
!"#"$%&'$()$*'&+'",,-'.$

"/0$#12-$#-'."…$

324/&56-0+-,-/78$.&,-$2&/7-/7$7"4-/$%'&,$$
977*8::555;<"#"2",*;&'+ :<"#"#.2.9"'* $



=8$>-/-'"6$2&/.10-'"71&/.$



?1.7&'@$
3$+'-"7$,"/@$!"#"$0-#-6&*-'.$2&/.10-'-0$A12'&.&%7B.$C1.D"6$!EE$7&$F-$
79-$,&.7$*'&0D271#-$!"#"$GHI$J1/7-+'"7-0$0-#-6&*,-/7$-/#1'&/,-/7K$
&/$79-$,"'4-7;$$
$
L9-$.-776-,-/7$&%$"$6"5.D17$JM==NK$F'&D+97$F@$OD/$A12'&.@.7-,.$
.7&**-0$C1.D"6$!EEB.$-#&6D71&/$1/$17.$7'"24.$"/0$"**-"'-0$7&$-/0$
A12'&.&%7B.$1/#&6#-,-/7$5179$!"#";$
$
A12'&.&%7$79-/$*'&0D2-0$!)P$"/0$,&'-$&'$6-..$"7$79-$.",-$71,-$();;;$
$
(D'1&.17@8$HD-$7&$7-29/12"6$61,17"71&/.$&%$01.*6"@$J.7"/0"'0$%&/7.P$
F'&5.-'.P$-72;K$"/0$79-$%"27$79"7$79-$.9"'*$.@,F&6$JQEMRRS$F�$AQOG($
O?3TU$OG>V$J?LAW$X)YZ[Y\KK$1.$/&7$*'-.-/7$&/$,&.7$4-@F&"'0$
6"@&D7.P$79-$/D,F-'$.1+/$JQE==M[$)$VQA]IT$OG>V$J?LAW$X)[^\KK$5".$
29&.-/$7&$"**'&_1,"7-$79-$.9"'*$.@,F&6$1/$79-$5'177-/$/",-$&%$79-$
*'&+'",,1/+$6"/+D"+-;$



U'&*'1-7"'@$6"/+D"+-`$

()$1.$0-%1/-0$F@$I(A3$"/0$GOa$.7"/0"'0.P$
59-'-".$!"#"$1.$*'&*'1-7"'@P$79&D+9$6"'+-6@$
2&/7'&66-0$79'&D+9$"/$&*-/$2&,,D/17@$*'&2-..;$

$
L9-$()$3UG$1.$2&,*6-7-6@$2&/7'&66-0$F@$
A12'&.&%7P$59-'-".$79-$!"#"$3UG$1.$,"/"+-0$
79'&D+9$"/$&*-/$2&,,D/17@$*'&2-..;$



O7'D27D'-$

G,"+-$F@$09"#"6;0"6"6b.&%75"'-c"'71."/;2&,$$
$



L-29/&6&+@$.7"24$

G,"+-$F@$09"#"6;0"6"6b.&%75"'-c"'71."/;2&,$$
$



!Hd$c$!TI$
!TI8$!"#"$TD/71,-$I/#1'&/,-/7;$G7$1.$F".12"66@$79-$!"#"$C1'7D"6$A"291/-$59-'-$@&D'$!"#"$
*'&+'",.$'D/$&/;$G7$"6.&$1/26D0-.$F'&5.-'$*6D+1/.$%&'$3**6-7$-_-2D71&/;$
$
!Hd8$G7B.$79-$%D66$%-"7D'-0$O&%75"'-$H-#-6&*,-/7$d17$%&'$!"#"P$1/26D01/+$!TIP$"/0$79-$
2&,*16-'.$"/0$7&&6.$J614-$!"#"H&2P$"/0$!"#"$H-FD++-'K$7&$2'-"7-$"/0$2&,*16-$*'&+'",.;$
$
Q.D"66@P$59-/$@&D$&/6@$2"'-$"F&D7$'D//1/+$!"#"$*'&+'",.$&/$@&D'$F'&5.-'$&'$2&,*D7-'$@&D$
5166$&/6@$1/.7"66$!TI;$G7B.$"66$@&D$/--0;$a/$79-$&79-'$9"/0P$1%$@&D$"'-$*6"//1/+$7&$0&$.&,-$!"#"$
*'&+'",,1/+P$@&D$5166$"6.&$/--0$!Hd;$
$
$



!Hdc!TI$
eL9-$!TIe$1.$F".12"66@$"$FD/29$&%$01'-27&'1-.$5179$!"#"c'-6"7-0$%16-.8$
$
:F1/$5179$-_-2D7"F6-$*'&+'",.$614-$<"#"$"/0$J%&'$f1/0&5.K$<"#"5P$59129$"'-$
-..-/71"66@$79-$*'&+'",$79"7$1.$79-$!"#"$#1'7D"6$,"291/-\$
$
:61F$5179$"$6"'+-$/D,F-'$&%$.D**&'71/+$%16-.8$O&,-$<"'.P$2&/%1+D'"71&/$%16-.P$*'&*-'7@$
%16-.P$%&/7.P$.&D/0.P$12&/.;;;$"66$79-$e7'1,,1/+.e$&%$!"#";$A&.7$1,*&'7"/7$"'-$'7;<"'$"/0$"$
*&..1F6@$"$%-5$&%$17.$.1F61/+.P$59129$2&/7"1/$79-$e<"#"$3UGPe$1;-;$79-$!"#"$61F'"'@$2&0-;$
$
O&,-59-'-$"'-$9100-/$.&,-$;HWW.$J%&'$f1/0&5.K$&'$;.&B.$JQ/1_:W1/D_K$5179$
.D**&'71/+P$&%7-/$.@.7-,c.*-21%12$/"71#-$F1/"'@$2&0-;$
$
L9-$!Hd$1.$"6.&$"$.-7$&%$01'-27&'1-.;$G7$6&&4.$"$6&7$614-$79-$!TI$FD7$17$2&/7"1/.$"$01'-27&'@$
J2"66-0$!TIK$5179$"$2&,*6-7-$!TIP$"/0$17$9".$"$/D,F-'$&%$0-#-6&*,-/7$7&&6.P$,&.7$
1,*&'7"/76@$79-$!"#"$2&,*16-'$<"#"2$1/$17.$F1/$01'-27&'@;$



!Hd$c$!TI$



N8$(&/7"27$*&1/7.$

Wow,	it’s	the	same	thing!	



