ApudmMeTunKa n Kogbl Uncen

MNpounTanTe Kaxgbl pasgen n cpasy BbiNofHUTe Hebonbluoe 3agaHue B koHue. OTBeTbl BBOMTE
npsiMo B nons. Nocne 3aBepLueHns HaxxmMmnTe KHonky «OTnpaBuTb paboTy — coxpaHuTb PDF».
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Kak koMnbloTep npepcraBngeT umcna

Yenosek valle ncnonb3yeT OecCATUUHYO CUCTEMY CUNUCIeHNnd, a umcbposaq BblUMCINTENTIbHaA TEXHUKa
pa60TaeT c butamm — OBYMA COCTOAHUNAMU, KOTOPbIE YCITOBHO 3arnmMCbiBakOT KakK 0Own 1.

Hanpumep:

13, = 1101,
25,, = 11001,

Ba)kHO: ofHa 1 Ta e NocnenoBaTeslbHOCTb OBUTOB MOXET 03HauaTb PasHble 3HaYeHUs B
3aBMCMMOCTM OT TOTO, KaK e€ MHTepnpeTUpPoBaTb.

11111111,

Kak 8-6uTHoe 6e33HakoBoe uucno = 255
Kak 8-6UTHOe 3HAaKOBOE 4UUCAO B AOMOMHUTENBHOM Koge = -1

MNoaToMy npoLeccopy HegoCTaTOYHO NPOCTO NMONyunTb Habop BUTOB: HYXKHO 3HaTb dopmaT
OAHHbIX U pa3psagHOCTb uMcna.



3apaHue 1

MNepeBegute uncno 10,, B ABONUHYIO CUCTEMY.

Baw otBeT

1010

2

I BOUUHOeE CnoXeHune

[1BOMUHbIE UMCNa CKagpbIBalOTCA MO TEM XKe pas3psfaMm, Uto 1 AecATUUHbIE, HO BO3MOXHbI TONTbKO
umdpbl O un 1.
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Ecnu nonyuaetca 10, , B TeKyLleM pa3psige 3anucbiBaeTtcs 0, a 1 nepeHocuTcs B crnegyowmn
pa3psg.

1011
+ 0110

MNpoeepka: 1011, = 11,,, 0110, = 6,, , NO3TOMy pe3ynstaTt 10001, = 17, .

3apaHue 2

BbinonuuTe cnoxenne: 1010, + 0101,.

Baw otBeT

1111



I BOMYHOEe BbluUTaHNE

Mpw BblUMTaHUM OENCTBYIOT NPOCTbIE NpaBuna:

0-0=0
1 -0=1
1-1=0
10 - 1 =1

Ecnu B TekyLueM pa3psgae eaMHULbl HeJOCTaTOUHO, BbIMOMTHAETCA 3aéM 13 CTapLlero paspsaa.

10110
- 00111

MNpoBepka: 22 - 7 = 15.

B npoueccope BblunTaHmne 4acto y,EI,O6HO CBeCTU K CITOXEHUIO!
A-B=A+ (-B)

[ns satoro oTpuuaTernibHoOe YMCNo npencrasndatoT cneunaribHbiM KOOOM.

3apaHue 3

Bbiuncnute: 1010, — 0011,.
Baw oTBeT

111

4

IlBOUUHOE YMHOXeHue

YMHOXeHME BbINOSHAETCS aHaNormyHo NPUBbIYHOMY YMHOXEHUIO CTONBUKOM.
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- O = O
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- O O O

MNpumep:



110111

1011, = 11, 0101, = 5,a 110111, = 55 .

COBur IBOMYHOIO 6e33HaKOBOrO UMCa BIEBO Ha OIMH Pa3psad, COOTBETCTBYET YMHOMEHMIO Ha 2,
€Ccnuv pesynbTaT NoMeLLaeTcs B JOCTYMNHY pa3psgHOCTb.

3apaHue 4

YMHOXbTE: 101, x 10,.

Baw otBeT

1010

5

IeneHne n gBOUYHbIE COABUMU

[ns 6e33HaKoBbIX ABOMYHbIX YMCEN CABUM BNPAaBO Ha OAVH pa3psg COOTBETCTBYET LIeNOYNCIIEHHOMY
JeneHunto Ha 2.

11010, = 264,

11010 >> 1 = 01101,

01101, = 13,,
Mpu nornyeckom cogure BnpaBo 0CBOHOOMBLUMECS CTapLUMe pa3psaabl 3anofHAKTCS HynaMu. [ns

3HaKOBbIX Unces npoueccop MOXeT UCMNONb30BaTb apVICbMeTVILIeCKI/IVI caoBur, KOTOprl7I COXpaHdeT
3HaK yuncna.



