Under standing L oops

[ **
* Determine if the collection generated by the given Traversal
* contains an elenent that satisfies the given predicate.
*/
public <T> bool ean contai ns(Traversal <T> tr, |Sel ect<T> choice){
try{
if (tr.isEmpty())
return fal se;
el se
if (choice.select(tr.getFirst()))
return true;
el se
return contains(tr.getRest(), choice);

catch(l11egal Usekf Traver sal Exception e){
Systemout.printin("lIllegal traversal:
return fal se;

+ e. get Message());

}
}

[ **
* Count how many el enents in the collection generated by the
* given Traversal satisfy the given predicate.

*/
public <T> int countSuch(Traversal <T> tr, |Sel ect<T> choice){
try{
if (tr.isEmpty())
return O;
el se
if (choice.select(tr.getFirst()))
return 1 + countSuch(tr.getRest(), choice);
el se
return count Such(tr.getRest(), choice);
}
catch(111 egal UseOr Tr aver sal Excepti on e){
Systemout.printIn("lIllegal traversal: " + e.getMssage());
return O;
}
}



TEMPLATE - ANALYSI S:

oo +
/1 invoke the nethodAcc: | acc <-- BASE-VALUE |
o +
met hod- nanme- acc( Traversal <T> tr, BASE-VALUE);
}
Ret ur nType net hod- nane- acc(Traversal <T> tr, ReturnType acc)
tr.isEmpty() ... -- bool ean 11 PREDI CATE
if true:
acc -- ReturnType : 1 BASE- VALUE
if false:
Feccccccaaaaaaan +
.| tr.getFirst() | ... -- T ;- CURRENT
e +
updat e(T, ReturnType) -- ReturnType :: UPDATE
o e e e meemeoaoao +
i.e.: ...| update(tr.getFirst(), acc) |
Ao +
e +
| tr.getRest() | -- Traversal <T> ::ADVANCE
L T +
nmet hod- name(tr. get Rest(), ReturnType) -- ReturnType
i.e.: ... nethod-nane-acc(tr.getRest(), update(tr.getFirst(), acc))

<T> ReturnType nethod-name(Traversal <T> tr){
+----base-val ue------ +
/1 invoke the nethodAcc: | acc <-- BASE-VALUE |

met hod- name- acc(Traversal tr, BASE-VALUE);

<T> ReturnType met hod-name(Traversal <T> tr, ReturnType acc){
+---predicate--+

return acc;

el se
+----advance---+ +----update-using-current----+
return nethod-nane-acc(| tr.getRest() |, | update(tr.getFirst(), acc) |);
e e e meeaaa F e e e e e eeeiaiaoaa +
}
<T> return-type update(T t, return-type acc){
}



or Map:
bool ean or Map(Traversal tr, |Select choice){
return or MapAcc(tr, false, |Select choice);

}

Met hod Header: bool ean or MapAcc(Traversal tr, boolean acc, |Select choice)
BASE- VALUE: fal se
UPDATE: bool ean update(T t, boolean acc, |Select choice){

return (choice.select(t)) || acc;

/ *+* RECURSI VE VERSI ON
* Determine if any data item generated by the given traversal
* satisfies the given |Select predicate.
*/
public <T> bool ean or Map(Traversal <T> tr,
| Sel ect <T> choi ce){

return orMapAcc(tr, false, choice);

}

/*+x RECURSI VE VERSI ON --- accunul ator based hel per.
* Determine if any data item generated by the given traversal
* satisfies the given |Select predicate.
*/
public <T> bool ean or MapAcc(Traversal <T> tr,
bool ean acc,
| Sel ect <T> choi ce){
if (tr.isEnpty())
return acc;
el se
return orMapAcc(tr. getRest (),
updat eOr Map(tr.getFirst(), acc, choice),
choi ce);

}

/*+ A hel per to produce the updated val ue of the accumul ator
* @aram <T> the type of data in this data set
* @aramt the instance of the data to be used in the update
* @aram acc the current value of the accunul ator
* @aram choi ce the given | Sel ect predicate.
* @eturn the updated val ue of the accumul ator.
*/
prot ected <T> bool ean updateOr Map(T t,
bool ean acc,
| Sel ect <T> choi ce){
return (choice.select(t)) || acc;

}



count Such:
int count Such2(Traversal <T> tr, |Sel ect<T> choice){
return count SuchAcc(tr, 0, choice);

}

Met hod Header: int countSuchAcc(Traversal tr, int acc, |Select choice)
BASE- VALUE: 0
UPDATE: int update(T t, int acc, |Select choice){

if (choice.select(t))
return acc + 1;

el se
return acc;

[+ RECURSI VE VERSI ON
* Count how many data el enents generated by the given traversal
* satisfy the given | Sel ect predicate.
* [
public <T> int countSuch2(Traversal <T> tr, |Sel ect<T> choice){
return count SuchAcc(tr, 0, choice);

