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UHTepdenc Comparable
e

public interface Comparable <T>

{ public int compareTo (T obj); }




UHTepcenc Comparable

B wuHTepdence Comparable o6bsBneH Bcero oanH Metoa compareTo(T obj), npegHasHayeHHbIM Ond
peanunsauum ynopsigoumBaHms o6bekToB knacca. Ero yqobHo mcnonb3oBaTb MNPy COPTUPOBKE YNOPSAOYEHHbIX
CMUCKOB NN MaCcCUBOB OOBHEKTOB.
[aHHbIM MeToq cpaBHMBaeT OOBLEKT, Bbi3blBalOWMA MeTO4 C obbekToM obj. B otnnume ot metoga equals,
KOoTopbI Bo3BpawaeT true unu false, compareTo Bo3BpaLlaeT:

0 0, ecnn 3Ha4YeHUs paBHbI;

0 OTpuuatenbHOe 3Ha4YeHne, eCrnu Bbi3bIBaKOLLNA OOBEKT MEHbLLE NapaMeTpa;

0 lMonoxuTenbHoe 3Ha4YeHne , ecnn Bbi3biBaloWmM 06BHEKT BonbLle napamMmeTpa.
MeTton MoxeT BblOpocuTb uckntoydeHue ClassCastException, ecnu Tunbl OBBLEKTOB HE COBMECTUMbI MNpuU
CpaBHEHUM.
Heobxoanmo NnoMHUTL, 4TO apryMeHT metoga compareTo MMeeT Tun cpaBHMBaAEeMOro oGbekTa Knacca.
Knacchl Byte, Short, Integer, Long., Double, Float, Character, String. Date yxe peanusyoT uHTepdenc
Comparabile.
CwMm. Ha cn. cnange npumep peanusyrowmnn nHtepdenc_Comparable.




UHTepdenc Comparable
import java.util.¥*;

class SortableObject implements Comparable
{ private long id;

private String value;

public long getlId() {return id;}

public void setlId(long id) { this.id = id;}

public String getValue () {return value;}

public void setValue (String value) { this.value = wvalue;)}

public SortableObject(long id, String wvalue)

{ this.id = id;
this.value = wvalue;
}
@0Override
public int compareTo (Cbject o)
{ / /copTuposkxa

int res = 0;
SortableObject compared = (SortableObject) o;
if (compared.id < this.id) { res = 1;}
if (compared.id > this.id) { res = -1;}
return res;

)

@Override

public String toString() {
return "id="+this.id+" value="+this.value;




UHTepdenc Comparable
pablde olass TthGAveagSont
{ public static void main(String[] args)
{ //copTupoBEKa MaccuBa CTpPOK
String[] strArray = new String(5]:
for: (Int-j =073 < 5;-J++)
{int suff = 9-3;
strArray([j]l="Val"+suff;
)
System.out.println("fo copTuposxM / M
for (String tmp: strArray) { System out. prlntln(tmp),}
Arrays.sort (strArray):;
System.out.println ("locne copTHposxK / Maccus cTpox");
for (String tmp: strArray) { System.out.println(tmp);}

//copTuposka Maccusa oDEBEexXTOB
SortableObject|[] sArray = new SortableObject[5]:;
for (int j = 0; j < 5; j++)
{ long v = 39-3;
SortableObject okj = new SortableObject (v,
sArray[j]l=obj:

}

System.out.println("Lo copTuposxkM / Maccu

for (SortableObject tmp: sArray) {System.out.println(tmp);}
Arrays.sort (sArray)

System.out.println ("llocne copTHuposxM / Maccue ob
for (SortableObject tmp: sArray) { System.out.println|(tmp);}




MHTepq)éﬁc Comparable

//copTuMposka ArrayList CTpOK
List<String> stringsList = new ArrayList<String>():;
stringsList.add("x
stringsList.
stringsList. d
stringsList.add ("aaakbklk
System.out.println ("o copTHUpOERM / ist cTpok"):
for (String tmp: stringsList) { System.out.println(tmp):;}
//copTruposka 5 obpaTHoM nopsaoxe
Collections.reverse (stringsList);
System.out.println("llocne copTHposxy / List
for (String tmp: stringsList) { System.out.println(tmp):;}
//copruposka ArraylList obBrexTos
List<SortableObject> list = new ArrayList<SortableObject>():
for (long j = 0; j < 6; j++)
{ long v = 8-3j;
SortableObject obj = new SortableObject (v, "Valu
list.add(obk3j):
}
System.out.println ("o coprTuposky / List obwzexTos"):;
for (SortableObject tmp: list) { System.out.printlin(tmp);}
Collections.sort(list):;
System.out.println ("llocne copTHuposxrM / List
for (SortableObject tmp: list) { System.out.
Collections.reverse(list):
System.out.println("llocne obpaTHOM COPTHUPOBXKM / )
for (SortableObject tmp: i { System.out.println(tmp




