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! "#$%&'()#('*+)#,-..-$-#'..'('#(*,,('.'$/*/)#0-&'#.'1%'2

! 3)(1-+*#4)..*

! 3)(1-+*#&-5)+'#64+-*/)$1 ,-)$/7

!"##$%&%'(")*+'%,-*,'./%$*,$%"0*
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! "+#&'/-8-#,)9#.'&,+)0'#,'(#(*,,('.'$/*('#$%&'()#('*+)#*//(*:'(.-#
0-8)0)#5)$*()#;#<%'++-#8'//-#)$#3)(1-+*#=)..*>

! "#$%&'()(&*+,'+*-*'%$(. /*0($++*(#$%1'%'(2+)0*(*%(32$+0'(4'&'5

! 6(/*0(,$7(*8(+$1%' &$8(%24$7'(&)(7),,7$+$%0)7$

! 9:;.<6=(/*0(,$7(7),,7$+$%0)7$(8)(,)70$(*%0$7)(&$8(%24$7'

! >?.<;9@6=(/*0(,$7(7),,7$+$%0)7$(8)(,)70$(&$A*4)8$ &$8(%24$7'

1*$2+0",3*&&"
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1*$2+0",3*&&"

! ?$#.)./'&*#8)#$%&'(*@)-$'#)$#:)(1-+*#4)..*#; <%'++-#)$#0%)2

4 5+&6#*)7)#0-&8-((+&9)":#(+&8-;)3+(-&< )36();).+

4 5+&6#*)7)#0-&8-((+&9)":#(+&8-;)3+(-&2:2+(-&)0&.2..)&)&023-")

! A-$#<%'./-#&'/-8-#+B)$/'(:*++-#8)#$%&'()#)$/'()#(*,,('.'$/*5)+)#;#

CD6E!"#7F#E!"#G#

! HB)$/'(:*++- (*,,('.'$/*5)+'#8*++*#,*(/'#8'0)&*+'#;#

CIF#JKE$G>
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! "#$$%&'()% *' +%,-.- .($$.-/-&0(.- &#)-.' .-(,' 1%& 2 3'04 5%//'()% *-1'*-.-
*' *-*'1(.-6

! 7 3'0 (, /-8&%9 : 3'0 (,,( $(.0- '&0-.( - ; 3'0 (,,( $(.0- *-1')(,-4

! <$$#.- 7 3'0 (, /-8&%9 = 3'0 (,,( $(.0- '&0-.( - > 3'0 (,,( $(.0- *-1')(,-4

! ?( /1-,0( @ *-00(0( *(,,- &-1-//'0A $.(0'1B-4

! "- +%,-//')% .($$.-/-&0(.- &#)-.' 1B- B(&&% #&( $(.0- '&0-.( 8.(&*- C-
D#'&*' 1B- B(&&% #& +(,%.- E 8.(&*-F )( #&( $.-1'/'%&- $'11%,( C*-*'1(&*%
)-&% 3'0 (,,( $(.0- *-1')(,- *-, &#)-.%F /1-8,'-.-))% ,( /-1%&*(
%$G'%&-4

! "- +%,-//')% .($$.-/-&0(.- &#)-.' 1B- B(&&% $(.0- '&0-.( $'11%,( )( #&(
8.(&*- $.-1'/'%&- *-1')(,-9 /1-8,'-.-))% ,( $.')( %$G'%&-4

1*$2+0",3*&&"
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! B'%+*&$7*)4' *8 %24$7' CD6EC *% /)+$ 6FD G++' #*$%$ 7),,7$+$%0)0' *%
/*%)7*' *% #*71'8) H*++) A'4$ +$12$5

! I* A'%+*&$7) 8) ,)70$ *%0$7) C $ 8) +* 7*,'70) *% /)+$ E

C01?6F62

! J) ,)70$ &$A*4)8$ #*$%$ +A'4,'+0) ,$7 4'80*,8*A)-*'%* +2AA$++*#$5

FD6EC(K(E(?(FDEC(((((à F $(7*,'70'(FDEC

FDEC(K(E(?(FDC à F $(7*,'70'(FDC

FDC(K(E(?(6((((à 6 à +0',

! L2*%&* CD6EC01 ? 6F6DFF62
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! M$7 7),,7$+$%0)7$ 2% %24$7' /*%)7*' *% #*71'8) H*++) *% /)+$ &$A*4)8$N
7*A'77*)4' )88) &$H*%*-*'%$ #*+0) %$88$ 8$-*'%* 7$8)0*#$ )88$ A'%#$7+*'%* &)
/)+$ ) /)+$D