3apaHue 5

BbIinonHuTe norMueckni COBUr BNpaBo Ha oamH paspsg: 10100, >> 1.

Baw otBeT

1010

6

3aueM HYXHbI KOAbl OTPpULaTes/IbHbIX Yncen

Llns nonoXmnTenbHOro uncrna gOCTaTouHO 06bIYHOM OBOMUHOM 3aMnnCK:
+13 = 00001101

Ho namMaTb KOMMbtoTEpa He XPaHWUT OTAENbHbIN CUMBON KMUHYC». B pernctpe Bcé paBHO HaxoasaTcs
TONMbKO 61TbI. [103TOMY HYXKHO MPaBWIIO, MO KOTOPOMY onpenenéHHasa koMbrHauums butos byget
O3HayaTb OTpULaTENbHOE UMCIIO.

Mpu n3yuyeHnn apxmTekTypbl IBM paccMaTpuBatoT Tpy BapuaHTa:

e MpPSIMOV KOL;
» 0b6paTHbIN KOA;

e [OMOSIHUTENbHbIV KOf,

B COBpPEMEHHDbIX rNMpoueccopax and 3HakKoBbIX LesblX Yncenn OCHOBHOE 3HaueHne nMeeT
OOMONHUTENbHbIW KOA,

3apaHue 6

ObbsicHUTe OOHMM-0OBYMA NpennoXeHnamMy, 3aueM KOMnbloTepy Hy>XeH cneu,maanbM cnocob
3anmcum oTpuuaTenbHbIX YACer.

Baw oTBeT

OTBET He 3anornHeH



NMpsaMowm Kop

B npsiMOM kofie cTapLunin BUT NCNOSb3yeTCs KaK 3HaK:

OXXXXXXX — MONOXUTE/IbHOe YUCN0
TXXXXXXX — oTpuyaTesibHOE 4Yncno

Hanpumep, B 8-paspsgHon 3anmcu:

+13
-13

00001101
10001101

OcraBlwumecs ceMb BUTOB copepraT Mogy/b uMcna. Hegocratok Takoro cnocoba — gBa BapuaHTa
Hynsi:

00000000
10000000

+0
-0

KpOMe TOrO, apMCbMeTI/NeCKVIe CXeMbl O0/MKHbl OTAESIbHO YUMUTbIBaTb 3HAK onepaHOoB.

3apaHue 7

3anuwuTe -5 B 8-6MTHOM NpsSIMOM Kofe.
Baw oTBeT

10000101

O6paTHbI KOp,

MonoXwvTenbHble UMCa 3anncbiBaloTCS Kak 0b6bluHO. 111 nonyyeHns oTpuLaTenbHOro Yncna Bce
6MTbl NONOXWUTENbBHOrO NPEeLCTaBNEHNS MHBEPTUPYIOTCS.

+13 = 00001101

nHBEpCKYA
11110010

-13 B obpaTHoM koge = 11110010

Y 06paTHOro Kofa TakKe CyLLecTBYIOT [Ba Hyns:

00000000 = +0



11111111 = -0

3apaHue 8

MonyunTe 8-6UTHbIM 0bpaTHbIN KoL uncna -5.
Baw oTBeTt

11111010

9

IlononHuTenbHbIN KOoA

L ononHnTenbHbIW KOg, — OCHOBHOM cnocob npencrtaBneHna 3HaKoBbIX LerbiX Uncen B COBpeMeHHbIX
OBOUYHDIX BbIUNCIIUTENIbHbBIX CUCTEMaAX.

YTo6bl NONYUNTb OTPULLIATENBHOE YNCIIO:

1. 3anVLwmMTe NONOXUTENbHOE UNCIIO B HYXXHOW Pa3psgHOCTY;
2. UHBEPTUPYNTE BCE BUTDI;

3. npubasste 1.

MNpumep gna -13:

+13 00001101
nHBEpcusa 11110010
+ 1 00000001

-13 11110011

KopoTkoe npaBuio: AONOMHUTENbHBIW KO, OTPULATENbHOIO YMcia = MHBEPCUS bUToB
mogyns + 1.



3apaHue 9

3anuwmnte =12 B 8-6UTHOM O0MONMHUTENBHOM KOfe.

Baw otBeT

00001100
11110011

+1
11110100

10

ApudmMeTrKa B J,ONONHUTENbHOM Kope

MaBHOE NPenMyLLEeCTBO AOMONHUTENbHOIO KOfa — NOSMOXUTENbHbIE M OTPULATENbHbIE YMCIIa MOXHO
CKNagbiBaTb OOHOM U TOW e ABOUYHON CXEMOW.