UHTepdenc Comparable
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UHTepdenc Comparator
e

public interface Comparator <T>

{ int compare (T objl, T obj2);

equals (T obj).




UHTepcenc Comparator

B untepdence Comparator o6basneHo asa metoga compare(T obj1, T obj2) n equals(T obj).

compare(T obj1, T obj2) — Tak xe, kak n metog compareTo nHtepdenca Comparable, ynopsgounsaetr oObLEKThI
Knacca. TOYHO TakK Xe Ha Bbixoge nonyyaeT 0, NoNoXUTENbHOE 3HAYEHME N OTpULIATENbHOE 3HAYEHNE.

MeTton moxeT BblbpocuTb uckntodeHne ClassCastException, ecnn Tunbl 06bLEKTOB HE COBMECTUMbI MpU
CpaBHEHUM.

OcHoBHbIM oTnnumem wuHTepdenca Comparator ot Comparable sBnsieTca 71O, 4TO Bbl MOXETe co3gaBaTtb
HECKOJSIbKO BNOB HE3ABMCUMbIX COPTUPOBOK.

equals(T obj) - cpaBHuBaeT koMmnapaTtopbl 06bEKTOB. NepeonpeaensaeTcss O4eHb PeakKo.
CwMm. Ha cn. cnange npumep peanusyrowmn nHtepgenc_Comparator.




MHTepq)éﬁc Comparator

=

import java.util.Arrays:;
import java.util.Comparator;

class Product

{ private String name;
private double price;
private int quantity;
public String getName () {return name;}
public void setName (String name) {this.name = name;}
public double getPrice() { return price;}
public void setPrice (double price) { this.price = price;)
public int getQuantity() { return quantity;)
public void setQuantity(int quantity) { this.quantity = quantity;}




MHTepq)éﬁc Comparator

—

// peanmusauma uETepderca Comparator ONA COPTHUPOBKM [0 HaSBAaHMD
class SortedByName implements Comparator<Product>
{ public int compare (Product objl, Product obj2)
{ String strl = objl.getName():
String strZ2 = obj2.getName():
return strl.compareTo(str2):;

// peanusaumsa u=HTepderca Comparator ONA COPTHMPOBKM OO LeHe
class SortedByPrice implements Comparator<Product>
I { public int compare (Product okjl, Product obj2)
I { double pricel = objl.getPrice():

double priceZ2 = obj2.getPrice():;

if (pricel > pricel2) { return 1;)

else if (pricel < pricel) {return -1;)}
else { return 0; )}




public class Example

| { public static void main(String[] args)

| { Product[] p = new Product[3];
// 3anonzm obBrexT Product comep=yvaMens
p[0] = new Product(); p[0].setName ("Milk"):
p[0].setPrice(7.56); pl[0].setQuantity(56):

p[l] = new Product():; p[l].setName ("Coffeea");
pl[l].setPrice(17.00); pl[l].setQuantity(32):;

p(2] = new Product(); p[2].setName("Tea");
pl2].setPrice(12.50); p[2].setQuantity(0):

" ~ e
110 3\_'_t-:d

for (Product 1 : p)
{ System.out.println("Names: " + i.getName() +

ice: "™ + i.getPrice() +" guantity: " + i.getQuantity()):

}
System.out.println("” sorted
Arrays.sort(p, new SortedByPrice()):
for (Product i1 : p)
{ System.out.println("Name: " + i.getName() +
" price: " 4+ i.getPrice() + " guantity: " + i.getQuantity()):
}
System.out.println(”
Arrays.sort(p, new SortedByName|()):
for (Product i1 : p)
{ System.out.println("lName: " + i.getName() +
" + i.getPrice() + " guantity: " + i.getQuantity()):