! B'%+*&$7*)4' *8 %24$7' 6F6DF62N $ 7),,7$+$%0*)4'8' *% /)+$ 6F

101.012 =1⋅2
2 +0 ⋅21 +1⋅20 +0 ⋅2−1 +1⋅2−2 = 4+0+1+0+0.25= 5.2510
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! I#)%0)11*5

4 =):)8).> 8-((+ 6#*)7)#0- +**-:0+.+ +((+ 9)":#(+

< ="," .'$$' ' 6'0 )$$+4,)0' >+# 1"&'.'1)#+ 5) >)#0+ ',0+#) + 5) >)#0+ .#)?'",)#')

4 ?36+..+ *2((+ 6"-;)*)#0- 0-( ;#8)$);+"- ) 023-")

< @)44'"#+ A '5 ,*/+#" &' 6'0 >+# 1"&'.'1)#+ 5) >)#0+ ',0+#)B >'C 6)$$) $)#D 5)
>#+1'$'",+ ,+5 1"&'.'1)#+ ' ,*/+#' >'11"5'
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4 @*+&20&,).&6-"&"+66"-*-0.+"-&)(&*-:0#&*

4 @*+&+(.")&,).&6-"&"+66"-*-0.+"-&(+&3+0.)**+&3

4 @*+&+(.")&6-"&;#8)$);+"-&(A-*6#0-0.-&-

4 B+(&CDEF&+8#..+&(#&*.+08+"8&?'''! GFH" 0-((+&,+*-&I%&

Rappresentazione in virgola mobile

I Usa un bit per rappresentare il segno s.

I Usa altri bit per rappresentare la mantissa m.

I Usa altri per codificare l’esponente e.

I Dal 1985 adota lo standard IEEE1 7542 nella base 2.
I IEEE 754 prevede due forme di codifica:

1 normalizzata;
2 denormalizzata.

1IEEE sta per Institute of Electrical and Electronics Engineers.
2Adottata da tutti i programmi e le componenti di calcolo dell’elaboratore.
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! H* ,-.)@)-$' 8'++* :)(1-+* ; :*()*5)+' ,'( *:'(' %$* (*,,('.'$/*@)-$'
)$ $-/*@)-$' .0)'$/)4)0* )$ 0%)2

4 20A20);+ ;)$"+ + *)0)*."+ 8-((+ 9)":#(+

4 20+ 6+".- $"+7)#0+")+

4 20 -*6#0-0.- +( J2+(- *) 8-9- -(-9+"- (+ ,+*- 8-( 023-"#

! G+$4,*5

COPDQPR01® CDOPQPR01S6F2 6F66DF66F2® 6NF66F66F2SE<

=77'">)?%/6'@
A'--;'7':9%/ -;'79/6'6&' +'--) .)7' 2 B 7&)&/ ")99"'7'6&)&/ 9'" 7':9-%#%&C ,")8%#) %6 .)7' 01D %6 "')-&C %-
#)-#/-)&/"' ")99"'7'6&) %6 .)7' 2 )6#$' -;'79/6'6&'
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0#.+7)#0-&)0&9)":#(+&$)**+

4 L23-")&"-+()&"+66"-*-0.+.)&8+&20+&;#66)+&8)&023-")M

4 N+0.)**+&ONP

4 '*6#0-0.- O'P

4 Q-:0#&OQP

4 @0&023-"# R&*+"> *;")..# ;#3-&R&S&OTCP# UN&U&V$

1*$2+0",/+4*0%
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• Q-36();-Y*)0:#(+ 6"-;)*)#0- *2 ZI&,).&O0#.+7)#0- NQPM

• B#66)+ 6"-;)*)#0- *2 [H&,).&O0#.+7)#0- NQPM

2...
2 2...,1 yyyyxxxx ×
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! B'4$ A'%#$70*7$ 2% %24$7' 7$)8$ &) /)+$ 6F *% /)+$ EN *% #*71'8) 4'/*8$T