L9-$6"/+D"+-.$.9"'-$,"/@$%-"7D'-.8$

¥! aF<-27$&'1-/7"71&/$
¥! O",-$"/2-.7&'.$J(P$(EEK$gh$.",-$+'",,"'$

Ð! O&,-$*-&*6-$."@$()$1.$0-'1#-0$%'&,$!"#"$
¥! ?-"*cF".-0$26"..-.$JFD7$()$"6.&$.D**&'7.$.7"24cF".-0$26"..-.P$

2"66-0$#"6D-$7@*-.K$
¥! >"'F"+-$2&66-271&/$
¥! O7'1/+$26"..$J.7'1/+.$"'-$1,,D7"F6-K$
¥! V&$+6&F"6$,-79&0.$"/0$#"'1"F6-.$
¥! G/171"61i"71&/$&%$1/.7"/2-$"/0$.7"712$#"'1"F6-.;$
¥! OD*-'26"..$JF".-$26"..K$2&/.7'D27&'$2"66P$"/0$2&/.7'D27&'$29"1/1/+$

J2"66$7&$"$2&/.7'D27&'$%'&,$1/.10-$"/&79-'$2&/.7'D27&'K$$
¥! C"6D-$7@*-.$%&'$*'1,171#-$0"7"$7@*-.P$'-%-'-/2-$7@*-.$%&'$&F<-27.;$



M8$L'1#1"6$01%%-'-/2-.8$
.@/7"_$&/6@$

trivial	but	annoying	differencesÉ 	



,"1/$
Java	 C#	

*DF612$.7"712$#&10$,"1/JO7'1/+jk$"'+. K$l…m$ .7"712$#&10$A"1/J.7'1/+jk$"'+. K$l…m$

.7"712$#&10$A"1/JK$l…m$

.7"712$1/7$A"1/J.7'1/+jk$"'+. K$l…m$

.7"712$1/7$A"1/JK$l…m$

V&7-8$".$"$2&/#-/71&/8$
$,-79&0$/",-.$"'-$6&5-'2".-$1/$!"#"$"/0$D**-'2".-$1/$()$
$26"..$/",-.$$"'-$D**-'2".-$1/$!"#"$"/0$6&5-'2".-$1/$()$



U'1/7$.7"7-,-/7.$
Java	 C#	

O@.7-,;&D7;*'1/76/Je?-66&$5&'60neK\$ O@.7-,;(&/.&6-;f'17-W1/-Je?-66&$
5&'60neK\$

(&/.&6-;f'17-W1/-Je?-66&$"+"1/neK\$

V&7-8$".$"$2&/#-/71&/8$
$,-79&0$/",-.$"'-$6&5-'2".-$1/$!"#"$"/0$D**-'2".-$1/$()$
$26"..$/",-.$$"'-$D**-'2".-$1/$!"#"$"/0$6&5-'2".-$1/$()$



4-@5&'0.$

+&7&$.7'127%*$



.51729$

$
¥! V&$%"66c79'&D+9$1/$()P$-_-*7$%&'$#&10$

.7"7-,-/7.$
¥! V&5$D."F6-$5179$.7'1/+.$"6.&$1/$!"#"o$

Java	 C#	

.51729$J1K$l$
$$2".-$$N8$
$$2".-$$M8$
$$$$$$$$"gN\$
$$2".-$[8$
$$$$$$$$FgM\$
$$$$$$$$F'-"4\$
$$2".-$pcq8$
$$$$$$$FgY\$
$$$$$$$F'-"4\$
$$0-%"D678$
$$$$$$$$2g[\$
m$

$
$
$
$
rg$%"66F"24$1.$/&7$"66&5-0$%&'$/&/c-,*7@$
2".-.$JF'-"4$1.$,1..1/+K$

O51729$.7"7-,-/7.$5179$O7'1/+$2".-.$9"#-$F--/$1,*6-,-/7-0$.1/2-$!"#"$OI$q$



3''"@$0-26"'"71&/.$

AD67101,-/.1&/"6$"''"@.$1/$!"#"$"/0$()$"'-$<"++-0$
 intjkjkj2 = new intj3kjk;
        j2j0k = new intjk {1, 2, 3};
        j2j1k = new intjk {1, 2, 3, 4, 5, 6};
        j2j2k= new intjN=k;$
()$"6.&$9".$'-27"/+D6"'$F101,-/.1&/"6$"''"@.$J,&'-$-%%121-/7K$

Java	 C#	

1/7jk$13''"@$g$/-5$1/7jN==k\$$
%6&"7$%3''"@jk$g$/-5$%6&"7jN==k\$$

1/7jk$13''"@$g$/-5$1/7jN==k\$$
$

intjkjkjk a3 = new intjM=kjM=kj[=k;$ intjkjkjk a3 = new intjM=kjM=kj[=k;$
1/7jPk$,@T-27"/+D6"'3''"@$g$/-5$1/7j'&5.P$
2&6D,/.k\$



%&'$c$%&'-"29$

 $

Java	 C#	

 int jk$k={1,2,3};
        for Jint z:kK{
            System.out.printlnJzK;
        }$

 int jk$k={1,2,3};
        for-"29$Jint z 1/$kK{
            O@.7-,;(&/.&6-;f'17-W1/-JzK;
        }$

%&'$J&F<-27$&82&66-271&/Kl…m$ %&'-"29$J&F<-27$&$1/$2&66-271&/Kl…m$



(&/.7"/7.$
Java	 C#	

.7"712$%1/"6$0&DF6-$UGg[;NpN^YMR^[^\$2&/.7$0&DF6-$UGg[;NpN^YMR^[^\$

%1/"6$1/7$VgM\$ '-"0&/6@$1/7$sgMp\$

()8$
f9-/$79-$2&/.7"/7$/--0.$7&$F-$
1/171"61i-0$"7$'D/c71,-$D.-$79-$
'-"0&/6@$4-@5&'0$1/.7-"0$&%$
2&/.7;$

