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PenenseHTnr:

I 30 CoOopHuK 51a0OpaTOpHBIX paboOT C TMpUMEpaMu peIIeHUs 3agad 110
QITOPUTMHU3AIMU W TNPOTPAaMMHUPOBaHWIO Ha s3pike  Cu:  YueOHO-
METOAMYECKOE IMOCOOHME IS CTYJICHTOB BBICIIMX TEXHHYECKHX YYCOHBIX
3aBenennii/ Criepanckuii B.A. — Opnecca.: Actponpunr, 2017, 115 c.

Hacrosiiee yueOHO-MeTOIMYECKOE IMOCOOME MPEACTaBIIsIET CcOOOW COOpPHUK
1ab0paTOpPHBIX pabor o uH(pOpMAaTHUKE. N31n0xeHHbII MaTtepual
MO3BOJISIET CTyZICHTaM 0e3 Kakux JMO00 0a30BBIX 3HAHUU IO MPOrPAMMHUPOBAHUIO
3a BpeMs OOy4eHHUs] OCBOMTH BCE OCHOBHBIE KOHCTPYKIMH si3blka CH M yBEpPEHHO
OBJIAJETh HABBIKAMU aJITOPUTMU3ALINH.

Bce naboparopHbie pabOThl COMPOBOKIAIOTCS TPUMEPAMU PELICHUS 3a]1a4.

COBOKYIMHOCTh TPUOOPETEHHBIX HABBIKOB IIO3BOJIIET CTYJICHTAM YXe Ha
MEepBOM Kypce pa3pabaThIiBaTh JOBOJBHO CIIOKHBIC aJTOPUTMBI W TTOATOTOBUTHCS
K BeinosiHeHMI0 HUPC Ha crapiux kypcax Ha npodecCuoHaIbHOM YPOBHE.



BBE/JIEHHUE

CoBpeMeHHbIE  TEHACHLUMHM Bce  Ooyiee  IIUPOKOIO  HCIOJIb30BaHUS
MH(POPMALIMOHHBIX TEXHOJIOTUNA U CPEJCTB KOMIIBIOTEPHOTO MOJEIUPOBAHMS BO BCEX
OTpaciiiX 3KOHOMHUKH CTaBUT HOBbIE TPeOOBAaHMS MO YPOBHIO MOJATOTOBIEHHOCTU
CTYJACHTOB BBICHIMX TEXHUYECKHX 3aBEJACHUNA B 0O0JacTH NPOTpaMMHUpPOBAHUS U
uHpopmatuku. CozgaHue 'y CTYJEHTOB JIOCTATOYHOM  TEOPETHYECKON
MPAKTHUECKOM 0a3bl MO 3TUM MpPEAMETaM IO3BOJSIET MM OBICTPO BKIIIOYATHCS B
pElIeHNE aKTyaJbHbIX MPOM3BOJCTBEHHBIX 33/a4, 3aTpadyrBas MUHHUMAJIbHOE BPEMs
Ha NepPenoAroTOBKY.

[Ipu sTomM oco0oe BHMMaHHUE JOJDKHO OBITH YJEIEHO MOJATOTOBKE OYyIyIIHMX
CHEUAINCTOB B 00JacTH pa3pabOTKU HMHTETPalIbHBIX, CEHCOPHBIX CHUCTEM U
coBpeMeHHbIX CAIIP. TpeOoBanus k 6a30BON MOATOTOBKE CTYAEHTOB IO JAHHBIM
CHELMATIBHOCTSM JTOJKHBI OBITH €I11€ BbIIIE, YeM K OCTAJIbHBIM CTYJICHTaM.

JlanHoe mocoOue mo3BoJsieT CTyAeHTaM 0e3 Kakux Ju00 0a30BbIX 3HAHUU IO
IpPOrpaMMHUPOBAHUIO 32 BpeMs OOy4Y€HHUS OCBOUTh BCE OCHOBHBIE KOHCTPYKIIMH
s3pika CH M YBEPEHHO OBJIAJIETh HaBBIKAMM alropuTMu3anuu. JlanHoe mocobue
COCTaBJIEHO Ha  OCHOBE Kypca  1a00paTOpHOTO MpakTUKymMa IO
muctuminaaM  «MuapopmaTuka», «Teopus anropuTMOB U TPOTPaMMHUPOBAHUS
BBINOJIHAEMBbIX B (OJIECCKOM HAaIMOHAJIBHOM IOJUTEXHUYECKOM YHHBEPCHUTETE
ISt CTYJIEHTOB  CIEHHAIBHOCTEH  «DKOHOMHUYECKas KUOEpHETHKa» U
«ABTOMaTHU3aLIUS U KOMIIBIOTEPHO-UHTEIPUPOBAHHBIE TEXHOJIOTUN.

W3noxxenue marepuana mocoOus MO3BOJISET €ro HCIHOJb30BATh HE TOJBKO
npenojaBaTesIsIMM, HO M CTyJIEHTaMU IIpU CaMONOATrOTOBKe. Bce mabopaTopHble
paboThl COMPOBOKAAOTCS IPUMEPAMU pPELICHUs 3a/1a4.

Bce nporpammbl noco6us BeimonHsuMch B cpeae Microsoft Visual Studio 2015.

COBOKYITHOCTh TMPUOOPETEHHBIX HABBIKOB II03BOJISIET CTYACHTaM YK€ Ha
EPBOM Kypce pa3padaThIBaTh JOBOJIBHO CJIOXKHBIE aITOPUTMBI U MOJATOTOBUTHCS K
BbinosiHeHuo HUPC Ha crapmmx kypcax Ha npogecCuOHaIbHOM YPOBHE.



JlabopaTtopnasi pa6ora Ne 1.
Tema: «Cucrembl cuucjaeHusi. ApupMeTHUeCKUEe ONEePAIUN B Pa3HBIX CHCTEMAaX
cuucienus. [lepeBoa u3 01HON cHUCTEeMbI CHUCIEHHUS B IPYTYI0»

Teoperuueckue cemaenus. [lon cucmemoii cuucnenus noHuMaercs crnocod
3allMCH YKCEI C MOMOIBI0 CMMBOJIOB (mudp, OykB U T.1.). CHCTEMbI CUHCIICHHS
OBIBAIOT NO3UYUOHHbIE W Heno3uyuoHusvle. Henosuyuonnotl SBISIETCS, HANpUMED,
pUMCKasl cUCTeMa CUYHUCIeHUs. B nosuyuonnvix cucremMax CUUCICHHS JIFOOOE YHUCIIO
3alMCBIBAETCS B BUJIE MOCIEAOBATEIbHOCTH CUMBOJIOB, KOJIMYECTBEHHOE 3HAUYEHUE
(«Bec») KOTOPBIX 3aBHUCHT OT MECTOIMOJIOKECHHS B YHCIE, T.C. MO3UIMU B 3aIHCH
yucia. OcHosaHuem TO3ULMOHHON CUCTEMbI CUMCIICHUS HA3bIBACTCS 1I€J0€ YHCIIO,
OIpECIIAIOIIee KOJIMUYSCTBO CHMBOJIOB, HCITOJIB3YEeMbIX B Hel (0003HAYMM €ro uepes
p). B mo3unuoHHON cucTeME CYHMCICHUS ¢ OCHOBaHHEM P ( P -MYHOM cUCTeMe

C‘-II/ICJ'IGHI/ISI) 11000¢ unciio R MoxkeT OBITh IpEaCTaBJICHO B BUIC.

Rp =ayp +ay,p"™ +.. +ap' +a,p° +a pt+..tap, (1.1)

rne Ko3(pguuueHTsl & — CUMBOJBI B U300pakeHNU 4nciaa R, KOTopble IPUHUMAIOT
sHaueHuss oT 0 mo p-—1. OO6brHO wmcno Rp) mpeacraBisiercst 3amuChiO

kodpuimeHToB &1 Ry =ayayy..- &3y .a,...a_ . Hanpumep:

265,235 =2 [10” +6 10" +5[10° + 2107 +3[107,
23,785 =2 16" +3[16° +7[16™ + 81677,
10001,01, =1 @* +0 2° +0 (2* +0 2" +1[2° +0[2™ +1[2°.

Benuuunna P MmMOKa3bIBacT, BO CKOJIBKO pa3 YHMCJICHHOC 3HAYCHUC CAMHUIBI JAHHOTO

paspsiia OOJbllle YHCICHHOTO 3HA4YeHUs CAWHUIIBI TpeAbIayIIero paspsjga. B
BBIUYMCIIUTEILHOM TEXHUKE IIUPOKO HCIMOJIB3YIOTCS IO3UIMOHHBIE CHUCTEMBbI
CUHCIICHUS (IBOMYHAS, BOCBMEPUYHAS, JCCITHYHAS, IISCTHAAIIATHPHUIHBIH).

Oo6bryno B mamsitu [I19BM, Ha ypoBHE amnmapaTHOW peanu3anuu, nHGOpManus
MPEJICTABIISAECTCS B IBOUYHOM CUCTEME CUUCIICHUSI.

Meouunaa cucmema cuucienHus. B JIBOMYHOM CHUCTEME CUHCICHMS
ucronb3yroTcss ABe — mudpsl 0 u 1. OcHOBaHWE NBOWYHOW CHCTEMBI CUYHCIICHHS

3aIICBIBACTCS B BUIC 2(1) =2 M0° =12' +02° =10, .

Ta6mauma 1.1. /IBonunas tabnmima Ta6auma 1.2. JIBonunas tabnuma
CJIOJKEHUS. YMHOKCHHS.
+ | 0|1 x| 0] 1
O] 0|1 O] 0|0
1 (110 1,01




ApudmMernueckue onepanuy B JBOUTHON CHCTEME CUHCIICHUS BBITIOTHSIOTCS C
nomMonipto Tabmui 1, 2 mo TeM e MpaBWwiIaM, YTO W B JECATHYHOM CHCTEME
CUMCIICHUS.

[IpuBeeM HEKOTOpbIE TIPUMEPHI BBIMOJHEHUS OCHOBHBIX OIEpaluid B
JIBOMYHOM CHUCTEME CUHCIICHUS.

Mpumep 1. 1.

a) CJIOXKEHUeE: 0) BBEIYMTAHUE:! B) YMHOXKCHHE: T) JcJIeHue:
9,000011101 1110010101 )Z(I.,lOOl 11110101‘ 1,01
0110000011 0100001011 011 101 110,001
0,110100000 1,010001010 1;1%891 18]:

1,001011 OOOOJJ&.
0

Bocvmepuunas cucmema cuucinenus. B BOCbMEpUYHON CHUCTEME CUHCIICHUS
ucnons3ytotrcs uudpsr 0, 1, 2, 3, 4, 5, 6, 7. OcHOBaHHE 3aIlUCHIBACTCS B BHUJC

8(40) =8 10° =1[8" +0[8° =10

Ta6mmma 1.3. Bocbmepuunas Tabnuia Ta6muna 1.4. BocbmepuuHas Tabiauia
CIIOKEHHUS. YMHOKCHHS.
+11,2(3|4|5]6|7 x| 12|34 |5|6]|7
11 2(3]4|5|6]|7],10 111|234 |5|6]|7
2134|516 |7|10/11 212 ,4|61]10(12|14|16
3/4|5|6|7(10|11|12 313611141722 |25
4|56 |7 /|10/11/12|13 41 4110/14/20|24,30|34
5|16|7]10|11|12|13|14 515112172431 36|43
6|7 10|11 /12/13/14 |15 6|6 [14|22/30|36|44 |52
711011112 ({13|14 15|16 7171162513443 |52 |61

[IpuBeneM HEKOTOpbIE TPUMEPHI BBIIIOIHEHWS OCHOBHBIX OIEpaluid B
BOCbMEPUYHOU CUCTEME CUUCIICHHUS.