! G+$4,*'5 A'%#$70*7$ ;QDC=01 *% /)+$ ED

! +* A'%#$70$ 8) ,)70$ *%0$7) ;Q=01 ? ;666=2U

! +* A'%+*&$7) 8) ,)70$ H7)-*'%)7*) ;FDC=01 ? ;6DF=2U

! +* A'%+*&$7) *8 %24$7' /*%)7*' '00$%20' A'%#$70$%&' ,)70$ *%0$7) $ ,)70$
H7)-*'%)7*)

;666D6=2 ?(6SE2 @6SE0 @6SE1 @6SEE0
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! V++$7#)-*'%$5 8W$+,'%$%0$ ,2X )++24$7$ #)8'7* %$1)0*#* ;32*%&* * %24$7* *%
#*71'8) 4'/*8$ ,'++'%' $++$7$ 7),,7$+$%0)0* *% YI $ B"E=

! Z%) 7),,7$+$%0)-*'%$ A'42%$ 7),,7$+$%0)5

! 8W$+,'%$%0$ *% $AA$++' 6EQ ;,$7 8) +$4,8*A*0[ &$* A)8A'8*=

! 8) 4)%0*++) %$88W*%0$7#)88' \6N E=

! M$7 A)8A'8)7$ *8 #)8'7$ &* 2% %24$7' *% #*71'8) 4'/*8$5

1*$2+0",/+4*0%

L#M#6DJ7% NO#N#E&"#'(
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1*$2+0",/+4*0%

Standard IEEE 754: normalizzata

I La codifica da binario a decimale dell’esponente assume un
valore intero compreso tra 1 e 254 (estremi inclusi).

I La mantissa prevede una qualunque sequenza di bit.

I Numero corrispondente ad un float (32 bit) risulta:
N10 = (�1)s · 1.m · 2e�127

m é il numero intero ottenuto dalla codifica da binario a
decimale della mantissa;

e é il numero intero ottenuto dalla codifica da binario a
decimale dell’esponente;

s é il segno;

la costante 127 é detta di polarizzazione.
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! "+ (*$1' ; 8*/- 8*+ $%&'(- 8) 5)/ 8'++P'.,-$'$/'
4 ?( 023-"# "-+(- $(#+. 6)\ 6);;#(# )0 9+(#"- +**#(2.# *) ]+ J2+08# (+
3+0.)**+ 3 < ;#36#*.+ 8+ .2..) ^ - (A-*6#0-0.- - +**23- )( 9+(#"- 3)0)3#K
#**)+ CM

L%&' S C%O^^^^^^^^^^ % % % ^P" _ I!(!") S C%^ _ "(!"*

4 ?( 023-"# "-+(- $(#+. 6)\ :"+08- *) ]+ J2+08# (+ 3+0.)**+ 3 < ;#36#*.+
8+ .2..) C - (A-*6#0-0.- - +**23- )( 9+(#"- 3+**)3#K #**)+ IFHM
L%+, S C%OCCCCCCCCCC % % % CP" _ I"-.(!") S C%OCCCCCCCCCC % % % CP" _ I!") `
Z%H a C^/0

! H* ,('0).)-$' ; 8*/* 8*+ $%&'(- 8) 5)/ $'++* &*$/)..*

1*$2+0",/+4*0%
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! ]),,7$+$%0)%&'(2%(%24$7'(7$)8$(% *%(#*71'8)(4'/*8$(+*(A'44$00$(2%(
$77'7$(&*(),,7'++*4)-*'%$D

! 9%(7$)80[(#*$%$(7),,7$+$%0)0'(2%(%24$7'(7)-*'%)8$(%W(A'%(2%(%24$7'(
8*4*0)0'(&*(A*H7$(+*1%*H*A)0*#$5(

G]]V]G("IIVJZ^V5($!?(%<%W

G]]V]G(]GJ"^9_V5($F?$! `% ?(;%<%W=`%

!((((JW'7&*%$(&*(17)%&$--)(&$88W$77'7$()++'820'(&*,$%&$(&)8(%24$7'(&*(A*H7$(
+*1%*H*A)0*#$($(&)88W'7&*%$(&*(17)%&$--)(&$8(%24$7'