PaccmoTpum 7 + (-5).

+7 = 00000111
+5 00000101
nHBepcusa 11111010

+1 11111011
-5 11111011

00000111
+ 11111011

1 00000010

Mpwn 8-6uTHOM apudMeTUKe KpariHUA NEPEHOC 3a Npeaesbl pa3psaHON CeTKM oTbpacbiBaeTcs.
OcTtaétca 00000010, = 2.

3apaHue 10

Ncnonb3ys 8-6UTHbIN OOMNONHUTENbHbIN Kof, BbluncnuTe: 5 + (-3).

Baw oTBeT

11111101 + 00000101 = 00000010



11

Kak npouuntaTb oTpuLaTenibHoe YUCIO B J,ONONTHUTENIbHOM
Kopge

Ecnu cTtapwumn 6uT 3HaKoBOro uncna paseH 1, uMcno otpuuatenbHoe. YTobbl onpenennTb ero
MOJy/b, MOXHO BbINOMHUTb 0bpaTHOe Npeobpa3oBaHne: MHBePTMPOBaTb BUTbI 1 NpnbasuTb 1.
11111011

NHBepCKuA
00000100

+1:

00000101

1}
Ul

3HAUNT:
11111011

1}
1
wv

3apaHue 11

Onpepenute gecaTnuHoe 3HaveHme 8-butHoro umcna 11111110 B LONONHUTENBHOM KOLE.

Baw otBeT

11111110
00000001
+1

00000010

12

OwvanasoH npeacTaBUMbIX uncen

KonunuecTtso 61TtoB onpepnensdeT, Kakne 3HauyeHNUA MOXXHO XPaHUTb.

[na 6e33HakoBOro h-6UTHOro uncna:
0 ...2" -1
17191 3HAKOBOro UMcna B A0MNOMHUTENbHOM Kofe:

-2n-1 L, 2m1 -



PaspspHocTb Bbes 3Haka Co 3HaKkoM,
JOMONHUTENbHbIN Kop

8 61T 0..255 -128...127

16 6uT 0..65535 -32768...32 767

32 6uta 0...4294 967 295 -2 147 483 648 ... 2 147 483
647

3apaHue 12

YKayuTe amanasoH 4-6MTHoOro 6e33HakoBOro uu1crna.

Baw otBeT

0..15

13

ApudMeTnueckoe nepenosiHeHne

Pa3psgHOCTb perncTpa orpaHuyeHa. Ecnv matemaTnueckuii pesynbsTaT Henb3s NpencTaBUTb B
3aaHHOM KonunuecTtse BUTOB, BO3HWKAET NepPEnoSiHEHNE.

B 8-6uTHOM OOMOMHNTENbHOM KOLEe MakCMMarnbHOe NOoNoXuTenobHoe uncno — 127:

01111111 = 127

01111111
+ 00000001

10000000

Ho 10000000 B 8-6MTHOM LOMOMHUTENBHOM Kofe o3HauvaeT -128. MaTemaTnueckun pesynsraTt 128
He noMmellaeTcda B guanasoH -128 ... 127 .



3apaHue 13

BygeT nvu nepenonHeHne Npun CNOXeHnn AByX 8-6UTHbIX 3HaKoBbIX uncen: 100 + 207
Baw otBeT

Het
120 nomMellaeTca B gnanasoH -128... 127

14

I'IepeHoc n nepenosiHeHne — pa3Hblie cobbiTus

Mpwv 6e33HaKoBON apndPMETUKE BaXKEH NepeHoC 13 cTapluero paspsana. Hanpumep:

11111111
+ 00000001

1 00000000

B 8 butax octaHeTca 00000000 , a egMHMLA OKaXeTCs 3a NpefenamMmn permcrpa. 1o NepeHoc.

[1lns 3HaKoBOW apUdMETHKM B AOMONHUTENBHOM KOLE OTAENbHO OTCMIEXMBAETCH NepenosiHeHme —
CUTyaumsi, KOr4a 3HAKOBbIN MaTeMaTUYECKUI Pe3ynbTaT He NMOMEeLLaeTcs B 3afaHHY0 paspsgHOCTb.

B apxuTtekType x86 3T cnutyaumm oTpaxkatoTcs pasHbiMu pnaramu: CF cBa3aH ¢
nepeHocoM/3aémoM ans 6essHakoBon apudmeTnku, a OF — ¢ nepenonHeHneM 3HaKOBOM

apudMeTUKN.

3apaHue 14

Kakown cdnar B x86 cBsizaH coO 3HaKOBbIM nepenonHennem: CF nnm OF?
Baw oTBeTt

CF "Carry Flag"

15



PacwmpeHue 3Haka

NHorga uncno HyXXHO NepeHecTn U3 perncTpa MeHblUer pa3psgHOCTM B perncTp bonbluei
pa3psoHOCTM.