!"#"8$
(&/.7"/7.$5179$#"6D-.$59129$
,"@$F-$01%%-'-/7$%&'$01%%-'-/7$
1/.7"/2-.$"'-$/&7$.7"712;$

%1/"6:'-"0&/6@$#"'. $2"/$&/6@$F-$.-7$"7$0-26"'"71&/$71,-$&'$1/$79-$2&/.7'D27&'$



U"24"+-.c/",-.*"2-.$

L9-$()$*"24"+-$.7'D27D'-$1.$0-%1/-0$D.1/+$/",-.*"2-.$J<D.7$614-$
!"#"KP$FD7$79-$/",-.*"2-.$0&$VaL$9"#-$7&$'-%6-27$79-$01'-27&'@$
.7'D27D'-;$

$
()B.$/",-.*"2-.$"'-$,&'-$.1,16"'$7&$79&.-$1/$(EE;$Q/614-$!"#"P$
79-$/",-.*"2-$0&-.$/&7$.*-21%@$79-$6&2"71&/$&%$79-$.&D'2-$%16-;$
J327D"66@P$17B.$/&7$.7'1276@$/-2-.."'@$%&'$"$!"#"$.&D'2-$%16-$6&2"71&/$
7&$,1''&'$17.$*"24"+-$01'-27&'@$.7'D27D'-;K$
$

()$9".$79-$"F1617@$7&$"61".$/",-.*"2-.;$

Java	 C#	

*"24"+-$ /",-.*"2-$

1,*&'7$ D.1/+$



U"24"+-.c/",-.*"2-.$/-.71/+$
a/6@$1/$()8$/",-.*"2-$.@/7"_$"6.&$"66&5.$7&$/-.7$/",-.*"2-.$
$

D.1/+$O@.7-,\$
$$/",-.*"2-$a/-l$$$$$

$$$$*DF612$26"..$A@(6"..$l…m$:ta/-;A@(6".. $t:$

$$$$/",-.*"2-$L5&l$
$$$$$$$*DF612$26"..$A@a79-'(6"..$l…m$:ta/-;L5& ;$A@a79-'(6"..$t:$

$$$$$$$m$::$-/0$&%$/",-.*"2-$L5&$
$$$m$::$-/0$&%$/",-.*"2-$a/-$



3..-,F61-.$

Java	 C#	

3..-,F61-.$"'-$.7&'-0$".$!3T$"'291#-.$
J!"#"$3T291#-8$i1*$%&',"7$5179$"$
,"/1%-.7K;$
$
3$!3T$2"/$2&/7"1/$"$61F'"'@P$&'$2"/$F-$"/$
u-_-2D7"F6-v$%16-;$
$
O&,-$!3T$"'-$.*-21"61i-0$%&'$0-*6&@,-/7$
1/$2&/7"1/-'.8$
f3T$Jf-F$ 3T291#-K$
I!]c!3T$JI/717@$]-"/.$3'291#-.K$
I3T$JI/7-'*'1.-$3T291#-K$

3..-,F61-.$"'-$D.D"66@$.7&'-0$".$IwI.$&'$
HWW.$



]&_1/+cQ/F&_1/+$
Java	 C#	

1/7$1$g$NM[\$
aF<-27$&g1\$::$aF<-27$&gNM[\$

1/7$1$g$NM[\$
&F<-27$&$g$1\$::$&F<-27$&gNM[\$

aF<-27$o = 123;
1/7$1 = JG/7-+-'Ko;$
$
::$FD7$"6.&$
G/7-+-'$& = 123;
1/7$1 = o;$

&F<-27$o = 123;
1/7$1 = J1/7Ko;$

G/$()$D/F&_1/+$1.$"65"@.$-_*61217$



#"'"'+. $
Java	 C#	

#&10$%JO7'1/+$7176-P$G/7-+-'…"'+. K$ #&10$%J.7'1/+$7176-P$*"'",. $1/7jk$"'+. K$

G/#&41/+$>"'F"+-$(&66-27&'$
Java	 C#	

O@.7-,;+2JK$ >(;(&66-27JK$



(&/2D''-/2@$c$.@/29'&/1i"71&/$
Java	 C#	

.@/29'&/1i-0$J791.K$l$;;;$m$ 6&24$J791.K$l$;;;$m$

.@/29'&/1i-0$#&10$,-79&0JK$l$;;;$m$ jA-79&0G,*6JA-79&0G,*6a*71&/.;O@/29'
&/1i-0Kk$
#&10$A-79&0JK$l$;;;$m$



O-'1"61i"71&/$

jO-'1"61i"F6-k8$1.$D.-0$7&$,"'4$"$26"..$".$
.-'1"61i"F6-$"/0$1.$.1,16"'$7&$"$!"#"$26"..$
1,*6-,-/71/+$79-$O-'1"61i"F6-$1/7-'%"2-;$

UD7$jO2'1*7G+/&'-k$&'$jV&/O-'1"61i-0k$"77'1FD7-$&/$
79-$*'&*-'7@$"/0$17$5166$/&7$F-$.-'1"61i-0;$
J7'"/.1-/7$1/$!"#"K$

Java	 C#	

A@(6"..$1,*6-,-/7.$ O-'1"61i"F6-$l$
$$$$$7'"/.1-/7$aF<-27$_\$
$$$$$…$
m$
$

jO-'1"61i"F6-k$
,@(6".. $l$
jO2'1*7G+/&'-k$
&F<-27$_\$
…$
m$



(6"..$6&"01/+$

Java	 C#	

(6"..$_g(6"..;%&'V",- Ju26"..x/",- vK\$
_;+-7G/.7"/2-JK\$
$
(6"..W&"0-';+-7T-.&D'2-.JK$