}

[ ** RECURSI VE VERSI ON --- accumul at or based hel per.
* Count how many data el enents generated by the given traversal
* satisfy the given | Sel ect predicate.
* [
public <T> int count SuchAcc(Traversal <T> tr,
int acc,
| Sel ect <T> choi ce){
if (tr.isEnmpty())
return acc;
el se
return count SuchAcc(tr.getRest (),
updat eCount Such(tr.getFirst(), acc, choice),
choi ce);

}

/+* A hel per to produce the updated value of the accumul at or
* @aram <T> the type of data in this data set
* @aramt the instance of the data set to be used in the update
* (@aram acc the current value of the accumnul at or
@ar am choi ce the given |1Sel ect predicate.
* @eturn the updated val ue of the accumnul ator.
*/
protected <T> int updateCountSuch(T t,
int acc,
| Sel ect <T> choi ce) {

*

if (choice.select(t))
return acc + 1;

el se
return acc;
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TEMPLATE- ANALYSI S:
return-type nethod-name(Traversal tr){
return-type acc = BASE- VALUE;
whi | e ( CONTI NUATI ON- PREDI CATE) {
acc = UPDATE ( CURREENT, acc);
tr = ADVANCE;

return acc;

COWPLETE METHOD TEMPLATE:

{

acc = | update(tr.getFirst(), acc)

[
+- - +

[
______________ +

}

return acc;

}

<T> return-type update(T t, return-type acc){

-

/+** VERSI ON THAT USES THE whil e LOOP.
* Count how nmany data el ements generated by the given traversal
* satisfy the given | Sel ect predicate.
*/
/1 orMap with while |oop and iterator
publi ¢ <T> bool ean or MapWi | e( Traversal <T> tr,
| Sel ect <T> choi ce) {

/1 preanble: Define accunulator, initialize it to the BASE- VALUE

bool ean acc = fal se;

/1 1 oop header: while(continuation-predicate)
while(!ltr.isEmty())({

/1 1oop body: update
acc = updateOrMap(tr.getFirst(), acc, choice);

/'l 1 oop advance:

tr = tr.getRest();

/1 postrmortem produce the result
return acc;
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TEMPLATE- ANALYSI S:
return-type nethod-name(Traversal tr){
return-type acc = BASE- VALUE;
for (return-type acc = BASE-VALUE; #*** DO NOT | NCLUDE - DONE ALREADY **x
CONTI NUATI ON- PREDI CATE;
tr = ADVANCE){
acc = UPDATE ( CURREENT, acc);
}
return acc;

}

COWPLETE METHOD TEMPLATE:

= BASE-VALUE |;

_______________ +
Itr.isEmpty() |;
_______________ +
______________ +
tr.getRest() |
______________ +

acc

= | update(tr.getFirst(), acc) |;
e e e e e +

}

return acc;

}

<T> return-type update(T t, return-type acc){

e |

[ *+ | MPERATI VE VERSI ON THAT USES for LOOP WTH THE Traversal .
* Count how many data el enents generated by the given traversal
* satisfy the given | Sel ect predicate.

*/

/1 orMap with for |loop and iterator

public <T> bool ean or MapFor (Traversal <T> tr, |Sel ect<T> choi ce){

/! Define the accunmulator and initialize it to the BASE-VALUE;
bool ean acc = fal se;
/1 1 oop header:

/1 for(... accumulator is already defined and initialized ;
/1 conti nuation-predicate;
/1 updat e)
for(;
Itr.isEmpty();

tr = tr.getRest()){

/1 1 oop body: uses current el ement
acc = updateOrMap(tr.getFirst(), acc, choice);
}

/1 postrmortem produce the result
return acc;
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TEMPLATE- ANALYSI S:
return-type nethod-name( ArrayList<T> alist){
int index; // to represent the traversal
return-type acc = BASE- VALUE;
for (index = 0; // start the traversal at the beginning
CONTI NUATI ON- PREDI CATE;
index = ADVANCE){
acc = UPDATE ( CURREENT, acc);

return acc;
}
COVPLETE METHOD TEMPLATE:

<T> return-type nethod-name(ArrayLi st<T> alist){
+

| return-type acc = BASE-VALUE |;

L LT TP +
| index < alist.size() |;
o +
Fommm e +
index = | index + 1 ])
R L +
{
Feccccceceeaaeeeccccec e +
acc = | update(alist.get(index), acc) |;
- +

return acc,;

}

<T> return-type update(T t, return-type acc){

v

[+ | MPERATI VE VERSI ON THAT USES for LOOP W TH i ndex based traversal .l
* Count how nany data elenents in thre given Arrayli st
* satisfy the given | Sel ect predicate.
*/
public <T> bool ean or MapFor Count ed( ArraylLi st<T> ali st,
| Sel ect <T> choi ce) {

/1 Define the accunulator and initialize it to the BASE-VALUE;
bool ean acc = fal se;
/1 1 oop header:

/1 for(... accurulator is already defined and initialized
1/ ...BUT initalize the |oop index: int index = 0;

/1 continuation-predicate: index < alist.size()

/1 update: index = index + 1

for(int index = 0; index < alist.size(); index = index + 1){

/1 1 oop body: uses current el ement
acc = updateOrMap(alist.get(index), acc, choice);

}

/1 postrmortem produce the result
return acc;