Mprmmep 1. 2.
a) CJIOKEHUE: 0) BbIUMTAHUE: B) YMHOXKCHHE: T) JeJeHue:
494,724 1547,214 x15’21 451,67‘ 321
34,731 4,331 4,31 321 1.33L.
111,655 1472,663 —1 1306
é%%é 1163
6504 1237
72,1751 1163
00540
321
217...



Hlecmnaouamupuunaa cucmema cuucienus. B 1mecTHaAATepUUHON
CUCTEeMe CUMCIICHHS ucrnoiab3ytoTcs uudpsl 0, 1, 2, 3,4, 5,6, 7, 8, 9 u 6yksel A, B, C,
D, E, F. OcHoBanue mIECTHALIATEPUYHON CHUCTEMBbI 3aIlUCHIBACTCS B BHJIC

16(,5) =16 [10° =1[16" +0[16° =10y.

Tabmuma 1.5. [llectHamnaTepuvyras TabIUIA CITOKEHUS.

+11/2/3]4|5|/6|]7|8/9/A|B|C|D|E]|F
112]3(4|5|]6|]7|8]|]9/A/B|C|D|E|F]|I10
2/3/4|5/6|7|/8]|9/A/IB|C/ID|E|F|]10j11
3/4/5|/6|7|8/9 A|B|/C/D|E|F|10]11 |12
45|67/ 8|9/A|/B|C/D|E|F|10[11]12]13
5|6 | 7|8]9/A|B|C/D|E|F|10]11]12|13]|14
6/ 7|89 A/B|C|/D/E|F|10/11|12]13|14]|15
/7|8 9/A/B|C|D/ E|F|10]11/12|13|14|15]| 16
8|9 A|IB|C|D|E|F|10/11]12|13|14|15|16| 1/
9/A|B|C|/D|E|F|10|11|12|13|14|15|16 |17 |18
A/B|C/ D/E|F|10(/11|12|13|14|15|16|17 |18 19
BIC/ D/E|F|10/11/12]|13|14/15|16|1/ 18|19 1A
CIDIE|F|10/11|12]13|/14|15]|16/17 |18 |19 |1A|1B
D E|F|10/11|12]|13|14|15|16|17|18 |19 |1A|1B|1C
E|F|10/11]12|13|14|15|/16/17|18| 19 |1A | 1B |1C|1D
F|10|11]12|13|14|15/16|17|18|19|1A |1B | 1C |1D | 1E

S /7 1819 |[A|B |C D

S /7 |89 |A|B |[C D |E |F
A |[C |E |10]12 |14 |16 |18 |1A|1C | 1E
F |12 |15 |18|1B |1E |21 |24 |27 |2A | 2D
014 |18 |1C|20|24 |28 |2C |30 |34 |38 |3C
F |14 |19 |1IE |23 |28 |2D |32 |37 |3C |41 |46 | 4B
12 |18 |1E |24 |[2A |30|36 |3C |42 |48 |4E |54 |5A
15 |1C |23 |2A |31 |38 |3F |46 |4D |54 | 5B |62 | 69
38 |40|48 |50 |58 |60 |68 | 70 | /8
12 |1B |24 |2D |36 |3F [48|51 |[5A |63 |6C |75 | 7TE | 87
14 |1E |28 |32 |3C |46 |[50|5A |64 |6E | 78 |82 |8C | 96
16 |21 |2C |37 |42 |4D |58 |63 |6E |79 |84 | 8F | 9A | A5
18 {24 |30 |3C |48 |54 |60|6C |78 |84 |90 |9C | A8 | B4
1A |27 |34 |41 |4E |5B |68 |75 |82 |8F |9C | A9 |B6 | C3
1C|2A |38 |46 |54 |62 | 70| 7/E |8C |9A | A8|B6 | C4 | D2
1E |1E |2D |3C |4B |[5A |69 |78 |87 |[A5|B4|C3|D2 El
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[IpuBeneM HEKOTOpPBIE NPUMEPHI

I]IGCTHaI[IJ;aTepI/I‘-IHOI\/'I CHUCTCMC CUHUCIICHHA.

Mprvmep 1. 3.

a) CJI0XKEHHE: 0) BbIUMTAHHE:

+197,AB 1A35,F1
54,42 1EB,ED

1EB,ED 184A, 04

B) YMHOXCHHE:

37,21
X

54
11358

1216,D4

BBIIIOJIHCEHUA OCHOBHBIX onepaunﬁ

r) JcIIeHue:
82, Biu 43
43 1,F3..
3FB
3ED

El

_ Q9
18...

Tabmuma 1.7. 3anmuck 9nucesn B pa3IuIHBIX CHCTEMaX CUUCIICHUS.

Jlecatnunoe |/IBonunoe BoceMepuuHoe |[IlecTHaauare-
YHCJIIO YHCJIO YHCIIO PUYHOE YHCJIO
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 0111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F

Ilepegoo uucen uz 00HoIl cucmemuvl CHUCIEHUA 8 OPY2YIO.

B

IIpaBuio 1. IlepeBox cmemanHoro ymcna (Yucima ¢ ApOOHOHM YacThio) U3
P —MYHOM CHCTEMBI CUMCIEHUS B (] —HUYHYIO CHUCTEMY CUHUCIICHMS, KOIJla HMEET

"
MecTo cooTHomreHne P=(q° (K —Ienoe MoJIOKHTEILHOE YHUCIIO), OCYIMIECTBIISICTCS

nopazpsimHo. Kaxnas p-—wdHas nudpa 3ameHseTcs paBHBIM el K —paspsaHbM

YUCJIOM, 3alIMCAaHHBIM B ( — WYHOM CUCTEME CUMCIICHMS.

Jlis  ympoieHus TepeBoja IO OMHCAHHOMY BBINIE MPaBUIy YAOOHO
ucrnosb3oBaTh Tadmuny 1.7.



pumep 1. 4.

a) A61,87Cyg) = (1010)(0110)(0001) (1000)(0111)(1100) ().
(16) 616 1(16 8(16) 7(16) C(16)

6) 31,4715 = (011)(001) (100)(111)(001) (2)

3( 8) ](8) 4(8 ](8

OOGpaTHbIil iepeBoA U3 (| — MYHOM CHCTEMBI CUHUCIICHHUS B P — MUHYIO CUCTEMY
CUMCJICHUSI OCYILECTBIISIOT, pa30uBas (| —HMYHYI 3alUCh YKCIa HA Tpynmbl mo K

udp, ABUTascCh OT 3aIsTONW BIPABO M BIEBO U 3aMEHsS KXKIYIO TPyHIy HU(p ee
P —m4HbIM H300pakeHneM. [Ipu 3ToM ecnu KpaitHUE TPYIITBI OKaXKYTCS HEMOJIHBIMH,

TO X AOITIOJIHAIOT JO k III/I(i)p HC3HAYaAIlIUMH HYJISIMU.

pumep 1. 5.
a) 1110010,01101111001,) = (0111)(0010) (0110)(1111)(0010) ()= 72,6F 24
—

(16) (16) 6(16) F(16) 2(16)
6) 1001111,011100,) = (2@(001)(111) (011)(100) ()= 117,344
1o %9 7o 30 40

IlepeBoa cMEIIaHHOTO YMCIa IPOU3BOAUTCS OTACIBHO JJIs LEJNON U ApOOHOM
yacTer yucia.

IIpaBuno 2.1. [lepeBoa uesoi yacrtu. Llenyro yacTe uncna, 3aMCaHHYIO B
P —HMYHOM CHCTEME CUMCIICHHMS, JACJST HAa OCHOBAHME (] —HWYHOM CHUCTEMBI

CUUCIICHHS, 3allMCAHHOE B [P —WYHOW CHUCTeMe CcuMCleHHs (Bce orepanuu
NPOU3BOMIATCS 1O TpaBWIaM P —HWYHOW CUCTeMBI cuuciieHus ). lloaydeHHoe B
OCTaTKe YHCJIO SBIsieTCS Miaamei (mocieaned) mudpoit B ( — MYHON 3alMCH YHCIA.
IlonydyeHHOE 4YacTHOE CHOBA JEJIAT HAa OCHOBAHUE (]; OCTATOK — IIPEANIOCIIECIHSAA

udpa B HICKOMO#M 3amucu yucia; u T.4. Onepaiuio IeaeHus IPOBOAST 10 TeX Iop,
MOKa B YaCTHOM HE ITOJTyYaT YKCII0, MEHbIIee (; YacTHOe — crapmas (repBas) mudpa

B (- WYHOM 3alHCH YUCIIa.

lprvmep 1. 6.
a) 345(10) :159(16); 6) 24(10) :11000(2).
s %4
32 21/16 2412 92
25161 0 6% 2
16 5 021
9 1

IIpaBuio 2.2. [lepeBox ApooHO# YacTu. [IpoOHYIO YacTh yKcia, 3alTUCAHHYIO
B P —HWYHON CHUCTEME CYHCIICHMS, YMHOXKAaIOT Ha OCHOBAHHE (] —HUYHOWU CUCTEMBI

8



CUHCJIICHHUA, 3aIllMCaAHHOC B p- WYHOM CHCTEME CYHCJICHUS. L[ena;l qaCTb

npousBeAcHUs Oynmer crapmieit 1udpoil u3o0paxkeHus apobu (mepBoit ToCie
3armaToi) B ( —WYHOH 3amuich umciaa. J[poOHyr0 4YacTh MPOW3BEACHHS CHOBA

YMHOXaIOT Ha OCHOBaHUE (]; lLieJlasg 4acTh — CAeAyromas uudpa mocie 3ansiaToud B
g —wuuHoOM 3anucu ApoOu. [Iporiecc mpomomKarT 10 TeX Mmop, Mmoka ApoOHas 4acTh

HE CTaHeT HyJieM Wid OyAeT MOJy4yeHO TpeOyeMoe KOJIMYECTBO 3HAKOB IIOCHE
3ansTod B ApoOHOM 3anucu uncia. [{enapie yacTu 3anuchIBalOT B (| — MMHOM cUCTEME

CUHUCIICHUA.
pumep 1. 7.
a) 0,20) =0,(0011),);  6) 012, =O01EB5); B) 0,A g =0,625,.
0,2 012 0,A
2 16 _A
0(2) =04 1(16) =192 6(10) =6,4
2 0,92 4
O =08 16 _A
1 -T% B =14,72 2(10) =28
(@)~ A 0,72 0,8
1. =12 _16 _A
(2) ) B ) = 11,52 5(40) =5.0
0(2) - 0,4 ........
2
0(2) = 0,8

[Ipu mepeBoe CMEMIaHHOTO YKCiIa PE3yIbTAThl IS IEJION U APOOHON JacTeH,
MOJIy9eHHBIC 10 mpaBwiaM 2.1, 2.2, 3anmuchIBaIOT, OTACHSS APYT OT JApyra JpOOHOM
3aIATOM.

Mprvmvep 1. 8.
345,020) =101011001 (0011}, .

345,0) =1594) = (0001)(0101)(1001) ();  0,2(,) =0,(0011) .