3271#"7&';('-"7-G/.7"/2-JL@*-$7K$
$
$
3..-,F6@;W&"0JK$



TD/c71,-$7@*-$10-/71%12"71&/$
Java	 C#	

1%J_$1/.7"/2-&%$A@(6"..K$
$$$A@(6"..$,2$g$JA@(6"..K$_\$

1%J_$1.$A@(6"..K$
$$$A@(6"..$,2$g$JA@(6"..K$_\$

A-7"0"7"$
Java	 C#	

(6"..$
(6"..$46"..$g$w;26"..\$::$2"66$&/$26"..$
(6"..$46"..g$_;+-7(6"..JK\$::2"66$&/$1/.7"/2-$

L@*-$$
L@*-$7@*-$g$7@*-&%JwK\$::$2"66$&/$26"..$
L@*-$7@*-$g$1;>-7L@*-JK$\$::2"66$&/$1/.7"/2-$

A-7"1/%&',"71&/$
Java	 C#	

b3//&7"71&/$ j377'1FD7-k$



[8$!"#"$%-"7D'-.$"F.-/7$1/$
()$

There	is	no	such	a	thing	asÉ 	



('&..$U6"7%&',$U&'7"F1617@8$
f'17-$a/2-P$TD/$3/@59-'-$



V-.7-0$26"..-.$

(6"..$0-26"'"71&/$1/.10-$"/&79-'$26"..;$
!"#"$1//-'$26"..8$$
%&'$-"29$1/.7"/2-$&%$79-$-/26&.1/+$26"..$79-'-$-_1.7.$"$
2&''-.*&/01/+$1/.7"/2-$&%$79-$1//-'$26"..$79"7$9".$"22-..$
7&$79-$-/26&.1/+$26"..B.$1/.7"/2-$#"'1"F6-.$"/0$2&/7"1/.$/&$
.7"712$,-79&0.;$
!"#"$.7"712$/-.7-0$26"..8$
79-$/-.7-0$26"..$9".$"22-..$7&$79-$.7"712$,-,F-'.$"/0$
,-79&0.$&%$79-$-/26&.1/+$26"..;$
$
()$aVWy$9".$.7"712$/-.7-0$26"..-.;$



3/&/@,&D.$1//-'$26"..-.$

F7/;.-7a/3271&/J/-5$I#-/7?"/06-' r 3271&/I#-/7hJK$l$
$$$$$$$$$$$$ba#-''10-$
$$$$$$$$$$$$*DF612$#&10$9"/06-J3271&/I#-/7$-#-/7K$l$

$$$$$$$$$$$$$$$$O@.7-,;&D7;*'1/76/Je?-66&$f&'60neK\$
$$$$$$$$$$$$m$
$$$$$$$$mK\$



p8$O1,*6-$FD7$'-6-#"/7$
01%%-'-/2-.$

Really	important	differencesÉ 	



U'1,171#-$0"7"$7@*-.$

¥! V&7$-#-'@$()$*'1,171#-$7@*-$9".$"$2&''-.*&/01/+$7@*-$
1/$!"#"8$!"#"$0&-.$/&7$9"#-$79-$D/.1+/-0$7@*-.$JD6&/+P$
D1/7P$D.9&'7$"/0$F@7-K;$

¥! L9-$2&''-.*&/01/+$&/-.$9"#"$79-$.",-$/",-$J-_2-*7$
%&'$F@7-8$79-$F@7-$7@*-$1/$!"#"$1.$.1+/-0$"/0$1.$79D.$
"/"6"+&D.$7&$79-$.F@7-$7@*-$1/$()$"/0$/&7$79-$F@7-$
7@*-K;$

¥! ()$"6.&$9".$1.$79-$0-21,"6$7@*-P$"$7@*-$59129$.7&'-.$
0-21,"6$/D,F-'.$5179&D7$'&D/01/+$-''&'.$J"7$79-$2&.7$
&%$,&'-$.*"2-$"/0$6-..$.*--0K;$

¥! VaLI8$*'1,171#-$0"7"$7@*-.$1/$()$"'-$.DF26"..-.$&%$
&F<-27P$1/$!"#"$79-@$"'-$/&7n$



U'1,171#-$0"7"$7@*-.$

¥! VaLI8$*'1,171#-$0"7"$7@*-.$1/$()$"'-$
.DF26"..-.$&%$&F<-27P$1/$!"#"$79-@$"'-$/&7n$

¥! L91.$,-"/.$79"7$"/$1/7$1/$()$1/9-'17.$"66$79-$
,-79&0.$&%$&F<-27;$$

¥! G7z.$1,*&'7"/7$7&$'-"61i-P$9&5-#-'P$79"7$79-$
*'1,171#-$7@*-.$"'-$.7166$#"6D-$7@*-.;$]&_1/+$
J79-$2&/#-'.1&/$&%$"$#"6D-$7@*-$7&$"$'-%-'-/2-$
7@*-K$&22D'.$1/$F&79$()$"/0$!"#";$



]1+$/D,F-'.$

]&79$!"#"$"/0$()$9"#-$]1+G/7-+-';$$
G7z.$%&'$*'-21.1&/$J6"'+-K$1/7-+-'.;$
$
!"#"$"6.&$9".P$FD7$()$9"./z7P$]1+H-21,"6;$
$



322-..$,&01%1-'$
Java	 C#	

*DF612$ 322-..$/&7$61,17-0$ 322-..$/&7$61,17-0$

*'&7-27-0$ 322-..$61,17-0$7&$79-$
*"24"+-$"/0$7&$.DF26"..-.$
"6.&$1/$"$01%%-'-/7$*"24"+-$
$

322-..$61,17-0$7&$79-$
2&/7"1/1/+$26"..$"/0$17.$
.DF26"..-.$

*'&7-27-0$1/7-'/"6$ 322-..$61,17-0$7&$791.$
*'&+'",$&'$7@*-.$0-'1#-0$
%'&,$79-$2&/7"1/1/+$26"..$

