b 13:d dom U
~~ ~.{5-8,12,13}
lab(a) = {1} {1,4,6,10,11} ancestor descendant
lab(b) = {2, 7, 8, 10, 12} | t|)(b) | g()
lab(c) ={ 3, 4, 11 a an(c
|ab&%==%5 6. 9 53 14} {2,7,8,10,12} {3,4,11}

21



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:root -
|
1:a . ﬂ/
{1,2,--114}\ N
2:b 4:c 9:d 10:Db desce|ndant {1|?2b,(_)_,14}
| /\ /\ { root }
™ 0-14} -~ {1,4-8,10-13
7:b 8:b 12:b 13:d t }dom U{ ¥
' . {5-8,12,13}
lab(a) = {1} {1,4,6,10,11} ancestor descendant
lab(b) = {2, 7, 8, 10, 12} | t|)(b) | g()
lab(c) ={ 3,4, 11} a ab(c
ab(d) = {5 6 9 13,14} {2,7,8,10,12} {3,4,11}

22



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:root "
|
1:a ﬂ/
1.2, 13
355 a:c Jord) fo:p  descendant be)
| /\ /\ { root }
3-¢c 5:d 6:d 11:c 14:d {0} {0.,2,3,9,14}
™ 0-14} -~ - {1,4-8,10-13
7:b 8:b 12:b 13:d t }dom U{ ¥
~ ~{5-8,12,13}
lab(a) = {1} {1,4,6,10,11} ancestor descendant
lab(b) = { 2, 7, 8, 10, 12} | t|)(b) | g()
_ a ab(c
lab(c) ={3, 4, 11 } {2,7,8,10,12} {3,4,11}

lab(d) ={5, 6, 9, 13, 14 }

23



(10) This a tree corresponding to the XML in (6).

c) //b/ancestor::d/following::d
d) //*[not(.//b | ./ancestor::c)]

For query c) show in detail how the Core-XPath evaluation algorithm
computes the answer to this query.
Do the same for query d).

O:||’oot R {2,3,9,14}
1:a S —
{1,2,--114}\ N
descendant Ilab(*)

2:b 4:c 9:d 10:Db | {1.2,..,14}
| /\ /\ { root }
3-¢c 5:d 6:d 11:c 14:d {0} {0.,2,3,9,14}
™ 0-14} -~ - {1,4-8,10-13
7:b 8:b 12:b 13:d t }dom U{ ¥
~ ~{5-8,12,13}
lab(a) = {1} {1,4,6,10,11} ancestor descendant
lab(b) = {2, 7, 8, 10, 12} | t|)(b) | g()
_ a ab(c
lab(c) ={3, 4, 11 } {2,7,8,10,12} {3,4,11}

lab(d) ={5, 6, 9, 13, 14 }

24



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.
Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

25



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,
but g1 1s included 1n Q2.
Show that gl i1s included 1In g2 using one of the methods discussed.
Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

ql = /b//b
g2 = //b
or

ql = //b
qQ2 = //*

26



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

Canonical model:

ql = /b//b b b
q2 = //b Replace in ql // by
< N+1 many /z/
AN
0, here b A
b
— ~ /
Do they match g2? -> yes!!
or
ql = //b
Q2 = //*

27



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

a a
| |
b b
RN RN
C b C *
RN
*  C b * C
| |
d d C|3 d d
d

28



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

a a
| |
b b
S RN
C b C *
4///7/4;/><:_——_—_‘\\\\\\\\\\\\
*  C b * C
| |
d d (|3 d d
d

29



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

b
S RN
C b C *
4///7/4;/><:_——_—_‘\\\\\\\\\\\\
* C b * C
| |
d d (|3 d d
d

30



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

4///7/4;/><:_——_—_‘\\\\\\\\\\\\
* C b * C
| |
d d (|3 d d
d

31



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

/. VRN
e b ¢~
o

* C b C

[ S

d d C|3 d d
d

32



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

/. VRN
e b ¢~
o

C

s ¢ ©

| Can not be mapped.

_— %
p—— ]
|

33



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.

Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

/. VRN
e b ¢~
o

C

s ¢ ©

| Can not be mapped.

_— %
p—— ]
|

Note: p is included In q!!

34



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,
but g1 1s included 1n Q2.
Show that gl i1s included 1In g2 using one of the methods discussed.
Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

a a
b b
RN RN
C b C *
<\
N b * C
N .
d d C d d
Case 1: |
c has d-child d Why?
Case 2: Note: p is included in q!!