1(16) 5(16) 9(16) 0’3

34516 Oy =04
32 21|16 5
2516 1 0

65 O = 0,28
’ 1) =16

_ 2

1(2) = 1,2

2

0(2) - 0,4



IpaBuno 3. IlepeBomx wuymcen B 10-wuyHyl0 cHCTEMy CUYHUCIICHHUSA
PEKOMEH/IYEeTCs BBIIOJIHATE CYMMHUPOBAHUEM C YUETOM «Beca» LHUQPbI B YUCIE IO

dopmyne (1.1):

— N N-1 1 0 -1 -K
ayay_q- Yy -8By =ay P tay4p - t..tap +ta,p tayp t..tap

lprvmep 1. 9.
a) 1101111, =1 2° +1 @* +0 2" +12° +1 127" +1[27° +1[27° =13875);

6) 1A,02) =1[16" +10 16° +0 16" +2[16™* = 26,0078125.

BapuaHTbl 3a1aHU.

1.  IIpencraButh ciieayromnye Yrcia B pazsepuyrom Buue (1.1):
a) 54,987 ; 6) 1011011,);  B) DE7(g);
r) A41874); 1) 14,008,); e) 0,00011,;
k) 3214,47();  3) 555,654); n) 1230114
2.  Bomonnuth ykazaHHble apuMETHYECKHE ONepaldy HaJ YWUCIaMd B

COOTBETCTBYIOIIMX CUCTEMaX CUHCIICHUS:
1) B IBOMYHOM CHCTEME CUMCIICHUS:
a) 10011,1+11,00111, ©6)1111,0111-1,000%;

_ 100111
B) 111,01[(1,0%; r) 1101 "
2) B BOCBbMEPUYHON CUCTEME CUMCIICHHSI:
a) 341+1117, 0) 12121-11755,
B) 6216717, r) 174, 23.
34,5
3) B MICCTHAAATEPHUYHON CHCTEME CUUCIICHUS
a) A23 FL+17; 0) 1343,31- D1,7F,
B) 23,FL[A,7; r) 231,CD )
1,67
3. [lepeBecTn ciemyrolMe 4YKClIa HM3 JBOMYHOH CHCTEMbI CUHMCICHHS B
BOCBMEPHYHYIO U IIECTHAAIATCPUIHYIO CHCTEMBI CUNCIICHHUS:
a) 1110001111101, 0) -111,101;
B) 111011,101; r) -10000111011,101;
) -1000111,1110111101; ¢) -11011,10111.
4, [lepeBecTn cremyrolMe 4YKClIa HM3 JBOMYHOH CHCTEMbI CUHMCICHHS B
AEeCATUYHYIO (B APOOHOM YacTH MOIYYIHTh Y€THIPE 3HAKA ITOCIIE 3aMSATOM):
a) 1100001,111; 0) 11001,1011;
B) —101110111; r) 1001,0001.
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9. [TepeBecTu cieayromue ynucia U3 MECTHAUATCPUUHON CUCTEMbl CUYUCIICHUS B
ACCATUYHYIO (B IPOOHOM YacTH MOJIYYHTh YEThIPE 3HAKA MTOCIIEC 3arsITOM):

a) 1AF01,21; 0) 1931,C1;

B) —1,41A; r) 0,00A6.
6. [IepeBecTu cnenyromue 4nuciia U3 MECTHAALNATEPUIHON CUCTEMBI CUUCIICHUS B
JTBOUYHYIO.

a) AO1C1FF; 0) - 31,F104;

B) —B1,1001; r) 68,01FA.
7. HepeBeCTI/I CIcaAyromue 4Yucjia MH3 IIGCHTPI"IHOﬁ CUCTEMbBI CYUHCJIICHUA B
HIeCTHAIATCpUIHYIO (B JPOOHOI YaCTH IMOTYIHTh YETHIPE 3HAKA TOCTIC 3asATON):

a) 78419; 0) -31,04;

B) —121,1001; r)-68,976.

JlabopaTtopHnasi pa6ora Ne 2.
Tema: «IIpeacrasienne napopmanuu B [I9BM tuna |BM PC/AT»

Teoperuueckne cBegenuss. Mupopmauus B namsatu OBM Xxpanutca u
oOpabaTpiBaeTcsl B ABOMYHOM Bujae. Dopma 3amvcu JaHHBIX B MaMSTH MalTHHBI
HA3bIBACTCS BHYMPEHHUM npeocmasienuem ungpopmayuu B IOBM. Enununei
XpaHeHus nH(OpMAIH SBISICTCSI OIUH OWT, T.€. TBOUYHBINA pa3psil, KOTOPBIA MOKET
npuHuMath 3HadeHns O wmm 1. TlpumeHeHWe ABOWYHOW CHCTEMBI CUHCIICHHUS
MO3BOJISIET MCIOJB30BaTh JIJISI XpaHCHUS WH(POpPMAIUUA AIEMEHTHI, UMEIOIINUE BCETO
JIBa YCTOWYUBBIX COCTOAHMS. OMHO COCTOSIHUE CIYXKHUT JJI U300paXKEHUsT eTUHULIbI
COOTBETCTBYIOILIETO pa3psijia yucia, Ipyroe — st n300paxkeHus Hysst. OObIYHO OUTHI
naMaTd TPYNIUPYIOTCs B OoJiee MIMPOKUE CTPYKTYyphl. I'pynma w3 BOCbMH OUTOB
HaspiBaeTcs OaiitoM. [long mamstu DBM umeror crenmanbible Ha3Banusa. 16 out —
cioBo, 32 Outa — nBoiHoe cioBo, 1024 Garita (1 K Oaiit) — nuct. Bce OaiiThl
IIPOHYMEPOBaHbI, HAUYMHAS C HYJIS.

Aodpecom mobou ungopmayuu cuauraercs aapec (HOMEp) camMoro MEpBOroO
OaifTa 1Mo mamsITH, BBIICIIEHHOTO IS €€ XPAHCHMUS.

CymiecTByeT J1Ba OCHOBHBIX CIOC0O0a MPEACTaBICHHUS YHCEN, HA3bhIBAEMbBIX
MPEICTABIICHUEM C QUKCUPOBAHHOU U C N1asaioweli TOUYKOM.

Jleouunvie uucna c puxcuposannoit mouxoi. J[ns aucen ¢ GUKCUPOBAHHOM
TOYKOM TOJIOKEHNE TOUKH 3aUKCHUPOBAHO MOCTE MIaIIel mudpsl Yncia, 1pooHast
94acTh OTCYTCTBYET, TOYKa B M300paKCHUW YHCIIa OIycKaeTcs. TakuM oOpa3om, B
BUJC ¢ (PUKCHPOBAHHOW TOYKOM MOTYT XPAHHMTBCS TOJBKO IeNIbIe YKciia (B MaMsTH
OBM oHM 3anuceiBaloTCs B JaBoMdHOM BHje). Clieayer OTMETHUTh, YTO B
ANTOPUTMHYECKUX S3bIKAX JJIS 3aIIMCH YMCiIa B TIAMSATh MCIOJB3YIOTCS CIICIIUAIbHbIC
cnoBa — ampubymsi. B s3pike Cu, Hampumep, A1 yKa3aHHWS TOTO, YTO 3HAYCHHE
NEPEMEHHON JIOHKHO OBITh 3alUCaHO € (PUKCUPOBAHHOM TOYKOM, MPUMEHSIOT
aTpuOyTHI iNt, short int, long int, unsigned int.

Ilemoe ABOMYHOE YMCIO 3aHUMAET B maMATH 16 wim 32 MBOMYHBIX pa3psa.
DTO0 3aBUCHUT OT JJIMHBI YHCIIA U CIIOCO0a MPEICTaBIICHUS TEPEMEHHOM.
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PaccmoTpuM, Kak 3amuchIBaeTCss YHCIO B JABOWHOM cioBe (B CIIOBE OHO
3alUChIBACTCS aHAIOrH4YHO). CelbMOi OMT MEepBOTo OaiTa SIBISCTCS CIYKCOHBIM ITPH
XpaHEHUH 4YHUCEJI CO 3HAKOM, M €ro COJEPKUMOE HE OKa3bIBAe€T BIMSHUS Ha
aOCOIOTHYIO BeNWYuHy uuciaa. OTMETHUM, 4YTO IS TOJOKUTEIBHBIX YHCEN
COJIEP’)KUMBIM CITY’)K€OHOTO OMTa SBISICTCS HYJIb. MIIaIINiA TBOUIHBIN pa3psil yucia
3armucbiBaeTcss B 0-0if OWT, T.€. YHCIO 3amOJHSIOT ClpaBa HajaeBo. Ecimu 9ucio
TIOJIO’KUTEBHO, TO OCTABIINECS OUTHI 3AMOTHIIOTCS HYJISIMU.

Hanpumep, uamcno 127, B 4 Oaiitax OyAeT NPEACTaBICHO CIIEAYHOLUM

obpazom:

1274g) = TRye) =111111105) =112° +1[2° +... +1[2" +102°

76543210 76543210 76543210 76543210 OUTEI
00000000 00000000 | 00000000 01111111 | GaiTh
— S
1 — bIif 6aiiT 2-otli OaiT 3—nii OaiT 4—p1ii OaiiT

4 3 IMPUBCACHHOTO BbLIIIC IIPCACTABJICHUA BHUIHO, 49TO B MJIAAIICM pPa3psgaiac

1

3amucan kodhduupent mpu 2°, B cieayomeM — opi 2° u T.1. O4eBUIHO, YTO €CIIH
Bo Bcex Owmrax ¢ O-ro mo 30-eii Haxomarca 1, TO MakCHUMaJIbHOE IIEJIOE
MOJIOKUTEIILHOE YUCJI0, KOTOPOE MOKHO 3alucaTh B JBOMHOM CJIOBE, UMEET BU/I;

01111111 11111111 11111111 11111111=2% -1= 2147483641y

dopMy 3aMKcH MOJOKUTETBHBIX HEIbIX ABOMYHBIX YHCEN HA3bIBAIOT NPAMbIM
K0OoMm. B 3TOM cilydae WX 3amuch B OTBEJACHHOW MaMSITH MOJHOCTHIO COOTBETCTBYET
CUMBOJIMYECKON 3aIMCH B JJBOMYHON CUCTEME CUMCIICHHUS.

OTpuniatenbHblE  YWCIA  3aMUCHIBAIOTCS B OONOJHUMENbHOM  KoOe.
Hcnonp30BaHne STOTO0 KOJAA TMO3BOJSET YHNPOCTUTH aNMapaTHYI pealnu3aluio
OTepaliyd BBEIYMTAHMS, KOTOPAs 3aMEHSCTCS OTEPAIMEH CIOKEHUS YMEHBIIIAeMOTO,
MPEACTABJICHHOTO B TMPSMOM KOAEC, W BBIYUTAEMOTrO, TMPEACTaBICHHOTO B
JOTIOJIHUTEIBHOM KOJE. /{ononnumenvuulli KOO TOIY4YaeTCsl U3 MPSAMOTO IMyTeM
WHBEPTHPOBAHUS Kaxaoro Owrta (oOpammuwiti ko0) w 3ateM nobaBieHus 1 K
MITJIIIIeMy OHMTY YrCIa.

IpencraBum 4ncino — 93, Kak IBOMYHOE YHCIO C PUKCUPOBAHHOM TOYKOM.