1/7-'/"6$ 322-..$61,17-0$7&$791.$
*'&+'",$J"..-,F6@K$

J/&$"22-..$,&01%1-'K$ $322-..$61,17-0$7&$79-$
*"24"+-$

O",-$".$*'1#"7-$

*'1#"7-$ 322-..$61,17-0$7&$79-$
2&/7"1/1/+$7@*-$

$322-..$61,17-0$7&$79-$
2&/7"1/1/+$7@*-$



S'1-/0$3..-,F6@$J()$&/6@K$

L9-$%'1-/0$"..-,F6@$%-"7D'-$"66&5.$"/$1/7-'/"6$
7@*-$&'$1/7-'/"6$,-,F-'$&%$"/$"..-,F6@$7&$F-$
"22-..-0$%'&,$"/&79-'$"..-,F6@;$$

$
L&$+1#-$&/-$"..-,F6@$"22-..$7&$"/&79-'$
"..-,F6@B.$1/7-'/"6$7@*-.$"/0$,-,F-'.P$79-$
jG/7-'/"6.C1.1F6-L&377'1FD7-k$"77'1FD7-$1.$D.-0;$

$
$



G/9-'17"/2-$
Java	 C#	

26"..$]$-_7-/0. $3$1,*6-,-/7. $(&,*"'"F6-$
l…m$

26"..$]83P$G(&,*"'"F6- $

V&7-8$
$c$$$01%%-'-/7$.@/7"_$%&'$G/7-'%"2-$1/9-'17"/2-$"/0$26"..$1/9-'17"/2-$1/$!"#"$
c! Q.D"66@$1/7-'%"2-.$/",-.$.7"'7$5179$G$1/$()$
c! S&'$F&79$!"#"$"/0$()$1/9-'17"/2-$1.$$

c! OGV>WI$%&'$26"..-.$
c! AQWLGUWI$%&'$G/7-'%"2-.$$

Java	 C#	

I#-'@791/+$0-'1#-.$%'&,$aF<-27;$$
L91.$1/26D0-.$26"..-.$@&D$2'-"7-P$
/&7$1/26D01/+$*'1,171#-$7@*-.;$$

I#-'@791/+$D671,"7-6@$0-'1#-.$%'&,$aF<-27;$$
L91.$1/26D0-.$26"..-.$@&D$2'-"7-P$$
".$5-66$".$#"6D-$7@*-.$.D29$".$1/7$&'$
.7'D27.;$



U"'71"6$26"..-.8$$"$()$&/6@$%-"7D'-$

¥! f179$()$@&D$2"/$0-%1/-$"$26"..$"2'&..$,D671*6-$
%16-.;$$$

¥! L9-$'-"6$D.-$&%$791.$1.$59-/$@&D$"'-$+-/-'"71/+$
2&0-$"/0$@&D$5"/7$7&$F-$"F6-$7&$9"#-$*"'7$&%$
"$26"..$+-/-'"7-0P$FD7$.7166$9"#-$79-$&79-'$*"'7$
&%$79-$26"..$,"/D"66@$2&/7'&66-0$"/0$
#-'.1&/-0;$



Q/-_7-/0"F6- $26"..-.$

Java	 C#	

%1/"6$26"..$]$l…m$ .-"6-0$26"..$]$l…m$

O7"712$2&/.7'D27&'$
Java	 C#	

(6"..$O7"712G/17L-.7$l$$$
$$.7"712l$::$2"66-0$F-%&'-$%1'.7$D.-$&%$.7"712$26"..$
$$$$O@.7-,;&D7;*'1/76/JeG/$.7"712$2&/.7'D27&'eK\$
$$m$
$$…m$

(6"..$O7"712G/17L-.7$l$$
$$.7"712$O7"712G/17L-.7JKl$
$$$$(&/.&6-;f'17-W1/-JeG/$.7"712$2&/.7'D27&'eK\$
$$m$
$$…m$



H-.7'D27&'$$
V&/cH-7-',1/1.712$aF<-27$(6-"/D*$

Java	 C#	

%1/"61i-JK$$ ~XJK

(&/.7'D27&'$29"1/1/+$
Java	 C#	

.D*-' JK$ F".- JK$

*DF612$26"..$(9160$-_7-/0. $U"'-/7$
l$
$$$$*DF612$(9160JK$l$
$$$$$$$$.D*-'Je*"'", eK\$
$$$$$$$$O@.7-,;&D7;*'1/76/Je(9160$(&/.7'D27&';eK\$
$$$$m$
$$… .D*-' ;%JK\…m$

*DF612$26"..$(9160$8$U"'-/7$
l$
$$$$*DF612$(9160JK$8$F".-Jv*"'", eK$
$$$$l$
$$$$$$$$(&/.&6-;f'17-W1/-Je(9160$(&/.7'D27&';eK\$
$$$$m$
$$… F".- ;%JK\…m$

G/$()P$0-.7'D27&'.$"D7&,"712"66@$2"66$79-$F".-$26"..$0-.7'D27&'$"%7-'$-_-2D71/+P$
59129$1.$/&7$79-$2".-$1/$!"#";$



(&/.7'"1/7$&/$*DF612$26"..-.$$

G/$!"#"P$79-'-$2"/$&/6@$F-$&/-$26"..$*-'$.&D'2-$
%16-$79"7$9".$*DF612$"22-..$"/0$17$,D.7$9"#-$79-$
.",-$/",-$".$79-$.&D'2-$%16-;$

$
()$0&-.$/&7$9"#-$.D29$2&/.7'"1/7;$
$



C1'7D"6$,-79&0.$
Java	 C#	

366$,-79&0.$"'-$F@$0-%"D67$#1'7D"6$"/0$@&D$
2"/$&#-''10-$79-,$J0@/",12$F1/01/+K;$
$
!"#"$9".$.7"712$F1/01/+$%&'8$
%1/"6P$.7"712$"/0$*'1#"7-$,-79&0.;$
$
y&D$2"/$"//&7"7-$&#-''101/+$,-79&0.8$
ba#-''10-$
*DF612$#&10$,@A-79&0JK$l$;;;$m$
$
$
$