UHTepdenc Comparator

no sorted
ame: Milk price: 7.56 gquantity: 56
ame: Coffee price: 17.0 gquantity: 32
ame: Tea price: 12.5 gquantity: 0
sorted by price
Milk price: 7.56 quantity: 56
Tea price: 12.5 guantity: 0
Coffee price: 17.0 quantity: 32
sorted by name
Coffee price: 17.0 gquantity: 32
Milk price: 7.56 quantity: 56
Tea price: 12.5 quantity: 0




UHTepenc Set
'public interface Set<E> extends Collection<E>
{ int size();

Set
<interface>

w
.

boolean isEmpty () ; }kaSet SortedSet
boolean contains (Object element) ; <interface=

A

boolean add(E element) ; ;
boolean remove (Object element) ; LinkedHashSet T 'S
Iterator<E> iterator() reepel
boolean containsAll (Collection<?> c);

A
'
1

boolean addAll (Collection<? extends E> c);
boolean removeAll (Collection<?> c);

void clear() ;

Object[] toArray()




UHTepdenc SortedSet

.

'public interface SortedSet<E> extends Set<E>

{ Comparator <? Super E> comparator ()
E first();
E last();
SortedSet<E> headSet (E toElement) ;
SortedSet<E> subSet (E fromElement,
E toElement) ;
SortedSet<E> tailSet(E fromElement)

.
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UHTepcenc Set n SortedSet

UHTepdenc Set n3 nakera java.util, pacwmpstowmin  nHtepdgenc Collection, onucbiBaeT HeynopsigoveHHYH0
KONMEeKUUto, He coaepallyto MOBTOPSIOLMXCA SMeMeHTOB. OTO COOTBETCTBYET MareMaTM4YecKOMY MOHSTUIO
MHOXecTBa (set) . HoBble meToabl B uHTepdenc Set He gobaBneHbl, NPocTo MeToq add() He cTaHeT gobaBnAaTb
eLle OgHYy KOMUIo afieMeHTa, eCNN TaKoW dreMeHT YXXe eCTb B MHOXECTBE.
UHTepdenc SortedSet paclumpsaowmin nHTepdenc Set, onncoiBaet ynopsigovYeHHoe MHOXECTBO,
OTCOPTUPOBAHHOE MO E€CTEeCTBEHHOMY MOPSAKY BO3pacTaHUs €ero 9feMeHTOB WM Mo nopsgky, 3adaHHOMY
peanusauven uHTepdenca Comparator. SNeMeHTbl HE HYMEPYIKOTCH, HO €CTb MOHATUE MepBOro, nocrnegHero,
BorbLlIero u MeHbLUEero anemeHTa. [lon-e metoabl UHTEPenca oTpaxkatoT 3T MOHATUS:

Comparator comparator () — Bo3BpaLlaeT cnocod ynopsao4eHns Konmekumm;

object first ()— Bo3BpaLLaeT NepBbl, MEHbLUWIA 3NIEMEHT KONMNEKUMU;

SortedSet headset (Object toEiement) — Bo3BpallaeT HayalibHble, MEeHbLUME SfIeMeHTbl 00 dreMeHTa

toElement nckniounTensHo;

object last () — Bo3BpaLLaeT nocnegHuin, 6oNbLNN SNEMEHT KOMNEKUNU;

SortedSet subset(Object fromElement, Object toEiement) — Bo3BpalwlaeT MNOAMHOXECTBO KOMMNeKumMm OT
anemeHTa fromElement BkntountenbHo Ao anemeHTa toElement nckntoumTenbHo;
SortedSet tailSet (Object fromElement) — Bo3BpawaeT nocrnegHne, 6onblune 3NeMeHTbl KOMnekuum ot
anemeHTaf romElement BknounTensHo.

[NMnaTtdopma Java coaepXxuT Tpu knacca peanusauum nitepodenca Set: HashSet, TreeSet n LinkedHashSet.