—95(10) - _5F(16) = —1011111(2)

1. 3anumem npsiMoii KoJ Yncia B yeTslpe OaiTa:
00000000 00000000 00000000 01011111
2. 3amuiiem oOpaTHBIN KOJ| Ynca’

11111111 111711211 111711111 10100000

3. IIpubaBus k muagmeMy OutTy 1, MOTyIrM TOTMOTHUTENBHBIN KOJ] YMCA:
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11111111 117111711 11111111 10100000

+

1

11111111 11111111 111712221 10100001
1-p1it OaiiT 2-oii OaiT 3-uii 6aiT 4-pIii AT

IIpu xpamenuu yenvix NOIONCUMENbHBIX HUCEL CYUeCmEYen 603MOICHOCb
noumu 6060e Y6eiudumv YUCIO60lU OuUana3oH. IJTO JIOCTUTAeTCd 3a CYET
UCIIOJIb30BaHUS CIY>KEOHOr0 CeIbMOro OMUTa NepBoro 0aiTa AJs XpaHEHHs CTapLIEro
ko3buLUeHTa B [BOMYHOM IPEICTAaBICHUM 4uCIa. Tak, HalpuMmep, YHUCIO
655355 = FFFRy6) =11111111 11111111, oObsiBieHHOE Kak Lestoe Oe3 3Haka, B

JBYX OaiiTax 3aluIleTcs B BUJIE
11111111 11111111

1-51ii Oaiit  2—o0# OaiiT

Jléouunvie yucna c¢ naasarwuwieii moukou. Yucna, B KOTOPHIX TOJIOKEHUE
TOYKH HE 3a(MKCUPOBAHO IMOCIIC HEKOTOPOTO Pa3psia, a YKa3bIBACTCS CIICIIHATLHBIM
YHCJIOM, Ha3BIBAIOTCS YHUCIJIAMHU C IIJIABAIOMIEH TOYKOM.

B o6mem Bume mo0oe uncio A B cHCTEME CUYHCIICHHS C OCHOBaHUEM [

MOYHO TMPEJCTAaBUTh B BUJae A =M Ebk, rae M- madTtrcca yucima A, K- mopsmok
yucna. [Ipu 3ToM eciii MaHTHCCA YKCIia YIOBJIETBOPSICT HEPABEHCTBY 1S‘m‘ <p, 1O

YUCJIO HOPMATUZ0BAHHOE.

Pazmepbl oOnactei, BbIAEISEMBIX TOJA 4YHCIa C IUIaBalOIIEd TOYKOW,
CYIIECTBEHHO 3aBUCAT OT anmnapaTHOW pealu3allid BBIYMCIUTEIBHON TEXHUKH. [[ns
IBM PC/AT, manpumep, yuciia ¢ IUIaBArOIIEH TOYKOW MOTYT, B 3aBHCHMOCTH OT
oOwbsBneHHBIX  atpuOyroB  float, double, long double, pacnonararecs
COOTBETCTBEHHO B 32, 64 1 80 Ourtax maMsT B BUJIE.

float

I+

XApaKTCPUCTHUKA | HOpMAJIN30BaHHAA MAaHTHUCCA

outsl | 31| 30 23| 22 0

double

I+

XapaKTEpUCTHKA | HOPMAJIM30BaHHAs MaHTUCCA

ourer | 63| 62 52 | 51 0

long double | + | xapakTepucTrka | HOpMaTM30BaHHAS MAaHTHCCA

OUTEI 79| 78 64 | 63 0

MaHTHcca YMCIa 3aluChIBaCTCS B HOPMAIM30BAaHHOM BHUjae (B JBOUYHOM
NPEICTABICHHH YHCIIA ITePe TOYKOH COXpaHsAETCS OJWH 3HAYAIlWi JBOWYHBIA OWT).
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YroObl yBENIWYHTH JMANA30H MpelcTaBieHus uucen B ¢opmarax float u double,
CIMHUIIA Tepe]l TOYKOW B JIBOMYHOW HOPMAJIM30BAHHOW 3allUCH YUCJIA B MaMSITh HE
3anuchiBaeTcs; B (opmate long double — eauuuna coxpansiercs. 3HaK MaHTHCCHI
3aIMCBhIBACTCS B MMOCIICAHEM OUTE MEepBOro Oaiira.

C 1enblo YIPOIICHUS anllapaTHON pealin3alui apupMETHISCKIX ONEpalui B
NpPE/CTaBJICHUHA YHUCIa C IUIABAIOLICH TOYKOW 3HAK IMOpSIKAa SBHO HE XPAHUTCS.
BMecTto  mopsgka 0B mamsATh  3allUCHIBACTCS  BEIMYWHA,  Ha3bIBaecMasl
xapaxmepucmuroti. XapakKTepUCTHKa MOJIy4aeTcs M3 MOPsIKa IMyTeM MpHOaBIICHHS
MOMPABOYHOTO KO3 dunmenTa, KoTopslid s urcen tuna float paBen 127 40) = TFye)

s double — 1023,y = 3FF;4), aust long double — 16383,4) = 3FFF).

Hpezncrapum uncno  —18.2 ——10010.(0011)(2), HOPMAaJIM30BaHHAs 3aIKCh

KOTOPOIo —1.0010(0011)(2) 2'°, rie HOPMAaJIM30BAHHAsA MaHTHCCa
m :—1.0010(0011)( 7)) @ TOPATIOK k :4(10) :100(2). [lepeiinem oT mopsika K €ro
xapaxrepucruke: 4 +127 =131, =835 =10000011,). [Momyunm npencrasieHue
uncna 18.2(,0) B popmare float:

1 | 10000011 | 00100011001100110011010

31|30 23 | 22 0

Ecnu xonuuectBo mudp B uucie, 3anvucbiBaeMoM B [I9BM unu nonyyeHHOM B
pe3ynbTaTe BBIUMCICHUM, OOJBINE BBIICIECHHOTO TMOJIS TMAMSTH, TO HW30BITOYHBIE
nudpel  OTOpachHIBAIOTCS, a YHCIO, 3alHUChIBAEMOE B MaMTh, OKPYIJISETCS C
H30BITKOM. B dbopmare double XapaKTEPUCTHKA paBHa
4 +1023 =1027 ;) =40334) =1000000001L ), 1 unciio mpescTaBuUMo B BHAE:

1 | 10000000011 | 00100011001100110011...00110011

63 | 62 52 | 51 0

Pasmepbl BBIIETICHHBIX ISl XpaHEHWS JaHHBIX O0JIacTell  OMpeeIIsroT
UHTEpBAJ JOMYCTHUMBIX JJIs 3TOro arpulyra 3HadeHuil — auanaszoH (Tabmuma 2.1).
Beskoe  dWmcno, MeHbIIee MO a0COJMIOTHOM — BEIMYMHE  IMOJIOKUTEIHHOTO
MUHHAMAJIBHOTO YHCJIa, TMPEACTABICHHOTO B COOTBETCTBYIOmEM ¢opmare, OyaeT
3allMCaHO B MaMsiTh B BWjae HyJisa. Jlis maHHOro (opmara 3TO Tak Ha3bIBaeMBbIH
MAaIIMHHBIN HYJIb. KpoMe Toro, 4yrciia nanHoro (opMara He JOJDKHBI IPEBBIIIATH 110
a0COJTFOTHOW BEJIMYMHE MaKCHMaJIbHOE YHCIIO, MPEJICTaBIeHHOE B 3ToM (hopmare. B
MIPOTUBHOM CJTy4ae CTapIire OWTHI YHciaa OYIyT IMOTEPSHBI, a Pe3yJbTaT HE BEpPEH.
OnucaHHasi CUTYyalHs HA3bIBACTCS MEPEIOTHEHUEM pa3psIHON CETKH, a CaMH JhCIia
— MaIlIMHHOWU 0€CKOHEYHOCTBIO.
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Taomuna 2.1.

Tun Kon-Bo Huana3zon
JAHHBIX our Abs(min) | Abs(max)
float 32 | 34010% | 3400%
double 64 | 1.7007°%% | 1.700
longdouble| 80 | 3.40107%% | 3.410%%

Cumeonvnan ungpopmayua. B 1IOBM nns BHYTpEHHEro NpenCcTaBIICHUS
CUMBOJIPHBIX JaHHBIX HCIONB3yeTcss Tak HaseiBaeMbii ASCIl kom, cormacHo
KOTOPOMY Ka)KIOMY CHUMBOJIy COOTBETCTBYET 8-paspsAHbI KOJA, T.€. B OJWH OailT
3anuchiBaeTcst oquH cuMBoiI. Hanpumep, Texct «1486DX2» B mamsiTh ©MeEeT BUJL:

00110001001101000011100000110110010001000101100000110010
1 4 8 6 D X 2

BapuanTtsl 3a1aHuil.

1. [IpencraBuTh cieayrouiye 4ucia Kak JABOUYHBIE C (PUKCUPOBAHHOM TOYKOM.
JI1s 3a11CH BBIAEISETCS CII0BO.

a) — 1547 ,); 0) 10001100011,); B) - D174);

r) -1A4¢); ) —148,); e) —100000011;,);

)K) 347(8); 3) - 5554(8)’ I/I) 123(16)
2. [IpencraBuTh ciaenyroye Ynucia Kak JBOMYHbIE ¢ PUKCUPOBAHHOM TOUKOM 0e3
3Haka. /(1 3anmcu BeIAENsAETCS CIIOBO.

a) 34541 1) 0) 100011111100011,);

B) 41A4(16); F) 11148(10);

) 63471 ); e) 5541 .
3. IIpencraButh cregyromue 4uciaa Kak JBOMYHBIC C IUIABAIOIIEH TOYKOM B

dbopmate double.
a) —17,56 [10%(10);
B) 0,23410 3u0);
n) —1317 10%uw0); e) - A,7110%s);
x) -10001,10001110";);  3) 0,0001010 2 (e).

4.  TlpeacraBuTh CJCIyIOIIME YHUCIA KaK JBOMYHBIC C IUIABAMONICH TOYKON B
dbopmare float.

a) —17,56 110%qo):;
B) 0,234 D.O_s(lo) ;

6) 11,1000101010 )
r) 0,100011101010"° ™ 5);

6) 11,1000101010 2);
r) 0,100011101010" 0 ,);
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1) —131710%x0); e) - A, 7100%);
%) -0,000110 %@e);  3);10001,10001110" )
HNHTepnpeTpoBaTh COACPKUMOE YETBIPEX OANT MAMSITH KakK:
* II€JI0€ YHUCJIO CO 3HAKOM,;
* [[eJI0€ YHCIJIO O€3 3HaKa,
* BEIISCTBEHHOE YHCJIO C MJIAaBarOIICH TOYKOM.

a)

101100110 11100011111100110011010

31130 23|22 0
6)

1 11100100 | 00111011000000110011011

31130 23|22 0
B)

0 | 00000011 | 10101111001100110011111

31130 23|22 0
r)

0 | 10001010 | 00000011000000110011000

31130 23|22 0
1)

0 | 11000110 | 10110000111100110111111

31130 23|22 0
e)

0 | 00000100 | 00000011000000110011000

31130 23|22 0
X)

1 /10010111 /10111111111100110111111

31130 23|22 0
3)

0 | 11100010 | 00000011011110110011000

31130 23|22 0
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1 | 01000010 | 00000011100000110111111

31| 30 23 | 22 0
K)

0 | 00000000 | 10000011100000110110000

31| 30 23 | 22 0
1)

1 | 10000000 | 10000000000000110000000

31| 30 23 | 22 0

JlabopaTropHnasi pa6ora Ne 3.
Tema: «OcHoBbI agropurmusanuu. [locrpoenne 0J10K-cxeM JIMHEHHBIX U
Pa3BeTBJISIOIIMXCH BLIYUCIUTEIbHBIX MPOLECCOB»

Teopernueckue cenenusi. Pemenne mo0oi 3anaun Ha 9BM npoucxoaur B
HECKOJIbKO JTaroB. MOCTAaHOBKA 337a4yd; KOHCTPYMPOBAHHE AJITOPUTMA DPEIICHHS
3aJ]ayM; COCTABJIEHUE IPOrpaMMbl MO pa3padOTaHHOMY alropuTMy; BBoJ B OBM
IPOrpaMMbl M UCXO/IHBIX JJAHHBIX; OTJAJKa U TECTUPOBAHUE MPOTPAMMBbI; IOITyYEHHUE
pEILICHUS U aHAJIU3 PE3YJIbTAaTOB.