366$,-79&0.$"'-$/&/c#1'7D"6$J.7"712$F1/01/+K;$
$
L&$&#-''10-$"$,-79&0$1/$79-$*"'-/7$26"..P$
,"4-$.D'-$79-$,-79&0$&%$79-$*"'-/7$26"..$
1.$0-%1/-0$".$#1'7D"6$D.1/+$79-$#1'7D"6$
4-@5&'0;$
$
26"..$A@U"'-/7(6"..$l$
$$$$*DF612$#1'7D"6$#&10$A@A-79&0JK$l$;;;$m$
m$
G/$79-$29160$26"..P$79-$,-79&0$,D.7$D.-$79-$
&#-''10-$4-@5&'0;$
$
26"..$A@(9160(6"..$8$A@U"'-/7(6"..$l$
$$$$*DF612$&#-''10-$#&10$A@A-79&0JK$l$;;;$m$
m$



I/D,-'"71&/.$

¥! !"#"$,"0-$-/D,-'"71&/.$<D.7$614-$26"..-.P$
-_2-*7$79-@$0&$/&7$9"#-$1/9-'17"/2-;$$$

¥! ()$-/D,-'"71&/.$"'-$,&'-$"6&/+$79-$61/-.$&%$
(:(EE$1,*6-,-/7"71&/.$1/$59129$79-@$"'-$<D.7$
F".12"66@$1/7-+-'.P$FD7$79-@$.D**&'7$79-$
L&O7'1/+$,-79&0P$.&$79-@$2"/$$'-*&'7$79-1'$
#"6D-$".$.7'1/+$J.D29$".$uV&'79eK$"/0$/&7$<D.7$
"/$"/$$1/7-+-';$

Java	 C#	

-/D, P$2"/$9"#-$%1-60.P$,-79&0.$"/0$
1,*6-,-/7$1/7-'%"2-.$"/0$"'-$7@*-."%-$

-/D, P$2"//&7$9"#-$,-79&0.P$%1-60.$&'$
1,*6-,-/7$1/7-'%"2-.P$/&7$7@*-."%-$$



I{D"617@$29-24$
Java	 C#	

C"6D-$-{D"617@8$$b gg a$
$
T-%-'-/2-$-{D"617@$J10-/717@K8$$Fgg"\$
$
$
I{D"617@$%&'$'-%-'-/2- $7@*-.8$
&#-''10-$aF<-27;-{D"6.JaF<-27K$
&#-''10-$$aF<-27;9".92&0-JK$
$
$

C"6D-$-{D"617@8$$b gg a$
$
T-%-'-/2-$-{D"617@$J10-/717@K8$
O@.7-,;aF<-27;T-%-'-/2-I{D"6.J"P$FK\$
$
I{D"617@$%&'$'-%-'-/2- $7@*-.8$
&#-''10-$aF<-27;I{D"6.JaF<-27K$
&#-''10-$aF<-27;>-7?".9(&0-JK$
$
a*71&/"66@$$&#-'6&"0$79-$gg$"/0$ng$&*-'"7&'. $
$
$
$
$



>-/-'12.$
¥! 3679&D+9P$79-$>-/-'12.$%-"7D'-$1/$F&79$()$"/0$!"#"$1.$.1,16"'$

1/$2&/2-*7$7&$7-,*6"7-.$1/$(EE;$

¥! >-/-'12.$1/$!"#"$"/0$()$6&&4-$#-'@$.1,16"'P$FD7$
1,*6-,-/7"71&/.$"'-$9&5-#-'${D17-$01%%-'-/7;$

$

$
$

$
$

$
¥! ()$1,*6-,-/7"71&/$1.$"6.&$,&'-$-%%121-/7$J0&-./z7$0&$"/@$

2".7K;$

Java	 C#	

79-$+-/-'12$%D/271&/"617@$1.$1,*6-,-/7-0$
D.1/+$7@*-$-'".D'-;$L9-$+-/-'12$7@*-$
1/%&',"71&/$1.$*'-.-/7$"7$2&,*16-$71,-P$
"%7-'$59129$17$1.$-'".-0$"/0$"66$79-$7@*-$
0-26"'"71&/.$"'-$'-*6"2-0$5179$aF<-27;$
(".7.$"'-$"D7&,"712"66@$1/.-'7-0$1/$79-$'1+97$
*6"2-.;$?-/2-P$'D/71,-$1/7'&.*-271&/$0&-.$
/&7$'-#-"6$79-$+-/-'12;$$

*-',17.$%D66$'D/71,-$1/7'&.*-271&/$&%$
+-/-'12$7@*-.$"/0$+-/-'12$7@*-$*"'",-7-'.$
JD.-%D6$-;+;$%&'$1/.7"/2-$2'-"71&/$"/0$"''"@$
2'-"71&/K;$$



f-"4$'-%-'-/2-.$

S&'$"/$-_*6"/"71&/$.--$"6.&8
977*.8::5-F;"'291#-;&'+:5-F:M==RNN[=N=[Z^Z:977*8::5-F6&+.;<"#";/-7:
F6&+:-/129&6".:"'291#-:M==R:=^:D/0-'.7"/01/+x5;97,6$

Java	 C#	

.&,-(&66-271&/;"00J1/-5 $
f-"4T-%-'-/2- J/-5$A@H"7"J1KK\$
$
!"#"$"6.&$9".8$
¥! O&%7T-%-'-/2-$
¥! U9"/7&,T-%-'-/2- $

.&,-(&66-271&/;300J/-5$
f-"4T-%-'-/2- J/-5$A@H"7"J1KK\$



H1%%-'-/7$&*-'"7&'.8$hhh$"/0$ch$
$
!"#"$&/6@8$$
L9-$hhh$&*-'"7&'$1.$79-$D/.1+/-0$'1+97$F17c.91%7;$G7$-%%-271#-6@$01#10-.$
79-$&*-'"/0$F@$$M$7&$79-$*&5-'$&%$79-$'1+97$&*-'"/0;$
$
L9-$01%%-'-/2-$F-75--/$hh$"/0$hhh$5&D60$&/6@$.9&5$D*$59-/$.91%71/+$
/-+"71#-$/D,F-'.;$L9-$hh$&*-'"7&'$.91%7.$"$N$F17$1/7&$79-$,&.7$
.1+/1%12"/7$F17$1%$17$5".$"$NP$"/0$79-$hhh$.91%7.$1/$"$=$'-+"'06-..;$
$
()$&/6@8$
L9-$ch$&*-'"7&'$2&,F1/-.$*&1/7-'$0-'-%-'-/21/+$"/0$,-,F-'$"22-..$
J".$1/$(P$(EEK;$
L9-$ch$&*-'"7&'$2"/$F-$D.-0$&/6@$1/$2&0-$79"7$1.$,"'4-0$".$D/."%-;$
L9-$ch$&*-'"7&'$2"//&7$F-$&#-'6&"0-0;$
$
$
$