!((((JW'7&*%$(&*(17)%&$--)(&$88W$77'7$(7$8)0*#'(&*,$%&$(+'8'(&)8(%24$7'(&*(
A*H7$(+*1%*H*A)0*#$

5$$+$%,"&&+0.(+,%-,%$$+$%,$%0"(*6+
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! A*(*//'()

! Q%-$)

! 3)8'-#

! R>

!"##$%&%'(")*+'%,-*,".($%,*'/+$0")*+'*
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! M'++*)4'()++'A*)7$()('1%*(A)7)00$7$ ;32)8$(8$00$7)(4*%2+A'8)N(8$00$7)(

4)*2+A'8)N(#'A)8$()AA$%0)0)($(+$1%'(&*(*%0$7,2%-*'%$=(2%(%24$7'D

! 9(A)7)00$7*(,'++'%'($++$7$(7),,7$+$%0)0*(*%5

< 2=!--%$0),&)#&E%:%1)#)00+#+%A%#)>>#+$+,0)0"%1",%F%6'0%>+#%*,%0"0)5+%&'%:8G%$'/6"5'%

#)>>#+$+,0)6'5'%HI*)5'%1'.#+B%5+00+#+%/)'*$1"5+%+%5+00+#+%/',*$1"5+JK

< 2=!--%+$0+$)E%:%1)#)00+#+%%A%#)>>#+$+,0)0"%1",%G%6'0%#)>>#+$+,0)6'5'%.',"%)%8LM%$'/6"5'%H'%

1)#)00+#'%',%>'C%$","%*$)0'%>+#%+$+/>'"%>+#%1)#)00+#'%)11+,0)0'JK

< NO-!PQRE%:%1)#)00+#+%A #)>>#+$+,0)0"%1",%*,%,*/+#"%/)44'"#+%&'%6'0%H0#)%G%+%S8%6'0%

>+#%1)#)00+#+J7
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! "IB99(+0)%&)7&(A'%0*$%$5

! EP(@(EP(8$00$7$(;4)*2+A'8$(@(4*%2+A'8$=

! 6F(A*H7$(&$A*4)8*(;&)(F()(a=
! +$1%*(&*(*%0$7,2%-*'%$
! A)7)00$7*(&*(A'%07'88'

! J$(A*H7$(+'%'('7&*%)0$(,$7(#)8'7$

! J$(8$00$7$(4)*2+A'8$(+'%'('7&*%)0$()8H)/$0*A)4$%0$

! J$(8$00$7$(4*%2+A'8$(+'%'('7&*%)0$()8H)/$0*A)4$%0$(;$(+'%'()(&*+0)%-)(
H*++)(&)88$(4)*2+A'8$=

89:;;,9("'-"$-
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! >)8((F()(b6(+'%'(&$*(A)7)00$7*(&*(A'%07'88'(,$7(,$7*H$7*Ac$

! >)(bE()(OQ(#)7*(A)7)00$7*

! &)(OR()(CQ(A*H7$(&$A*4)8*

! >)(CR()(PO(#)7*(A)7)00$7*

! >)(PC()(aF(8$00$7$(4)*2+A'8$(&$88d)8H)/$0'

! >)(a6()(aP(#)7*(A)7)00$7*

! >)(aQ()(6EE(8$00$7$(4*%2+A'8$(&$88d)8H)/$0'

! >)(6Eb()(6EQ(#)7*(A)7)00$7*
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Rappresentazione dei caratteri
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! H'#,*(-+'#.-$-#.'<%'$@'#8)#0*(*//'()>#

Rappresentazione dei caratteri

Le parole sono sequenze di caratteri.