Aneopumm — KOHeYHAs NOCAE008AMENbHOCHb  MOYHO — ONpPeOesleHHbIX
oeticmasuil, NPUBOOAUUX K OOHOZHAUHOMY peuleHUur0 nocmasienHol 3adayu. I 1aBHas
OCOOCHHOCTh JIFOOOTO alropuT™Ma — (hopmanvHoe UcCnojHeHue, TO3BOJSIONICE

BBITIOJHATE 3aJaHHBIC JIEHCTBUS (KOMaHJbBI) HE TOJIBKO YEJIOBEKY, HO U Pa3IMUHbIM
TEXHUYECKHM YCTpoicTBaM (ucnonauTensM). [Iporecc cocraBieHus ajaropurma
HA3bIBACTCS aneopummuzayueti. ANTOPUTMBI MOTYT OBITh 3aJlaHbl. CJIOBECHO,
TaOJIMIHO, Tpadudyecku (C TOMOIIbI0 OJIoOK-cXxeM). Crnosecnoe 3aJaHHWE OIMCHIBACT
QITOPUTM C TIOMOIIBIO CIIOB M TPEIIOKEHUH. Tabauunoe 3agaHue CIYKUAT IS
IpeCTaBiICHUs anroputMa B (opme Tabmui U pacueTHbIX Gopmyi. I paguueckoe
3aJlaHue, WU OJNoK-cxema, — CHOCO0 MPENCTaBIEHUS aJrOpuTMa C MOMOIIBIO
reoMeTpudeckux (Uryp, HasblBaeMbIx Ooxamu. IlocinenoBaTeaIbHOCTh OJOKOB M
COEIMHUTEINbHBIX JIMHUN 00pa3ytoT 0s10k-cxeMy. OnucaHue aaropuTMOB C TIOMOIIBIO
OJI0K-cXeM SIBIsIeTCS HanOoJiee HATJISAHBIM M PaclipOCTPAHEHHBIM CIIOCOOOM 3a/1aHus
QITOPUTMOB. bBJIOK-CXeMBI pacrojararoTcsi CBEpXy BHHM3. JIMHWM COEIWHCHUS
OTJIEJIbHBIX OJIOKOB MOKa3bIBAIOT HAMpaBlieHUE Ipolecca oOpabOTKH B CXEMe.
Kaxxgoe Takoe HampaBlieHHE HA3bIBAETCS BETBBIO. AJTOPUTM HE3aBHCHMO OT €r0
CTPYKTYpBl Bcerjga ummeeT mo ogHomy Onoky «Hauano» um «Koneu». Ero BerBu
JIOJDKHBI B KOHIIE COUTHUCH, U 110 KaKOU ObI BETBU HE OBLIIO OB HAYATO ABIKEHUE, OHO
BCET/Ia JIOJDKHO TIPUBECTH K 010Ky «KoHeI.

[Ipu 3amanuu ajaropuTMa C TOMOIIBI0 OJIOK-CXEMBI HUCIOJIB3YIOTCS CTPOTO
onpeeseHHbIe 010k, OCHOBHBIEC THITBI 0JI0KOB MpHBeaeHbI B Ta0bnuie 3.1. Crnemyer
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OTMETHTh, YTO BCE OJIOKM HYMepyroTcsa. B 3ToMm ciiydae HoMepa MNpOCTaBISIOTCS
BBepXy ciieBa oT Oyoka (Oioku «Hauanmo», «KoHel» u coeIuHUTEIbHBIC OJIOKA HE
HyMepytotcs). CTpelkd Ha COCOUHSIOIIUX JUHHUSIX OOBIYHO HE CTaBIT IPH
HaIpaBJICHUHU CBEPXY BHU3 U CJI€BA HAMPABO; €CJIM HAIPABJICHUE MTPOTUBOIIOIOKHOE,
TO €r0 MOKa3bIBAIOT CTPEJIKOM Ha JIMHUMU.

Tabmuma 3.1. OcHOBHEIE TUIIBI OJIOKOB.

Hauamo o
Hauano u xoney ancopumma (ais GpyHxiui «Bxom»,

K« »
Korer Brixo»)

brnox obpabomxu. BHyTpu 0JI0Ka 3alHMCBIBAIOTCS
dhopmyIibl, 0003HAYEHUS U PYHKIIUH

brox  ycnosuss. BHyTpu O50oKa  3alHMCBHIBAIOTCS
yCJIOBUS BBIOOpa HANpaBlICHUSI IEUCTBUS aJlTOpUTMA

Fnox  mpedonpedenennozo  npoyecca  (bynxums/
TIOIIPOTpaMMa)

bnox 6600a ungpopmayuu

brok UUKIIA C U36ECNIHBIM KOJUYecmeom noemopeﬂud

bnox  ewigooa  ungopmayuu Ha  neuamarowee
YCmpoucmaeo

Coeounumenvhuiil 610K

o0 Dl

AnTOpuTMBI OBIBAIOT JUHElUHbIE, PA3GEeMBAIOUUEC N YUKTUYECKUE.,
Jlunetinpiii aITOPUTM HE COJEPIKUT JIOTMYECKUX YCIIOBUIM, UMEET OJHY BETBb
00paboTKN U M300pa’kaeTcs JMHEHMHOW MOCIIeIOBATEIbHOCTBIO CBSI3AHHBIX JPYT C
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IpyroM OJIOKOB. YCIOBHOE H300paX€HUE JIMHEWHOTO aJTOpUTMa MOXKET OBITh
npenactasiieHo Ha puc. 3.1.

Hauano

Puc. 3.1. YcnoBHOe n300pakeHne TMHEHHOTO alropuT™Ma.

Mpumep 3. 1. CocraButk Gnok-cxemy seruncenns z=¢(y), y = f(x), rae
¢, f — u3BecTHBIC PYHKINH, IPH 32IaHHOM 3HAYCHUU MepeMeHHOM X (puc. 3.2).

( Hauano )
|
1

X
|

y < f(x)

z — ¢(y)

z

—
< Komnerg >

Puc. 3.2. bnok-cxema npumepa 3.1.

3HAaK « < » O3HAYAET. BHECTH 3HAYECHHE IEPEMEHHOM B SYEUKY MAMATH C
OIpeIeSICHHBIM UMeHeM (oTeparys MPUCBAaNBaHUS).

Paszsemensarowuiicsi anrOpuT™M COJEPKHUT OJHO WM HECKOIBKO JIOTHYECKUX
YCIOBHI M UWMEET HECKOJIbKO BeTBe o00pabotku (mpumep 3.2). YciaoBHOE
M300paKEeHUE Pa3BETBICHUS NIPEICTABICHO Ha puc. 3.3.
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Bxon

YcnoBue

Het

Bersp 1 Bersp 2

Brixon

Puc. 3.3. YcnoBHOE n300pakeHHE Pa3BETBISIONIETOCS aJTOPUTMA.

Mpumep 3. 2. OnpenenuTs MONagacT JIM TOYKA BHYTPb KPyTa, €CIIH PainycC
Kpyra U3BEeCTEH, a ero IEHTP U TOYKa 33al0TCsl CBOMMH KoopauHaTtamu (puc. 3.4).

Hauaio

X_point,y_point,
x_circle,y circle R
|
value — (x_padnt-x circld” +(y_point-y circle?

[a
value< R?
Her
Touka c KOOpAHHATaMH Touka c KOOpJHHAaTaMHU
(x _point,y J:)oint) HE HAXOJHUTCS (x __point,y_poi nt) HAXOIUTCS
BHYTPH Kpyra c HEHTPOM BHYTPH Kpyra ¢ LHIEHTPOM
(x_circle,y_circle) u paguyca R (x_circle,y_circle) u paguyca R

>
<

=

Puc. 3.4. biaok-cxema npumepa 3.2.

Mpumep 3. 3. CocTaBUTh OJOK-CXEMY HAXOXKICHUS KOPHEH KBaJIpaTHOTO

ypaBHeHUsI. KoahuIMeHTsl KBaJpaTHOTO YPaBHEHHS BBECTH C KJIaBHATYphl (pHC.
3.5).
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/ ab,c

|
D -b*b-4*a*c

H Ha
Her a -b
X e —
D<O0 2a
|
Her v Kopens
paBHEHHE HE UMEET ypaBHEHHS X
-b++D JIEHCTBUTEIbHBIX
17 g KOpHEii —
« -b-+/D
9 T
KopHu ypaBHeHus Xy, X,
e
( Konen >
Puc. 3.5. brnok-cxema npumepa 3.3.
Bapuantsl 3a1aHuii.
X-ly
1. Janb! X, Y. [lonyunts :
L+|xy
2.  Jlampl gBa uymcna. Hailitu cpemnee apudmerndeckoe KyOOB 3THUX 4YHCEN U
CpeaHee TeOMETPUIECKOE MOTYJIEH ATHX YHCET.
3.  Bwrumcauth paccTossHEE MEXKIY IBYMS TOUYKAMU C JAHHBIMHA KOOPJIMHATAMH.
4. Haiitn muromans TpeyrosiibHHKa co cTOpoHamu @, b,cmo dopmyie I'epona:
(a+b+c)

S =/p(p -a)p-b)p-c),rae p==—

5. Hansw! X,Y,z. Halitu W, eciu:
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2
—anlv— __ Y — v :
a)w—sm(y X| x———|; ©) w=x — ;
, . X 1+sin?(x+y+2)
z°+ =
4
2 X° : cos® X
B) W=C0§ z“°+—+VY|; r) W=y+X—————.
4 1+.|y+2
6. Janbl 1Ba yncia. BelBecTu mepBoe 4Mcio, €cid OHO OOJibLIE BTOPOro, U 00a
YKCIIA, €CIIU 3TO HE TaK.
1. HaiiTn HanMeHb1IEE U3 TPEX AAHHBIX YHCEIL.
8. JlaHbl TpU YKCIIa, ABIAIONIMECS JJIMHAMH CTOPOH TpeyroyibHHKa. OnpenennuThb

THUI TPEYTOJIbHUKA (PaBHOCTOPOHHUH, paBHOOCIPEHHBIH, PA3HOCTOPOHHHIA).
0. Hansl X, Y, z. Halitu:

a) max{x+y+zxyz +3; 6) min{x2+y2,y2+zz}—4.
10. [ano X.Bpramcmuts Y, ecnu:

2 D x<? O,mpu x<0
_ x5, mpu-2<x<2, . _ .
a y= ; 0) Y=1X, O<x<l
) ¥ {4,HpI/IX<—2HX>2 )Y 4HpH .
X", mpu X>1
X2 + 4x + 5, pu X< 2, 0, mpu X< 0
B)Yy = 1 1) y=4x* - x,mpu0< x<1,
——————,npu X>2 5 . o
X2 +4x+5 X —sinTx” =1, mpu X >1

11. OnpexnenuTh MomaaaeT JIK 3aJjaHHAs TOUKA BHYTPh 3aJIaHHOM 00J1aCcTH.

a) 0)
_'L -
0.5
0.5+
-1 -0.5 0.5 '
1
_|:|_.5 L |-
-1 -1}
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1
1
0.5
n.&
- -0.5 .5 1
- -0k 0.5
-0.5} -0.5
1
1
1) €)
E L
0.5
1 L—
0.k S .
-0._5 0.5 ]
_l L
_E B