(9-24-0cD/29-24-0$-_2-*71&/.$

L9-$29-24-0$-_2-*71&/.$79"7$"$,-79&0$,"@$
'"1.-$"'-$*"'7$&%$79-$,-79&0B.$.1+/"7D'-;$S&'$
1/.7"/2-P$1%$"$,-79&0$,1+97$79'&5$"/$
GaI_2-*71&/P$17$,D.7$0-26"'-$791.$%"27$-_*612176@$1/$
17.$,-79&0$.1+/"7D'-;$S"16D'-$7&$0&$.&$'"1.-.$"$
2&,*16-c71,-$-''&';$
$
()$0&-.$/&7$1/26D0-$29-24-0$-_2-*71&/.P$!"#"$
0&-.;$



79'&5:79'&5.$



VD66"F6-$7@*-.$J()K$

3$/D66"F6-$7@*-.$1.$"/$1/.7"/2-$&%$79-$O@.7-,;VD66"F6-$7@*-;$$
$
3$/D66"F6-$7@*-$2"/$'-*'-.-/7$79-$/&',"6$'"/+-$&%$#"6D-.$%&'$
"/$D/0-'6@1/+$#"6D-$7@*-$".$5-66$".$79-$/D66$#"6D-;$$
$
S&'$-_",*6-P$79-$7@*-$VD66"F6-r F&&6h$2"/$'-*'-.-/7$79-$
#"6D-.$7'D-P$%"6.-$"/0$/D66;$$
$
3$/D66"F6-$7@*-$2"/$F-$0-26"'-0$F@$"**-/01/+$79-$&*-'"7&'$B`B$
7&$79-$/",-$&%$"$#"6D-$7@*-$59-/$0-26"'1/+$79-$#"'1"F6-;$
F&&6̀$1.$-{D1#"6-/7$7&$VD66"F6-r F&&6h;$$$$



/D66$2&"6-.21/+$&*-'"7&'8$``$J()K$

.7'1/+$*"+-L176-$g$.D**61-0L176-$̀`$eH-%"D67$L176-e\$
$
::$1.$-{D1#"6-/7$7&$
$
.7'1/+$*"+-L176-$g$J.D**61-0L176-$ng$/D66K$`$.D**61-0L176-$8$
eH-%"D67$L176-e\$
$
::$"/0$1.$-{D1#"6-/7$7&$
$
.7'1/+$*"+-L176-\$
1%$J.D**61-0L176-$ng$/D66K$*"+-L176-$g$.D**61-0L176-\$
-6.-$$*"+-L176-$g$eH-%"D67$L176-v\$



O",-$1/$!"#"$Ja*71&/"6K$

O7'1/+$,@L176-g/D66\$$
a*71&/"6rO7'1/+h$.D**61-0L176-ga*71&/"6;&%VD66"F6-J,@L176-K\$
O7'1/+$7176-$g$.D**61-0L176-;&'I6.-JeH-%"D67$L176-eK\$
O@.7-,;&D7;*'1/76/J7176-K\$$$$$$$$$
$
::$"6.&8$
O7'1/+$7176-M$g$.D**61-0L176-;&'I6.->-7JJKch$l$
$$$$$$$$$$$$'-7D'/$/-5$O7'1/+JeH-%"D67$L176-MeK\mK\$
O@.7-,;&D7;*'1/76/J7176-MK\$

a*71&/"6$9".$.-#-'"6$&79-'$,-79&0.$



H&2D,-/7"71&/$+-/-'"71&/$
Java	 C#	

tt$
$t$("62D6"7-.$79-$.{D"'- $&%$"$/D,F-' ;$$
$t$b*"'", $/D, $79-$/D,F-' $7&$2"62D6"7-;$$
$t$b'-7D'/ $79-$.{D"'- $&%$79-$/D,F-' ;$$
$t$b-_2-*71&/$VD,F-'L&&]1+I_2-*71&/$791.$
&22D'.$1%$79-$.{D"'- $&%$79-$/D,F-' $$
$t$1.$7&&$F1+$7&$F-$.7&'-0$1/$"/$1/7;$$
$t:$
$*DF612$.7"712$1/7$.{D"'- J1/7$/D, K$79'&5.$
VD,F-'L&&]1+I_2-*71&/lm$
$

:::r.D,,"'@h("62D6"7-.$79-$.{D"'-$&%$"$
/D,F-';r:.D,,"'@h$
:::r *"'", $/",-ge /D, ehL9-$/D,F-'$7&$
2"62D6"7-;r:*"'", h$
:::r'-7D'/hL9-$.{D"'-$&%$79-$/D,F-';$r:'-7D'/h$
:::r-_2-*71&/h VD,F-'L&&]1+I_2-*71&/$c$791.$
&22D'.$1%$79-$.{D"'-$&%$79-$/D,F-'$$
:::1.$7&&$F1+$7&$F-$.7&'-0$1/$"/$1/7;$r:-_2-*71&/h$
$*DF612$.7"712$1/7$.{D"'-J1/7$/D, Klm$

!"#"0&2$#.$$()$wAW$
$

()$wAW$1.$,&'-$61,17-0$79"/$!"#"0&2$



H&2D,-/7"71&/$+-/-'"71&/$
!"#"0&2$"66&5.$&/-$7&$0&2D,-/7$79-$%&66&51/+$,-7"0"7"$"F&D7$"$,-79&08$
¥! H-.2'1*71&/$&%$79-$,-79&0;$
¥! I_2-*71&/.$79'&5/$F@$79-$,-79&0;$
¥! U"'",-7-'.$79-$,-79&0$"22-*7.$
¥! T-7D'/$7@*-$&%$79-$,-79&0;$
¥! 3..&21"7-0$,-79&0.$"/0$,-,F-'.;$
¥! G/012"71&/$".$7&$59-79-'$79-$3UG$9".$F--/$0-*'-2"7-0$&'$/&7;$
¥! C-'.1&/$&%$79-$3UG$79-$,-79&0$5".$%1'.7$"00-0;$
¥! L9-$0-*'-2"7-0$1/%&',"71&/$1.$"6.&$D.-0$F@$79-$2&,*16-'$59129$1..D-.$"$5"'/1/+$1%$"$2"66$7&$"$