¢ has no d-child

35



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,
but g1 1s included 1n Q2.
Show that gl i1s included 1In g2 using one of the methods discussed.
Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

a a > OKI!
ﬂ"//,/,f—”_——____-‘"“*-~\\\\~ ﬂ gaggc;?ded in q, for
/ RN
C b C *
A/)/_\~
x C b v T
d d ‘/Cl:/\d\d
Case 1: |
c has d-child d Why?
Case 2: Note: p is included in q!!

c has no d-child

36



(11) Show an example of XPath queries gl,g2 such that they are not equivalent,

but g1 1s included 1n Q2.
Show that gl i1s included 1In g2 using one of the methods discussed.

Use the homomorphism technique to test whether
p=al[.//b[c/*//d]/b[c//d]/b[c/d]] is included in
g=al[-//b[c//*//d])/*[c/d]]

| | Also OK!!
L L gagzc;?ded in q, for
SN T N
C b C *
RN
* C b * C
d * c d d
d d Why?
-~ Note: p is included In q!!

¢ has no d-child



(12) Construct a DTD such that 10a) i1s included in 10e),
and another DTD such that 10e) i1s included in 10a).
[Very easy!!]

10a) //c//d
10e) //c//d/preceding::*//d

38



(12) Construct a DTD such that 10a) i1s included in 10e),
and another DTD such that 10e) i1s included in 10a).
[Very easy!!]

10a) //c//d
10e) //c//d/preceding::*//d

For the first part:
*Any DTD* so that c-nodes do NOT have d-descendants! ©

For the second part:
Any DTD, so that all d-nodes are c-descendants.

39



(14) Given a PRE/POST/SIZE table, show SQL queries for the XPath queries

a) /*

b) /a/b/*

c) //a/*//b

d) //a/following-sibling::b

40



(14) Given a PRE/POST/SIZE table, show SQL queries for the XPath queries

a) /*

b) /a/b/*

c) //a/*//b

d) //a/following-sibling::b

SELECT DISTINCT rl.pre FROM doc_tbl rl
WHERE rl.pre=1
ORDERED BY rl.pr
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(14) Given a PRE/POST/SIZE table, show SQL queries for the XPath queries

a) /*

b) /a/b/*

c) //a/*//b

d) //a/following-sibling::b

SELECT DISTINCT r4.pre FROM doc_tbl rl1, r2, r3, r4
WHERE rl1.pre=0

AND r2.pre>ril._pre

AND r2._post<rl.post

AND (r2.pre-r2.post+r2.size)=(rl.pre-rl.post+rl.size)+1l

AND r2.tag=“a”

AND r3.pre>r2.pre

AND r3.post<r2.post

AND (r3.pre-r3.post+r3.size)=(r2.pre-r2.post+r2.size)+l

AND r3.tag="“b”’

AND r4._pre>r3.pre

AND r4._post<r3.post

AND (r4.pre-r4._post+r4._size)=(r3.pre-r3.post+r3.size)+l
ORDERED BY r4._.pre

Recall: level(n) = pre(n)—post(n)+size(n)
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(14) Given a PRE/POST/SIZE table, show SQL queries for the XPath queries

a) /*

b) /a/b/*

c) //a/*//b

d) //a/following-sibling::b

SELECT DISTINCT r4.pre FROM doc_tbl rl1, r2, r3, r4
WHERE rl.pre=0
AND r2.pre>ril._pre
AND r2._post<rl.post
AND r2.tag=“a”
AND r3.pre>r2.pre
AND r3.post<r2.post
AND (r3.pre-r3.post+r3.size)=(r2.pre-r2._post+r2.size)+l
AND r4.pre>r3.pre
AND r4.post<r3.post
AND r4._tag=“b”
ORDERED BY r4_pre

Recall: level(n) = pre(n)—post(n)+size(n)



(14) Given a PRE/POST/SIZE table, show SQL queries for the XPath queries

a) /*

b) /a/b/*

c) //a/*//b

d) //a/following-sibling::b

SELECT DISTINCT r4.pre FROM doc_tbl rl1, r2, r3, r4
WHERE rl1.pre=0
AND r2._pre>ril._pre
AND r2._post<rl.post
AND r2.tag=“a”

AND r3.pre<r2.pre parent of
AND r3.post>r2.post a-node

AND (r3.pre-r3.post+r3.size)=(r2.pre-r2_post+r2.size)-1

AND r4.pre>r2.pre —>after a

AND r4.post<r3.post —>before parent

AND (r4.pre-r4._post+trd._size)=(r2.pre-r2.post+r2.size) >same level as a
AND r4.tag=“b”
ORDERED BY r4._pre

Recall: level(n) = pre(n)—post(n)+size(n)
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