Knaccbl HashSet, TreeSet, LinkedHashSe

® KoHcTpykTOpbl Knacca HashSet :
® HashSet ()
® HashSet(int capacity)
® HashSet(int capacity, float loadFactor)
® HashSet (Collection c)
® KoHcTpyKkTOpbl Knacca TreeSet :
® TreeSet ()

® TreeSet (Comparator c)
® TreeSet (Collection coll)
® TreeSet (SortedMap sf)




Knaccbl HashSet, TreeSet, LinkedHashSet

Knacc HashSet Hacnegyetca ot abctpakTHoro cynepknacca AbstractSet n peanunayetr uHtepdenc Set,
Mcnonb3ys xaw-tabnuuy ona xpaHeHusa konnekumu. Koy (Xaw-kon) Mcnonb3yeTca BMEeCTO MHAeKca Ans
AocTyna K AaHHbIM, YTO 3HAYMTESTbHO YCKOPSAET MNOUCK ONpeaenieHHOro afeMeHTa.

B knacce HashSet yeTbipe KoHCTpyKTOpAa:
® Hashset () — co3gaeT nycton ob6beKT ¢ NokasaTenem 3arpyxeHHocTtu 0,75;

® HashSet (int capacity) — co3gaetr nycton OOBLEKT C HadanbHOW eMKOCTbIO capacity n nokasatenem
3arpyxeHHoctu 0,75;

HashSet (int capacity, float loadFactor) — co3gaet nycton 06bEeKT C HayanbHOW E€MKOCTbIO capacity n

nokasartenem 3arpy>xeHHocTu loadFactor ;

HashSet (Collection coll) — co3paeT 06bekT, coaepKaLlumin BCe aneMeHTbl Konnekumm coll , ¢ eMKocTblo,

paBHOW YyOBOEHHOMY YUCIY 3reMeEHTOB Konnekumm coll , Ho He meHee 11, 1 NokasaTenem 3arpy>XeHHOCTU

0,75.

Knacc TreeSet peanu3oBaH kak OuHapHOe [OepeBO MNOUCKA, 3HAYUT, €ro 93reMeHTbl XPaHATCA B
ynopsgo4eHHOM BuAe. OTO 3HAYUTENbHO YCKOPHAET MOMUCK HYXXHOro anemeHta. O6paboTtka onepauumn
yaaneHust n BCTaBkM OOBLEKTOB MPOUCXOAUT MeaSieHHEe, YeM B X3LI-MHOXECTBaX, HO ObICTpee, YeM B
cnnckax. Knacc TreeSet nonHocTbio peanusyeT nHtepgenc SortedSet

B knacce TreeSet yeTblpe KOHCTPYKTOpPA:

® TreeSet () — co3gaeT NycTon 06bEKT C ECTECTBEHHbLIM NOPSAKOM 31IEMEHTOB;

® TreeSet (Comparator c) — co3gaeT nycTon oObLEKT, B KOTOPOM MNOPSA0K 3a-Cs1 OObEKTOM CpaBHEHUS C;

® TreeSet (Collection coll) — co3naeT 06beKkT, cogep)xawuihn BCe 3neMeHTbl Konnekuuum coll, c¢
€CTECTBEHHbIM MOPAAKOM €€ 3NIEMEHTOB;

® TreeSet (SortedMap sf) — co3naeT 06bEeKT, coaepKaLLnin sce an-Tbl OTOOpaxkeHna sf , B TOM e nopsigke.

TreeSet konnekuns KOTopas no3BongdeTr XpaHuTb OObLEKTbl B OTCOPTUPOBAHHOM Buae. [ns cobCTBEHHbIX
KrnaccoB HeobxoguMmo peanusoBaTtb MHTepdenc Comparable nnn Comparator, B NpOTUBHOM cnyyae, npu
nobasneHun BTOPOro arnemMeHTa Bbl nonyvnte owndky: <Class> cannot be cast to java.lang.Comparable
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Knaccbl HashSet, TreeSet, LinkedHashSet

LinkedHashSet - ynopsagoyeHHasa Bepcusa HashSet, koTopast o6cnyxusaet aBaxabl CBA3aHHbIN CMMCOK U
ero anemeHTtbl. Crnegyetr mcnonb3oBaTh AaHHbIM Knacc BMecTo HashSet, korga Bam BaxeH nopsigok
ntepaunn. Korga Bbl npoxogute yepes HashSet - nopagok Henpegckasyewm, B To Bpems Kak LinkedHashSet
nossonseTr Bam npoxoantb Yepes arneMeHTbl B TOM NopsiaKe, B KOTOPOM OHU Bbifiv BCTaBIIEHDI.