L1115 NoNoXUTenbHOro uncna CTapuwune pa3panbl 3anONHAKTCA HYyNAMK:

8 6ut: 00000101
16 6ut: 00000000 00000101

Ona oTpuuaTenbHOro Ymncina B gONOJNIHUTE/IbHOM KoLe KOonnpyeTcd 3HaKOBbIV 6UT:

-5, 8 6ur:
11111011

-5, 16 6ut:
11111111 11111011

Tak COXpaHAeTCAa UMCrnoBsoe 3HaueHue.

3apaHue 15

Pacwwupbre 8-6utHoe uncno 11111110 go 16 6UT C coxpaHeHeM 3Haka.

Baw otBeT

11111111 11111110

16

IlBonuHoO-pecaTnuHbin Kog BCD

B BCD kaxkpas gecatuuHas undpa KogupyeTcst OTAeNbHO YeTbipbMs GUTaMu.

5 - 0101
9 - 1001

59 B BCD:
0101 1001

3TO He TO e camoe, UTo obblvHas OBOWYHas 3anmcb umcna 59:

59,, = 00111011,

59 B BCD = 0101 1001

BCD ynobeH TaM, roe BaXHO paboTaTb MMEHHO C AeCATUUHbIMU LUmdpamm.



3apaHue 16

3anvwuTte umncrno 42 8 BCD.

Baw otBeT

0100 0010

17

Llenblie un BewecTBeHHbIe Uncna

Llenblie uncna MOTYT MHTEPNPEeTNPOBaTbCA KaK 6€e33HaKoBbl€ U 3HAKOBbIE. Lns1 3HaKOBbIX LeriblX
umcern WMpPOoKO NCnosb3yeTcod OOMONHNTENbHbIV KO,

Ho npo6Hble 1 oueHb 6orbLuMe UM OUEHb MasieHbK1e 3HaueHus yaobHo NpencTaBnaTb C
nnaeatoLLern Toukon. B pacnpocTpaHéHHOM ABOMYHOM hopMaTe UNCIO pa3brBaEeTCs Ha YacTu:

e 3HakK;
o MopAnoK;

e 3Hayuallasd yacTb.

Hanpwumep, ctaHgapT IEEE 754 onncbiBaeT dhopMaTbl BOMYHOM apUPMETUKM C NaBatoLLen TOUKON.
MNoppobHoe yCTPOMCTBO TaKMX UnCen paccMaTpmuBaeTcs OTAENbHO B TeMe 0 hopmax npencraBneHms
uncen B IBM.

3apaHue 17

YT0 nyulle nogxoauT Ons xpaHeHus 3HaueHus 3,14159: Lenoe unmcnio unu YNCno ¢ nnasBakoLLen
TOUKOn?

Baw otBeT

Ymcno c nnaBatoLLEN TOUKON

18

AJ1Y n dnaru pesynbrata

ApudmMeTrko-noruueckoe yctporcteo (AI1Y) npoueccopa BbiNOMHAET apudMeTUUECKmE U
nornueckune onepauum Hag, 4BOUUYHbIMM OnepaHaaMu.



ul
1}

00000101
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w
1

00000101 + 00000011
!
00001000

!
8

MNocne onepaumm NPoLECCOP MOXET U3MeHUTb dnarn coctosaHus. B x86 cpenn Hux:

o CF — nepeHoc/3aéwm;
o ZF — pe3ynbraT paBeH Hyrio;
« SF — 3HakK pe3ynbraTa;

o OF — 3HaKkoBOe nepenosiHeHme.

2T NPN3HaKn No3BONA0T CrefyrwmMm MallnHHDbIM NHCTPYKUNAM aHalnM3npoBaTb pe3yrnbraT
BblUMCIEHUA.

3apaHue 18

KakoW nar ycTaHaBnMBaeTCs, eCrin pesynbTaT apudMeTUUecKor onepauum paBeH Hymo?

Baw otBeT

ZF "Zero Flag"

MNMepep, coauen
v YkasaHbl ®VO u rpynna.
v/ 3anonHeHbl OTBETbI NOCIIE Kagoro pasgena.
v/ B BbluMCNEHUSX YKa3aHbl NPOMEXYTOUHbIE OENCTBUSA TaM, rae oHn TpebytoTcs.

Mocne HaXaTua KHOMKKN OTKPOETCA OKHO neuyaTtun. Boibepute «CoxpaHutb kak PDF». B PDF
nonapyT BCe BaluWu OTBETbI NOMTHOCTbIO.



