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For your convenience, below isthe UML class diagram for the mutable list framework LRStruct studied in class.

You are free to use the public methods of 1Algo and LRStruct without explanation/implementation.

=<[Algo=:-

+ Object : empiy Case(LRSruct host, Object inp)
+ Object : nonEmpiyCase(LRSruct host, Object inp)

State Design Pattern.

passing itself and all required pararmeters.
AMode is the state and has package-prTrate methods to

LEStmct delegates all public method calls to its state, _head,

| ,l'T'\ "ahstractly” do the job. EmptyNode and NEHNode are
| | comret.e states and can call LRStruet to change its state
luperates on calls onl dymarically.
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Y | ot .
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= &lode _head s ANode
+ LRStmuct() s String : toStringLRStroct owner)
+ String : toString) k2 LRSpruct : getRast{L R ruct owner)
+ LEStruet : insertFront(Obiject dat) context stite | Clyiect © gedFirst{LRSruct ovwner)

+ Ohject : reaoveFront()

+ Ohject : getFirst()

+ LRStruct : setFirst{Chject dat)

+ LRStruct : getRest()

+ LRStret - setRest{LEStroct tail)

+ Ohject : execute(Lilgo algo, Object inp)
LIRS truet) & Node node)
LEStruet © setHead({ & Mode head)
AMode : getHead()

LRStruct : setRestfT RSruct fail, LRSfruct owner)
LRSfruct : sefFirst(Object daf, LRSruct owner)
LRSruct : insertFront(Ofvect dat, LRMpruct owmer)
Objiect : remove Fromf{LRSruct owner)

Ojiect : executefTAlgo algo, Object inp, LRSruct owner)

1i4ail
otriposite
NENede EmpiyMNode
= Ohject : _dat Eraptytode : Singleton
= LEStruet : _tail

NENode{Object dat, LRStret tail)

LEStruet : getRest{LEStruct owner)

Chject © getFirst(LES truet owrer)

LEStrct : setRest{LEStruct tail TEStruct owner)
LEStruct : setFirst{Ohject first, LRStrict owner)
LEStruet : insertFront(Chject dat, LEStruet owner)
Chject © reraoveFront(LEStmet cwner)

Ohiect : execute(T&1zo alzo, Object input, LRStruct owner)

= EmptyMods()

LEStmct : getRest(LEStroct owner)

Obiject : getFirst{LEStrict owner)

LREStruct © setBest{L BStruct tail LEStret owner)
LEStruct : setFirst{Chject dat, LEStruet owrer)
LEStmct : insertFront{Ohiject dat, LRStroct owner)
Object : rermoveFront{LEStrict owner)

Ohject : execute(TAlon alzn, Ohject inp, LEStroct owmner)
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Feel free to use the public methods of the BiTree and I Visitor

==IVisitor== Bepresents all binatsy
+ Objact : ampipCase{BiTraa host, Objact inp) = = = = 7 trees alzonthrns.
+ Object : nonEmpiyCase(BiTree host, Object inp)
i | R
calls o | loperates on Visitor Pattern
| | -
| \ =
BiTree o
+ BiTres() |~ ingertRoot(); only on an ermpty tree,
+ Object : getRootDat() reraRoot(): only on trees with at least one empty subtree,
* wvoid : setRootDat{Chiect dat) toStrirgy): prints this tree vertically,
+ BiTree : getleftSubTree() L

+ BiTree : getFightSubTree()

+ +oid ; setleftSubTreelBiTree hiTree)

+ woid : setRightSubTreelBiTree hiTree)

+ woid : msertRoot] Ohject dat)

+ Chiject : reraBoot()

+ Chiject : execute(IVisitor alzo, Ohiject inp)
+ String : toString)
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Here are the I Dictionary interface and the DictionaryPair class that you can freely use.

public interface IDi ctionary {
/**
* Clears the contents of the dictionary leaving it enpty.
*/
public void clear();

/**

* Returns true if the dictionary is enpty and fal se otherw se.
*/

public bool ean i sEmpty();

/**

* Returns an |List of DictionaryPairs corresponding to the entire
* contents of the dictionary.

*/

public IList elenents();

*

Returns the DictionaryPair with the given key. |If there is not
a DictionaryPair with the given key, returns null.

Returns a DictionaryPair rather than the val ue al one so that
the user can distinguish between not finding the key and

* finding the pair (key, null).

*/

public DictionaryPair | ookup(Conparable key);

/

EE I

/**

* Inserts the given key and value. |f the given key is already
* in the dictionary, the given value replaces the key's old

* val ue.

*/

public void insert(Conparabl e key, Cbject value);

/**

* Renoves the DictionaryPair with the given key and returns it.
* |f there is not a DictionaryPair with the given key, returns
* null.

*/

public DictionaryPair renove(Conparable key);

public class DictionaryPair inplenments Conparable {
private Conparable _key;
private bject _val ue;

public DictionaryPair(Conparabl e key, bject value) {
_key = key;
_value = val ue;

}

public int conpareTo(Cbject other) {
return _key.conpareTo(((DictionaryPair)other)._key);
}

publ i ¢ Conparabl e getKey() {
return _key;
}

public nject getValue() {
return _val ue;

}
public String toString() {

return "(" + key + "," + value +")";
}
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Here are the interfaces for restricted access containers that you can freely use.

package rac;
import listFW*;
public interface | RAContainer {

/1 Empty the container.
public void clear();

/'l Return TRUE if the container is enpty; otherw se, return FALSE.

public bool ean isEnpty();

/1 Return TRUE if the container is full; otherw se, return FALSE.

public bool ean isFull();

/1 Return an immutable list of all elenents in the container.
public IList elements();

/! Renove the next itemfromthe container and return it.
public Object get();

// Add an itemto the container.
public void put(Qoject input);

package rac;

public interface | RACFactory {
/] Create a ‘‘first-in, first-out’’ (FIFO container.
public | RACont ai ner nmakeQueue();

/I Create a ‘‘last-in, first-out’’ (LIFO container.
public | RACont ai ner makeStack();
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Feel free to use the Becomes visitor given below.

Given two distinct LRStruct x and y, we can "assign" y to x by performing the following sequence of operations:

X.insertFront (null);
Xx.setRest (y);
X. removeFront ();

x's head is now pointing to y’s head.

We can codify the above as the following visitor.
/**
* Assigns the input list to the host. host thus "becones" the input |ist.
* |In the end, both host and the input |list share the same head node.
*/
public class Becones inplenents | Al go {
public final static Becones Singleton = new Becones ();
private Becones() {

}
/**
* @araminput a LRStruct;
* @eturn null
*/
public Object enptyCase(LRStruct host, Object input) {
return assign(host, (LRStruct)input);
}

/**
* @araminput a LRStruct;
* @eturn null
*/
public Object nonEnptyCase(LRStruct host, Cbject input) {
return assign(host, (LRStruct)input);
}

private Object assign (LRStruct Ihs, LRStruct rhs) {
I hs.insertFront (null);
| hs. set Rest (rhs);
| hs. renoveFront ();
return null;
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