UuTtepdenc Set n knaccobl HashSet, Tree

import java.util.¥*;

lclass SetsSamples {
private HashSet<Integer> hashSet;
private TreeSet<Integer> treeSet;
private LinkedHashSet<Integer> linkedHashSet;
public SetsSamples(int count) {
hashSet = new HashSet<Integer>():;
treeSet = new TreeSet<Integer>():;
linkedHashSet = new LinkedHashSet<Integexr>():
fillSets(count):;
}
public void f£illSets(int count) {
Random rand = new Random():
for(int i = 0; 1 < count; i++){
Integer element = rand.nextInt (100):;
hashSet.add(element) ;
treeSet.add (element)
linkedHashSet.add (element) ;

}
public void print() {
System.out.println("Hash3et: \t" + hashSet.toString() + "
hashSet.size() + ")"):
System.out.println("Tree
treeSet.size() + "1"):;
System.out.println("LinkedHazhSet: “t" + linkedHashSet.toString()
" (" + linkedHashSet.size |
System.out.printin(""):
}

+ treeSet.toString() + "

+




UHTepdenc Set n knaccbl HashSet, TreeSet, LinkedHashSet

He cMOTps Ha TO, 4YTO BCe TpM paccMmaTpuBaeMble KOMIEKUUN peannsyoT OguH TOT XXe UHTepdenc, oHu
oTnnyarTca Apyr ot gpyra. [maBHOe pasnuvume — 3TO NOPSAOK XpaHeHus anemeHToB. HashSet xpaHut
9NeMeHTbl B CrnydanmHom (Ha nepBblit B3rngg) nopagke. [eno B TOM, 4TO angd  ObICTPOro
noucka HashSet pacuntbiBaeTr _ang kaxanoro anemeHra hashCode M MMEHHO MO _3TOMY K4V ULLET U
yNopsaao4MBaeT _ dnemMeHTbl  BHYTpU cebs. TreeSet, B otnmnuum ot HashSet, XpaHUT _3NeMeHTbl
VYNOPSAAOYEHHO, TO €CTb B KakoM Obl _nopsake Mbl He 0o0aBnsanv U He yaananu 3MeMEHTbl, KONIekKLus
ocTaHeTcsa cTporo ynopsaaodeHHou. LinkedHashSet ncnonbayercs B TOM _cnyvyae, ecnv _Ham Heobxoammo
NOMHUTL NopAAoK AobaBneHuns anemMeHToB. Nouck no aton konnekumn npoucxoaut takke no hashCode,
HO NopsiAoK ByadeT Bcerga cosnagaTb C 04EPEQHOCTLIO A0DaBNeHUs.

B koHCTpykTOpe knacca SetsSamples co3gatoTcsi OObEeKTbl HalMX KOMMeKuMn U Bbl3blBAeTCs METon
fillSets, koTOpbIM 1 AoGaBUT count cAyYamHbIX YMCeN B TOMBbKO YTO CO3[aHHble 00bekThl. B aTom meToge
Mbl Ucnosibdyem knacc Random (KOTOpbIN, KCTaTu, TakxKe COOEPXUTCA B NnakeTte java.utils). OToT knacc
ncnonb3yeTcs Ans nosyvYeHns nocrneaoBaTesibHOCTEN CrlydanHbIX Ynucen. B aTom npumepe Mbl MCNOMNb3yem
TOMNbKO OAMH U3 ero metogoB — 31O nextint. [aHHbIM MeTod Kaxabln pa3 byoeT Bo3BpallaTb Criy4YyamHoe
4yucno B npegenax ot 0 4o nepegaHHOro napamMeTpoM 3HaYeHus.

[na kaxaoun konnekumn Bbi3biBatoTca Metoabl toString() u size(). Metoa toString() BosBpaLwyaeT CTPOKY,
cogepXawyto 9reMeHTbl KOMMekuun, nepeduncrieHHole 4epes 3anatyo. Cnmcok chnpaBa W creea
orpaHudmnBaeTcs KBagpatHbiMu ckobkamu «[" u "]» (Hanpumep [1, 2, 5]). size() Bo3BpaLwaeT KOMYECTBO
9NEMEHTOB B KOMSEKLNN.

MeTtoa removeMax yoanser mMakcumarnbHbI dneMeHT u3 konnekumn treeSet. Tak, kak TreeSet xpaHuT
aneMeHTbl ynopsiaodeHHo, meton last() (Bo3BpawaeTr nocnegHun dNeMeHT KOMMeKuuu) BepHET Ham
HanbonbLwnn anemMeHT. C NoOMOoLLbI0 METOAA remove Mbl yaanum 3TOT SfIEMEHT U3 KOMNSEKLMMW.