JlaGopaTopnas padora Ne 4.
Tema: «IlocTpoeHue 0JI0K-cXeM IMUKJINYECKHX BbIYMCJINTEILHBIX MPOIECCOB»

Teopernueckue cBegeHus. [[uxiuueckut anTOPUTM COJICPKUT OJUH WIIA HECKOJIBKO
LIUKIOB. [Jukn — 3TO MHOTOKpPaTHO NOBTOpseMas 4YacTh ainropurma. Lluki, He
COJIEpIKalUil BHYTpHU ce0sl IpyTruX LIMKIIOB, HAa3bIBAIOT NMPOCThIM. Eciin OH copepkut
BHYTpH c€0sl Ipyrue LUKIbl WM PA3BETBICHUS, TO LUK HA3bIBAIOT CIOXKHBIM WM
BJIOKEHHbIM. JIt00O¥M  IIMKI  XapakTepu3yeTrcss OJHOW WM  HECKOJbKUMHU
NepEeMEHHBIMH, Ha3bIBAEMBIMH MMapaMeTpaMu IIUKJIA, OT aHAIN3a 3HAUYCHUU KOTOPBIX
3aBUCHUT BBINIOJIHEHUE LUKNA. [lapamemp yukia — epeMeHHasl, IPUHUMAOIIAS TIPU
KOKIOM BXOXKICHMM B IIMKJI HOBOE 3HAYECHHE. YCJIOBHOE HW300paxeHHe
LHUKJINYECKOI0 aJropuTMa NpecTaBieHo Ha puc. 4.1.
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Ycnosue
MPOJOJKEHUS
[UKJIa

Her

OO0paboTKa HaHHBIX.
H3menenne mapamerpa UUKIiIA.

d
l

A

Brixon

Puc. 4.1. YcnoBHOe n300pakeHre MUKIMYECKOTO allfOPUTMA.

lMpuvep 4.1. CocraBuTh OJIOK-cXeMy HaxOXA€HUS cCymMMbl N mepBbIX
nesbix yncen ot 0 o N —1 (puc. 4.2, puc. 4.3).
Bapwuant 1.

Hauano

_am |
(o)

Puc. 4.2. baok-cxema npumepa 4.1.
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bnok-cxema mroboro nukimmdeckoro mporecca (npumep 4.1, Bapuant 1)
HE3aBHCHMO OT MHOT000pa3usi CBOJSIIMXCS K HEMY 3a7a4 JOJDKHA COAepkKaTh OJIOK
3aJ]aHis HA4YaJIbHOTO 3HAueHHWs mapamerpa Iukna (0yok 3), OJIOK peanu3arvu
HE0OXOMMMBIX BbluuciieHui (010K 5), 010k M3MeHeHus napameTpa nukia (010K 6) u
OJIOK MPOBEPKH YCIIOBUS OKOHYAHUS 1HKIIa (010K 4).

Cnioco6 opraHuzanuu IUKIIa 3aBUCUT OT YCJIOBHS 3a7aud. Bo MHOTHX 3aadax
KOJINYECTBO MOBTOPEHUH IMKiIa ykaspiBaercs (mpumep 4.1, BapuanT 2). DTO Tak
HA3bIBAEMBIC YUKIbL C U3BECMHBIM KOIUYECMBOM NOBMOPEHUll WIA YUKIbL CO
CUEem4UKOM.

lprvmep 4. 1. Bapuanr 2.

Hauano

|
] i 0O(N-D) >
\ |

UM « UM+

|

|<
* L am |
Puc. 4.3. briok-cxema npumepa 4.1.

Bo MHoOrmx 3amauax BCTPEYAIOTCS TaK Ha3bIBaCMbIC YUKIbLI NO HPOCMOLU
nepemennol. B 3TOM ciydae 3amaercs TOJNBKO HadadbHOE 3HAYCHUE TMEPEMEHHOM,
3akoH (IPaBWJIO), TIO KOTOPOMY OHA H3MEHSETCS, U KOHEYHOE e¢ 3HaycHue. B
nmpollecce pemieHusl 3aJadd  TeKyllee 3HAaueHUE TIePEeMEHHOW KaXKIbli pas
CpaBHHMBAeTCS C €€ KOHEYHBIM 3HAYCHHEM. BBIXOH W3 IMKJIA MPOHUCXOIUT, KOT/Ia
NIEPEeMEHHAsl IOCTHTJIa CBOETO KOHEYHOTO 3HAUCHHS HIIM BIIEPBbIC TIPEBBICHIIA €T0. B
TaKUX [HMKJIAX KOJUYECTBO TIIOBTOPEHUN HEW3BECTHO, HO OHO MOXET OBITh
BBIUHCJICHO, TTOCKOJIBKY 3HAYCHHE MEPEMEHHONW M3MEHSETCS MO0 HEKOTOPOMY 3aKOHY
(mpumep 4.2).

Mpumep 4.2. CocraBuTh OJOK-CXeMY HAXOXIEHUS 3HAUYECHUU (DYHKIIMH
f(x)=sinx mms 3HaYeHMil IEPEMEHHOM X , H3MEHSIOMIEHCS B AMATIA30HE OT A 10 b

miarom h (puc. 4.4).
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X — a
3 Her
Xx<b
A
4 a
5 A
X « x+h value — sin(x)

]

( Komer )

Puc. 4.4. brniok-cxema npumepa 4.2.

Mpumvep 4. 3. CoctaBuTh OJIOK-CXEMY BBIYUCJIIECHUS CYMMBI BHJA
X3 X5 X2m—1
X ——+— - +(-)™'——=—— xOR, mON (puc. 4.5).
3 5 (2m-1)!
1
X, m
5 |
term « X
UM  term
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O

I = U(m-1)

X* X
tel‘m<——

UM « SUM+term

(2*i)(2*i +1)

*term

A

Puc. 4.5. bnok-cxema npumepa 4.3.

BapuaHThbl 3a1aHU.

1. Jlano HatypanbHO€ N. BBIYHCIUTH 3HAYEHHE CYMMBI.

a)}+1+ +£- 6) 2"
1 2 7 n’ ) 2%
_A\n+l
B) (1+%)(1+i2j...(1+i2), )i—i+..+( 1) :
1 2 n 12 23 n(n+1)
H)£+i+--+i; e i2+i2+ + 1 >
1° 2 n° 3 5 (2n+1)
r 2 nl
—1\n 44— + .
o —Laly R LT, T
3 5 2n+1 > > n
W) \/2+\/2+....\/§; K) 1 + 1 + 4 1

N KopHENn

sinl snl+sn?2
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2. JlaHo HaTypaqbHOE N U IEUCTBUTENbHOE X. BRIYMCIUTE 3HAaUEHHE CyMMBI.
Tabmuma 4.1.

Ne z
2 n
1 142345 4 X
1 2 Nl
1 1 1
2| (gl B e )
3 (14_snx)(l_l_anxjm(l_'_snnxj
1 2 nl
3 5 2m-1
4 AN EAN L
3 5 (2m-1)!
2 4 2m
5 1-2 42 ()"
24 (2m)!
X3 X5 X2m—1
6 X+ +2 4+
3 5 (2m-1)!
X2 X4 X2m
7 +—+— 4+ .+
2 4 (2m)!
2 3 n
8 x — + X (-pm X
2 3 n
3 5 X2m—1
9 X ==+ +..+(-)™*
5 2m-1
2 3 n
10 x- X X
2 3 n

3. Beruuciuts 3HaueHus Gpynkmnun f (X) Ha oTpeske [a; b] c marom h.

Tabmuma 4.2.

No f(x) [a,b] h
1 2 3 4
1 In(x) 1;1.5 0.1
2 1+ 1In?(x) 0.4;1 0.1
3 1+ €* 0.5,0.6 0.01
4 e /2 2;3 0.2
5 cos(x)e ™ 1,2 0.2
6 | 1/@a+e™) 34 0.2
7 sin(x)sh(x) 1.5 1
8 | 0.5+sh?(x) 2:3 0.2
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1 2 3 4

9 Jxch(x) 3;4 0.2
10 | /@ + ch*(x)) 2,4 0.5
11 Vxsh(x) 1;5

12 e “ch(x) 1,4

13 In(x?) 1,14 0.1
14 X +1n(x) 1;5 1
15 | Y(@+sinx) 7n113,n/6 /10
16 | sinx++/x nle6;nl4 /10
17 | X(1-cosx) 0.4;0.8 0.1
18 ednx 0;2 0.5
19 | cos(x)ch(x) 1.5 1
20 e**sh(x) 1;4 1

JlaGopaTopnas padora Ne 5.
Tema: «/leficTBUSI HAX OJTHOMEPHBLIMH MACCUBAMHU B 0JIOK-CXeMax»

Teopernueckue cBenennsi. Hanbosee mmpoko U3BeCTHasl CTPYKTypa JTaHHBIX
— Mmaccus. MaccuB COCTOMT M3 KOMIIOHEHT OJHOIO THUIIA, Ha3bIBAEMOTO OA308bIM.
[ToaToMy cTpyKTypa MaccuUBOB 00HOpoOHa. Kpome TOro, MaccuBbl OTHOCST K Tak
Ha3bIBAEMBIM CTPYKTYpaM C npamviM O0ocmynom. Jns Toro 4rtoObl 0003HAYUTH
OTJEJIbHYI0 KOMIIOHEHTY, K UIMEHHM BCEro mMaccuBa J00aBisieTcsl MHAEKC. Muoexkc —
9TO 3HAYEHHWE CHELUAIBHOIO THUIIA, ONPEIEIICEHHOIO KaK THUIl HMHJEKCAa MAacCHUBA.
KonuyecTBO MHIEKCOB HA3bIBAETCS PA3MEPHOCTHIO MaccuBa. OTMETUM, YTO B MAMATH
[I9BM ka0l KOMIIOHEHTE MacCMBa OTBOJUTCA OTAEIBHOE II0JIE PaBHBIX
pa3sMepoB, IPH 3TOM, BCE DJIEMEHTHI MACCHUBA PACIIOIOKEHBI MOPSI.

Ecnmu X sBisieTcs NepeMEHHOM-MAacCHBOM Pa3sMEpPHOCTH N, TO OTAEIbHAs
KOMIIOHEHTa 0003HayaeTcss C MOMOUIbI0 MMEHM MAacCuBa, 3a KOTOPBIM CIEIYET
MHJEKC TpeOyeMOl KOMIIOHEHThI — X;. MIHOrgja KOMIIOHEHThI MAaCCHUBOB Ha3bIBAIOT

MEPEMEHHBIMU C UH]IEKCAMHU.

OObIuHBIN TpueM paboThl C MaccUBaMH, B OCOOEHHOCTH C OOJBIIMMHU
MacCHBaMH — BBIOOPOYHOE W3MEHEHHE OTHEIBHBIX €ro KOMIIOHCHT, a He
KOHCTPYHPOBAaHWE TIOJTHOCTBIO HOBOTO COCTaBHOTO 3HaudeHus. Ilpu sToMm
NepeMeHHas-MaCCUB PACCMaTPUBACTCS KaK MACCHUB COCTABIISIONIUX MEPEMEHHBIX, H
BO3MOXKHO TIPHICBAaWBAaHHWE 3HAYCHUH OTACIBLHBIM KOMIIOHEHTaM, HampuMmep,
X « 0.456.