,-79&0$,"'4-0$5179$79-$0-*'-2"7-0$7"+$1.$-/2&D/7-'-0$0D'1/+$2&,*16"71&/;$$
$
!"#"0&2$"6.&$*'&#10-.$79-$%&66&51/+$1/%&',"71&/$"D7&,"712"66@8$
¥! G/9-'17-0$3UG$
¥! W1.7$&%$0-'1#-0$26"..-.$
¥! W1.7$&%$1,*6-,-/71/+$26"..-.$%&'$1/7-'%"2-.$
¥! O-'1"61i-0$%&',$&%$79-$26"..$
¥! 36*9"F-712"6$26"..$61.71/+;$

¥! U"24"+-$91-'"'29@$1/$"$7'--$%&',"7;$
$



^8$()$%-"7D'-.$"F.-/7$1/$
!"#"$

There	is	no	such	a	thing	asÉ 	



U'-*'&2-..&'$01'-271#-.$

¥! ()$9".$*'&*'&2-..&' $01'-271#-.$J.1,16"'$7&$
79&.-$&%$($"/0$(EEK$

$
3679&D+9$79-$2&,*16-'$0&-./B7$9"#-$"$.-*"'"7-$
*'-*'&2-..&'P$79-$01'-271#-.$"'-$*'&2-..-0$".$1%$
79-'-$5-'-$&/-;$L9-@$"'-$D.-0$7&$9-6*$1/$
2&/0171&/"6$2&,*16"71&/;$$
Q/614-$($"/0$(EE$01'-271#-.P$@&D$2"//&7$D.-$
79-.-$01'-271#-.$7&$2'-"7-$,"2'&.;$



G,*612176@$7@*-0$#"'1"F6-.$

#"' $1$g$N=\$::$1,*612176@$7@*-0$$$
1/7$1$g$N=\$::-_*612176@$7@*-0$$
$
V&7-8$1/$!"#"$7@*-$1/%-'-/2-$1.$&/6@$0&/-$5179$
+-/-'12.P$FD7$79-$&79-'$5"@$'&D/08$

$W1/4-0W1.7rO7'1/+h$_g/-5$W1/4-0W1.7rhJK\$



U'&*-'71-.$J()$&/6@K$
Java	 C#	

*DF612$26"..$U'&*?&60-'$l$
				private	int	someProperty	=	0;	
				public	int	getSomeProperty(){	
									return	someProperty;	}	
					public	void	setSomeProperty(int	x)	{		
									someProperty	=	x;	}	
m$
$
*DF612$26"..$U'&*-'7@L-.7-'$l$
$$$*DF612$.7"712$#&10$,"1/JO7'1/+jk$"'+. K$$l$
$$$$$$U'&*?&60-'$*'&*?&60$g$/-5$U'&*?&60-'JK\$
								propHold.setSomeProperty	(5);	
$$$$$$$$O@.7-,;&D7;*'1/76/JeU'&*-'7@$C"6D-8$eP$$$
																propHold.getSomePropertyK\$
$$$$m$
m$

*DF612$26"..$U'&*?&60-'$l$
				private	int	someProperty	=	0;	
				public	int	SomeProperty	
				{	
							get	{	return	someProperty;	}	
							set	{someProperty	=	value;	}	
				}	
m$
*DF612$26"..$U'&*-'7@L-.7-'$l$
$$$*DF612$.7"712$#&10$A"1/J.7'1/+jk$"'+. K$$l$
$$$$$$U'&*?&60-'$*'&*?&60$g$/-5$U'&*?&60-'JK\$
						propHold.SomeProperty	=	5;	
$$$$$$$$(&/.&6-;f'17-W1/-JeU'&*-'7@$C"6D-8$l=meP$$
															propHold.SomePropertyK\$
$$$$m$
m$

y&D$2"/$".4$79-$GHI$7&$2'-"7-$+-77-'.$"/0$.-77-'.$%&'$@&D$



U'&*-'71-.$J()$&/6@K$

L&$79-$261-/7P$"$*'&*-'7@$6&&4.$614-$"$,-,F-'$#"'1"F6-P$$
FD7$7&$79-$1,*6-,-/7&' $&%$79-$26"..$17$6&&4.$614-$"$
,-79&0;$$
$
G7$"66&5.$@&D$7&7"6$-/2"*.D6"71&/$"/0$0"7"$9101/+$$
5916-$+1#1/+$@&D'$261-/7.$-".@$"22-..$7&$79-$,-,F-'.;$
$
L9-$#"6D-$1.$1,*612176@$"#"16"F6-$7&$79-$*'&*-'7@;$
$
y&D$2"/$9"#-$'-"0&/6@$"/0$5'17-&/6@$*'&*-'71-.;$
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/* overflow detected only if /checked compiler option on */$
$$$byte a  = (byte) num; 
$
$$$checked{              
        byte b = (byte) num; /* overflow ALWAYS detected */     
    }
 $
   unchecked{          
        byte c = (byte) num; /* overflow NEVER detected */      
    }$
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public static unsafe void SortJint* array, int sizeK{
    forJint ig 0; i r$size c 1; iEEK
        forJint j = i E 1; j <r size; jEEK$
        ifJarrayjik > arrayjjk$K$
            SwapJXarrayjik, Xarrayjjk$K; 
    }$
$
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This	is	big!	



3UG.$J!"#"K$

Java	APIs	

Java		
Programming	
Language	

Java		
Virtual	Machine	

Java		
Commerce™	

JavaBeans	

Java		
Security™	

Java		
Management	

Java		
Media	

Java	Server™	

Java		
Enterprise	
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