Y Hac ecTb BO3MOXHOCTb CO3faBaTb KOMsekumo, cpasdy nobasnss B HE€ anemMeHTbl U3 gpyron. OTUM u
BOCMOrb3yeMcs B MeTofe create Ang KonMpoBaHUSA KOMEeKUnn.

removeAll vnanut Bce anemeHThl linkedHashSet 13 hashSet.
retainAll — HaobopoT, ocTaBUT B hashSet Bce anemeHTbl, KoTopble ecTb B linkedHashSet




UuTtepdenc Set n knaccobl HashSet, Tree

public void clear(){ haégg;;TEIEETTT:}
public void removeMax(){ Integer max = treeSet.last():
treeSet.remove (max) ; }
public void iterate(){
Iterator<Integer> it = linkedHashSet.iteratoxr():
while(it.hasNext()){
Integer element = it.next():;
if (element & 2 == 0){ it.remove();!}
¥
public void create(){ hashSet = new HashSet<Integer>(treeSet):;}
public void removelZll(){ hashSet.removelll (linkedHashSet);}
public void retainfll (){ hashSet.retainAll (linkedHashSet);}
}
public class Sets |
public static void main(String args|[])
{ int count = 5;
SetsSamples samples = new SetsSamples (count):;
System.out.println("-—- Eegin --"); samples.print():
samples.clear ()
System.out.println("-- Cleax ; samples.print|():
samples.removeMax () ;
System.out.println("-- Remove max —--"); samples.print():
samples.iterate ().
System.out.println("-— Iterate --"); samples.print():
samples.create ()
System.out.println("-— Create —--"); samples.print():
samples.removeAll (),
System.out.println("-— Remove all --"); samples.print():
samples.create ().
System.out.println("-— Retain all --");
samples.retainAll (); samples.print():
} )




UuTtepdenc Set n knaccobl HashSet, Tree

— Begin ——

ashSet: [70, 64.
TreeSet: [29,. 30.
LinkedHashSet: [70, 64.

F=rGlear

[HashSet: [1 <0
TreeSet: [29,. 30.
LinkedHashSet: [70, 64.

—— Remove max ——
HashSet: [1 <0
TreeSet: [29, 30.
LinkedHashSet: [70, 64.

—— Iterate ——

[HashSet: [1 <>
TreeSet: [29, 30.
LinkedHashSet: [41,. 291

—— Create ——

HashSet: [64, 41.
TreeSet: [29,. 30.
LinkedHashSet: [41, 291

—— Remove all ——

[HashSet: (64, 301
TreeSet: [29, 30.
LinkedHashSet: [41, 291

—— Retain all ——

HashSet: [41, 2921
TreeSet: [29,. 30.
LinkedHashSet: [41, 291




UHTepdenc Set n knacc TreeSet

import java.util.Set;
import java.util.TreeSet;

class Book implements Comparable<Book>
{ private String name; // ws
private int nPages; // xoauMuecTEO CTpaHML

public Book (String bookname, int npages)
{ this.name=bookname;
this.nPages=npages; )}

public String toString()
i{ return " [Sook: Pages: + nPages+"1";}

public int compareToc (Book obkj)
{ 1int otherNPages = ((Book) obj).getNPages():
if (nPages == otherNPages) return 0;
else return (nPages < otherNPages) ? 1 : -1;
)
public String getBookName ()
{ return name;)

public int getNPages|()
{ return nPages;}




UHTepdenc Set n knacc TreeSet

class BookList{
private Set<Book> al = new TreeSet<Book>():

public void add(Book obkj) {
al.add(obj):

}

public int count () {
return al.size():

public void print/()
{ System.out.println(al);}

public class Main {

public static void main(String[] args)

{ BookList bl = new BookList():
Book bookl = new Book ("Cx",345);
Book book2 new Book ("C+=+",1232):;
Book book3 new Book ("Jawva",2):
bl.add (bookl) ;
bl.add (book2) ;
bl .add (book3) ;
bl.print():

)
[[Book: C++ Pages- 12321, [Book: CH Pages- 3451, [Book: Java Pages: 211
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