ToT ¢akT, 4T0 UHACKCHI MacCHBa OTHOCATCS K ONpezeiicHHOMY (CKaJIIpHOMY)
TUITY, UMEET BaXXKHOE CJIEACTBHE. MHACKCh MacCHMBa MOKHO BbIUMCIATH. Ha mMecTo
WHJEKCUPYIOIIEH KOHCTAHThl MOJKHO TIOJICTABIISATH JII0O00E HMHACKCUPYIOIIEe
BBIpAXKEHUE; OHO OYJET BBIYUCIEHO, M PE3yJbTaT UACHTU(PUIHMPYET TpPeOyemyro
KOMMNOHEHTY. Ecin HeoOXOoAMMO BBIMIOJHUTHL HEKOTOPYIO OINEpalMi0 HaJl BCEMU

29



KOMIIOHEHTAMU MAcCHBa WJIM HaJ COCEAHUMU KOMIOHEHTAMH HEKOTOPOW 4YacTu
MacCHBa, TO YI00HO BOCIIOJIB30BaThcs HUKIOM (mpumep 5.1). [Tockonbky B s3bike Cu
MHJIEKCAIMs 3JIEMEHTOB MAacCHBa MTPOU3BOJIUTCS OT HYJISI, TO IIPU TIOCTPOSHUH OJIOK-
cXeM OyJieM MCIO0JIb30BaTh 3TOT (DAKT.

Mpumep 5. 1. CocTaBUTH OJOK-CXeMYy HaXOXKICHHS B OJHOMEPHOM MAaCCHBE
M3 N DJIEMEHTOB TMOPSAKOBBIX HOMEPOB MAaKCUMAIBHOTO W MHHUMAIBHOTO
9JIEMEHTOB. 3HAYCHHE 3JIEMECHTOB M MX IOPSIKOBBIC HOMEpa BBIBECTH Ha dKpaH (pHC.

5.1).

1
n
|
P I « 0@(n-12) _
s/
< |
4
I_max « 0
i_min -0
5
P I «2D(n-1

min < i

A

a'i_min ' ai_max

( Konen >

Puc. 5.1. biok-cxema npumepa 5.1.
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Mpymep 5.2. CocTaBuTh GIOK-CXEMY BBIYUCIICHHUS 3HAYEHHUs TOJIUHOMA
P (x) =a,x" +a,x"* +a,x"? +..+a, B 3amamHoil Touke X. Koddduiments,
CTEITICHb MTOJIMHOMA, a TaK)Ke 3HAaYeHHe X BBeCTH (puc. 5.2).

1
X, n
) |
. i — O(Dn
:
< |
4
Polinom — a,
degree x 1
° |
c i — (n-)(-D0 >_

degree X — degree x[Ix
Polinom — Polinom+ a; [Jdegree x

A

d
<

Polinom

Puc. 5.2. bnok-cxema npumepa 5.2.

CoptupoBka mMaccuBoB. B o0uiem ciydae COpTHUPOBKY CiE€IyeT MOHHUMATh
KaK TeperpynmupoBKy 3aJaHHOTO MHOXecTBa 00beKkTOB (MaccuBa, (aiia u T.1.) B
HEKOTOpoM mopsake. llenb coOpTHPOBKM — OOJIETYUTH MOCIEIYIOUUH TOUCK
AJIEMEHTOB B TaKOM OTCOPTHUPOBAHHOM MHOXECTBE. BBIOOp anroputma COpTUPOBKH
3aBHCHUT OT CTPYKTYpbl 00pabaTbIBaeMbIX JaHHBIX. PacCCMOTpPHM OCHOBHBIE METOIBI
COPTHPOBKHY ITPUMEHHUTENBHO K OTHOMEPHBIM MACCUBAM.
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JlaH OIHOMEpPHBIM MAaCCHB pPa3MEpPHOCTH N 3,,d&,...,a,,. CopTUpOBKa
JIaHHOTO MAcCHBa €CTh NEPECTAHOBKA €r0 JICMECHTOB B MACCHUB & ,8y ..., & , T€

npd HEKOTOpOW ymopsaouuBaromeid QyHkuuu f  BBINOJTHSIOTCS OTHOIICHHS
f(akO )S f(akl)s . f (akn_l). OObryHO ymopsiouYnBaronast GyHKIUS HE BBIUUCISIETCS,

a XpaHWTCS KakK sBHas KOMIIOHCHTAa Ka)KJIOTO 3JieMeHTa. Ee 3HaueHuWe Ha3bIBacTCs
KITF0490oM 3ieMeHTa. OCHOBHOE yCIIOBHE MIPU BEIOOPE METOa COPTUPOBKU MAaCCHBOB —
BBIOpAaHHBIA METOJ JIOJDKEH ASKOHOMHO HCIIOJB30BaTh JOCTYIHYIO HaMsATh. ITO
IPEJIoJiaracT, 4To IEPECTaHOBKH, MPHUBOMSAIINE SJIEMECHTHI B TOPSAOK, JOJDKHBI
BBITIOJTHATBECS HA TOM JKe MecTe («in Site»). MeToasl COPTHPOBKU «iN SIt€» MOXKHO
pa30UTh B COOTBETCTBUHU C ONPEACIAIOMMMU MX NPHHIWIAMHA HAa TPH OCHOBHBIC
THTIAa — COPTUPOBKA C TOMOIIBIO MPSIMOTO BKJIIOYCHHS; COPTHPOBKA C ITOMOIIBIO
IPSIMOTO BBIOOPA; COPTHPOBKA C TTOMOIIIBIO IPSIMOTO OOMEHA.

Copmuposka ¢ nomowwlo npsamMo20 6Kmo4eHus. MeTol OCHOBaH Ha
CIICAYIOUIMX MNPUHIUIAX. OJIEMEHTBl YCJIOBHO JIENATCA Ha «y)K€ TOTOBYHO»
MOCJICIOBATEIBHOCTh M HCXOJHYIO TIOCIEIOBATEIbHOCTh. [Ipu KakaoM Iiare,
HaunHast ¢ 1=1 W yBenuuuBas | KaXIblid pa3 Ha CIUHMILY, M3 HCXOIHOM
MOCJIEI0BATEIILHOCTH M3BIIEKACTCS | —BIH DJIEMEHT M IMEPEKIIAJBIBAETCS B TOTOBYIO
MOCJICI0BATEILHOCTD, IIPX ATOM, OH BCTaBJISCTCS Ha HY)KHOE MECTO.

Copmuposka ¢ nomowjpio npsamozo 6vioopa. MeTon OCHOBAaH Ha CIEIYHOIINX
NPHUHIAIIAX. BBIOMpaeTcss 3JEeMEHT ¢ HaMMEHbIIUM 3HaueHHeM. OH MeEHSeTCs ¢
HEePBBIM 3JEMEHTOM X,. 3aT€M 3TOT MPOIECC MOBTOPSIETCS C OCTaBIIMMHCA N-—1

AJEMEHTaMM, N—2 3JEeMEHTaMH U T.l. A0 TE€X IOpP, MOKAa HE OCTAHETCSA OAWH, CaMbIi
OOJIBIIINH DJIEMEHT.

Copmuposka ¢ nomowwpio npsimoz2o oomena (mMemoo «nysvipvka»). MeTon
OCHOBAaH Ha CPAaBHEHMHU M CMEHE MECT Iapbl COCEAHUX DJIEMEHTOB U MPOIOJLKCHUU
ATOTO TpoIiecca 0 TeX MOp, MOKa He OyAyT YIMOPSA0UYEHBI BCE AIeMEHTHI. [Ipoxos
10 MaCCUBY MOBTOPSIOTCS, CIBUTAsA KaXbI pa3 HAUMEHBIINMN 3JIEMEHT OCTaBIIEHCA
MOCIIEIOBATENBLHOCTH K JIEBOMY KOHIy MaccuBa. Eciin paccMarpuBaTh MacCUBBI Kak
BEPTUKAJIBHBIC, TO 3JIEMEHThI MOXXHO HHTEPHPETHUPOBATh KaK IMYy3bIPHKU B YaHE C
BOJOM pa3HOro Beca. B 3TOM ciyyae NpH KaXIOM IIPOXOJAE OJMH Iy3BIPEK
MMOJHUMAETCS 10 YPOBHS, COOTBETCTBYIOIIETO €ro BeCcy. Takas COPTUPOBKA U3BECTHA
MO/ HA3BaHUEM «ITy3bIPbKOBAsi COPTUPOBKA.

Kaxnpiii W3 M3JI0KEHHBIX BBIINIE METOAOB COPTUPOBKH  JOMYCKAET
ONTHMHU3AIMIO, OCHOBAaHHYIO Ha aHalu3e MaccuBa (OTCOPTHPOBAH WIIM HET),
MOJIYYEHHOI0 Ha KaKAOM IIare ajJropurma.

Mpumep 5.3. CocraBuTh OJOK-CXEMY COPTHUPOBKH IO HEyObIBAaHHUIO

OJTHOMEPHOTO IICJIOYMCICHHOIO MacCHBa Pa3MEPHOCTH N METOJOM <«ITy3bIphKa»
(puc. 5.3).
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Hauano

A

A
A

A

A

d
<

Puc. 5.3. biok-cxema npumepa 5.3.
Bapuantsl 3a1aHuii.

1. B OJHOMEPHOM MAaCCHUBE M3 N DJIEMEHTOB HaWUTU IMMOPAOKOBBIC HOMCpaA IICPBOT'O
OTPpHUOATCIIBHOIO W IIOCJIICAHCTO IIOJIOKHUTCIBHOI'O 3JICMCHTOB (CCHH TAaKOBBIC
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I/IMGIOTCﬂ). 3HaueHHEe 3JIEMEHTOB U HX MOPsAAKOBBIC HOMEpPA BBIBCCTH HA 3KPaH WA
BbIZIaTh COOTBCTCTBYIOIICC COO6IHCHI/IC.

2. Bectn OI[HOMepHHﬁ MacCUB M3 N DBJIEMEHTOB. BBIUHCINTH CYMMY BCCX
OTPHUOATCIIBHBIX YHUCCII, UX KOJIMYCCTBO U CYMMY BCCX ITOJIOKUTCIbHBIX YUCCII.
3. B 3aBucumMoctu OT TOrO, 06paBYIOT QJICMCHTBI 3aJaHHOI'O0O MaCCHMBa ICJIBIX

yuceal M3 N 3JEMEHTOB CTPOro yOBIBAalOIIyl0, HE BO3PACTAIOLIYI0, CTPOro
BO3pacTaOIlyl0, HEYOBIBAIOIIYIO IOCJIEOBATEIbHOCTh, BbIAATh COOTBETCTBYIOLIEE
COOOILEHHE.

4. BBectu onmHoMepHbIit MaccuB U3 N 3iaeMeHToB. ChopMHUpoBaTH HA €ro MECTe
HOBBI MacCHB, B KOTOPOM TIEPBBIM 3JIEMEHTOM OyJIEeT MOCIEIHUIN 3JIEMEHT CTaporo,
BTOPBIM — MPEOCIEIHUAN U T.J.

9. DJIEeMEHT Ha3bIBACTCS JIOKAJIbHBIM MUHUMYMOM (MakCHMyMOM), €CJIH y HETO
HET coceia, MeHbIero (0oJpInero), ueM oH caMm. HaiiTu Bce JIOKabHbIE MHHHUMYMBI
Y MAaKCUMYMBI B 33JITaHHOM MacCUBE U3 N 3JIEMEHTOB.

6. B HeyObIBarouieil nocnenoBaTeIbHOCTH U3 N 3JEMEHTOB HAWTH KOJIUYECTBO
AJIEMEHTOB, MEHBIINX 33JaHHOTO YMCJIA U HalleyaTaTh UX.