01101001 01101110 01100110 01101111 01110010
i n f o r
01101101 01100001 01110100 01101001 01100011
m a t i c
01100001
a
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! A-$#J#5S/'#6E)METU7#;#,-..)5)+'#('*+)@@*('#ETU#8):'(.'#
0-&5)$*@)-$)F#<%*$/)/V#.-:(*55-$8*$/'#,'(#+*#8'.0()@)-$'#8')#
:*()#0*(*//'()#8'++*#/*5'++*#./*$8*(8#6%$#5)/#8)#/(-,,-7>#

! HB%+/)&-#5)/#*++*#8'.0()@)-$'#8'+#0*(*//'('#:)'$'#8'4)$)/-#,*()/S 5)/F#
8'8)0*/-#*+#0-$/(-++-#8)#,*()/V#6,*()/S 0W'0X7>#

< -5 6'0%&'%>)#'0D A%*,%6'0%&'%1",0#"55"%*$)0"%>+#%>#+T+,'#+%+##"#'%,+55)%0#)$/'$$'",+%"%,+55)%
/+/"#'??)?'",+%&+'%&)0'7%U)5+%$'$0+/)%>#+T+&+%5V)44'*,0)%&'%*,%W6'0 #'&",&),0+XB%
1)51"5)0"%)%$+1",&)%13+%'5%,*/+#"%&'%6'0%13+%T)54","%:%$')%>)#'%"%&'$>)#'7%

4 Q-&20&023-"#&8)*6+")&8)&,).&<&;+3,)+.#&82"+0.-&(+&."+*3)**)#0-K&+((#"+&)(&,).&
8)&6+").>&0#0&*+">&;#""-..#&-&)08);]-">&;]-&<&+99-02.#&20&-""#"-&82"+0.-&(+&
."+*3)**)#0-
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4 5+&.+,-((+&bQc??&-*.-*+&9+")+&;#3-&:)>&+;;-00+.#&)0&,+*-&+((+&7#0+&:-#:"+$);+&
8)&2.)()77#&-&+( *#$.d+"- 2.)()77+.#%&5-&6")0;)6+()&-*.-0*)#0)&6"-9)*.-&8+((e?Qf&EEFD&
*#0#M

< -=P;GGLY;:H()0',;:JB%*0'5'??)0"%,+55)%Z",)%R*#">+)%P11'&+,0)5+

< -=P;GGLY;8%H()0',;8JB%*0'5'??)0"%?",)%R*#">+)%P#'+,0)5+%H=+#6')B%256),')B%N,43+#')B%
["/),')J

< -=P;GGLY;S%H()0',;SJB%*0'5'??)0"%,+55V%R*#">+)%&+5%=*&%H@)50)JB%',15*&+%5VR$>+#),0"

< -=P;GGLY;\%H()0',;\JB%"6$"5+0"

< -=P;GGLY;L%H])#0%LB%!^#'55'1JB%)5.)6+0"%!'#'55'1"

< -=P;GGLY;M%H])#0%MB%2#)6'1JB%)5.)6+0"%2#)6"

< -=P;GGLY;F%H])#0%FB%_#++`JB%)5.)6+0"%_#+1"

< -=P;GGLY;G%H])#0%GB%a+6#+bJB%)5.)6+0"%R6#)'1"

http://www.columbia.edu/kermit/latin1.html
http://www.columbia.edu/kermit/latin2.html
http://www.columbia.edu/kermit/latin3.html
http://www.columbia.edu/kermit/latin4.html
http://www.columbia.edu/kermit/cyrillic.html
http://www.columbia.edu/kermit/arabic.html
http://www.columbia.edu/kermit/greek.html
http://www.columbia.edu/kermit/hebrew.html
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<&&%$6")*+'*

! "IB99 e 2% A'&*A$ )AA$00)0' &) 0200* * A'4,20$7D

4 @*+.# 8+) .-36) 8-((- .-(-*;")9-0.) 82"+0.- (+ 6")3+ :2-""+ 3#8)+(-%

! ^200)#*) %'% A'%+*&$7) * A)7)00$7* *%0$7%)-*'%)8* &* %24$7'+$ 8*%12$
+07)%*$7$D

! M$7 '##*)7$ ) 0)8$ ,7'/8$4)0*A)N e +0)0) *%07'&'00) 2%W280$7*'7$ A'&*H*A)N
'++*) Z.9BV>G
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! GW(2%)($#'82-*'%$(&$88'(+0)%&)7&("IB99

! Z%*A'&$ e(2%'(+0)%&)7&(,$7(8)(7),,7$+$%0)-*'%$(&*(0$+0'(
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