1. DNeMEeHTBhl OJJHOMEPHOIO MacCHBa U3 N JIEMEHTOB LIUKJIMYECKU CIBUHYTH Ha
k mect BiIeBO (BIIpaBo).

8.  BbIIOTHUTH NOMAPHOE CYMMHUPOBAHHUE MPOU3BOJIBHOIO KOHEUHOTO PsiJia YUCE
cienyromuM obpa3oM. Ha mepBom sTame cyMMUpOBaTh MONApHO PSAOM CTOSIIHE
YrCIia, HA BTOPOM - PE3yJIbTaThl IEPBOTO 3Talla aHAJOTUYHBIM 00pa3oM, U T.J., OKa
HE OCTAHETCS OJTHO YHUCJIO.

9.  BBecTu OAHOMEpHBI MAacCUB 8,,8,...,8, . BBIUUCIUTH BCE CyMMbI BUIA
S =g +ta, t+..+ a;, 0<i<j<n-1 u cpeau HHUX ONPEAEIUTH MAKCUMAIBHYIO
CyMMY.

10. /lanbl 1Ba BEKTOpa pa3sMEpPHOCTH N. BBIUKUCAUTD UX CKAISIPHOE MPOU3BEICHHUE.
11. [Jan BexTtop paszMepHoctd N. IIpoHOpMHpOBaTH €ro Mo MaKCHUMaJIbHOMY
DIIEMEHTY.

12.  CnoxuTh ABa TOJMHOMA 3aJIaHHBIX cTeneHed (ko3dUIMEHTH XpaHATCS B
MacCHBax).

13. YMHOXWTH JiBa MOJIMHOMA 3aJaHHBIX CTerneHer (KOdQQHUIMEHThI XpaHATCS B
MacCHUBax).

14. B maccuBe u3 N 3JIeMEHTOB BbIOpaTh 0€3 TOBTOPEHMI BCE DJIEMEHTHI,
BCTpeyarouecs: 00Jee 0JJHOTO pasa.

15. BgecTu oflHOMEpHBI MacCUB U3 N 31eMEHTOB. ONpPeaeanTh YUCIO Pa3InYHbIX
AJIEMEHTOB B HEM.

16. Beruauciute xkod3ddunmentsr ot 1-o0it 1o M—oit (M<nN) Npou3BOIHON s
nomuuoMa crerern N P (x) =a x" +ax"* +a,x"? +...+a, .

17. BsecTu ogHOMEpHBI MacCMB U3 N 3jeMeHTOB. OTCOPTUPOBATH MACCHUB MO
HeyObIBaHHIO (HEBO3pACTAHUIO) METOIOM MPSMOTO BKITFOUCHHUS.

18. Bgectu ogHOMEpHBIN MaccWB W3 N 3jeMeHTOB. OTCOPTHPOBATH MACCHB II0
HEYOBIBaHUIO (HEBO3PACTAHUIO) METOIOM IPSMOTO BEIOOpA.
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19. TlodayuyuTh yHOPSAAOYCHHBIH 1O Bo3pactanuio MaccuB C(N+m) myrem
ciusaus MaccuBoB A(n) u B(m) (Dn,m); maccuBbl A(Nn) u B(M) mpensaputenbHO
YIIOPSIIOYUTH 110 BO3PACTAHHIO.

JlabopaTtopHnasi pa6ora Ne 6.
Tema: «/leficTBusI HaA MaTPUIIAMH B 0JIOK-CXEeMax»

Teopernueckne cBegeHusi. MaTpulbl NOPEACTABISAIOTCS  JABYMEPHBIM
MacCMBOM WJIM OJHOMEPHBIM MAacCHUBOM, DJJEMEHTaMU KOTOPOTO  SIBISIOTCS
OJIHOMEPHbIE MacCUBBI. MaTpuily yA00HO TPaKTOBaTh Kak TaOJIuUIly U3 N CTPOK U M

Qoo A - Gom
CTOJIOLIOB, 3amMCaHHyl B Bujae. A = %0 oo A . DJIEMEHTHI
L an—1,0 an—1,0 e an—l, m-1 |
MaTPHITBI A pa3sMepHOCTH nxm MOKHO 3aIMCcaTh B BHJIE
3, I =0,n =1, j =0,m—1. 3xaech nepBIi HHAEKC | yKa3blaeT MOJIOKEHHE DJIEMEHTA
MaTpPHIIBI B CTPOKE, a BTOPOU MHJEKC | - B cTosOIe. OYeBUIHO, YTO I MPOCMOTpA

BCEX DJIEMEHTOB MATPHUIII HEOOXOIMMO MCIIOJIb30BAHHUE BIOKEHHBIX IIUKIIOB.
Mpumvep 6. 1. Jlana wmarpuma A(nxm). CocraButh OJIOK-CXEMY

HAXO0XJICHUS TIEPBOTO IO MOPSIKY MAaKCHMAJILHOTO JIeMeHTa MaTpuIlbl (puc. 6.1.).

/ n,m /
[

i — 0)(n-1)
|
j < 0@Q(m-1)

|
&;

A
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Q)

I max < 0
j_max « 0

|
o@D O

,
7 comme) O~

Her j_max « |

ai_max,j_max

Konen

i

Puc. 6.1. biaok-cxema nmpumepa 6.1.

Mpuvep 6.2. Jlana kBaapatHas Marpuma A(nxn). TpancrnoHupoBaTh

MaTpuily 0e3 MCIOJIb30BaHUs BCIIOMOTraTelIbHOTO MaccuBa (Ha TOM ke mecrte) (puc.
6.2).

Hauano

"/

N

Q
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i — 0)(n-1)

|
] < 0@(n-1)
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|

A

A

&
<

i — 0)(n-1)

j =+ )fn-1)

|
X — g
a; < 8

< I

8 *
i — 0)(n-1)

|
J = 0@(n-1

%

A

&
<«

( Komerm )

Puc. 6.2. biaok-cxema npumepa 6.2.
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Bapuantsl 3a1aHuii.

1. Jana wmarpuma A(nNxXm). Haiitu mnopsakoBele HOMEpa  IMEPBOTO

OTPHIIATEIILHOTO ¥ TOCIEIHEr0 IOJIOKUTEIILHOTO JJIeMeHTa (eCIM  TaKOBBIC
UMEIOTCS). 3HAYCHHE 3JICMCHTOB M MX IMOPSAIKOBBIC HOMEPA BBIBECTH Ha SKpaH WIH
BBIJIaTh COOTBETCTBYIOIIEE COOOIIICHUE.

2. Jlama wmarpuma  A(nxXm). HaiiTh  KONMMYECTBO  OTPHIATEIIBHBIX,
MOJIOKUTEIBHBIX U HYJIEBBIX AJICMEHTOB B HEH.
3. [Tano HarypanbHoe uucyio N. [Toctpouts Matpuiy A(NxnN) Buaa:
) : )
n 0 .. O 1 11 ..1 11
n-1 n .. O 011 ..110
0O 01 ..1 00
1 2 n|
0O 0 1 1 0 O
01 1 ..1 10
111 .. 1 1 1]
B) r)
1 0 O 0O 0 1 1 0 O 0 0O n
1 1 0 0 1 1 0O 2 0 0O n-10
1 1 1 1 1 1 O 0 3 n-2 0 O
1 11 .. 111 O 03 .. n-2 0 O
O .. 011 O 2 0 .. 0 n-10
10 0 .. 0 0 1 10 0 .. O 0 |

4.  Jlan maccuB A(n). IToctpouts MaTpuiry A(NXn) Buaa
(a, a, .. a_ a, |
a a; .. a, a

_an al an—z an—1_
5. Ilo maccuy X(n) moctpomts matpumy A(nxn), rie a; =% X, i,j=1n.

n n
Bbrancrmts | Y a7 .
i=1j=1
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6. Ilo maccuBy X(n) noctpouts Matpuy A(NXn), rae &; =X [X;, i,]j=1n.

n
Beraucnuts max » | (a; ‘
j=1

I<isn 5=
1. PaccmarpuBas matpuiry A(NXN) Kak COCTaBICHHYIO W3 YETHIPEX KBAIpPaTOB,
MEePECTaBUTh B HEW JIPYT € IPYroM LEHTPATIbHO-CUMMETPUYHBIC KBAIPATHI.
8. PaccmarpuBas matpuiy A(NXN) Kak COCTaBICHHYIO W3 YETHIPEX KBAIpPaTOB,
MIEPECTAaBUTh B HEW JIPYT C IPYyroM KBaJpaThl MO KPYTY.
9. Hama marpuma A(nxm). HaiiTu MaTpuily, TOJIYYCHHYIO IE€PECTaHOBKOW
cTOJIOIOB (IIEPBOTO € TOCISTHUM, BTOPOTO C MPEANOCICAHUM H T.J.) U3 JTaHHOH.
10. Jlana matpuiia A(nxm). HaiiTu MaTpuily, MOJTy4EeHHYIO TEPECTaHOBKON CTPOK
(repBoii ¢ TIOCIIEAHEH, BTOPOH ¢ IPEAITOCIICTHEH | T.J1.) U3 JJAHHOM.
11. Haiiti Bce cemioBbie TOUYKH MaTpuibl A(NXM). MaTpuiia UMeeT CeIOBYIO
TOUKY &;, €CIU @&; SBIAETCS MUHHUMAIbHBIM DJIEMEHTOM B | —OH CTpoKe u

MaKCHMAJIbHBIM 3JICMEHTOM B | — OM CTOJIOIIC.

12. B marpume A(NXM) HaWTH MaKCHMAaJIbHBIA JEMEHT M IyTEM IEPECTaHOBKU
CTPOK ¥ CTOJIOLIOB IIOMECTUTH €TI0 Ha MECTO MIEMEHTA 8y, .

13. Cpemu cTpok IeIOYMCACHHON MaTpuisl A(NXM), coaepKaliux TOJbKO

YETHBIE JIEMEHTHI, HAUTH CTPOKY C MAKCUMAJIbHOM CYMMOW MOJYJIEN 3JIEMEHTOB.
14. Cpenu cTOJOIOB IENOYHCICHHOW MaTpuilbl A(NXM), comepkaiiux TOJbKO

MOJIOKUTENbHBIC DJIEMEHTHI, HAWTU CTOJNOCN C MHUHUMAJIBHBIM TPOU3BEICHUEM
AJIEMEHTOB.

15. HU3BecTHO, YTO B KaXKJOH CTPOKE U KaXKJAOM CTOJOIE KBaJApaTHON MaTpUIIbI
MMEETCsS €IMHCTBEHHBIM OTpULIATEIIbHBIM 3JeMEHT. IlepecTaBuTh CTPOKH MaTpHUIIbI
Tak, 4TOObl B TMOJYYCHHOW MATpHIE OTPUIIATENIbHBIC 3JIEMEHTHl HAXOJWJIMCh Ha
[JIABHOM AMAroHAJIH.

16. HsBectHO, 4TO B MaTtpuiie A(NXM) HEeT HyJeH. 3aMCHUTH ITOBTOPSIONINECS B

MaTpHIIE JIEMEHTBI HYJISIMH.
17. Jlana matpuiia A(NXnN), 3JeMEHThI KOTOPOW pa3nuyHbl. Halitu HanOobInii

AIIEMEHT CpPEIu CTOSIIMX Ha TJaBHOM M MOOOYHOM AMAroHalsIX U IMOMEHATH €ro
MECTAMHU C JIEMEHTOM, CTOSIIIUM Ha MEPECEUECHNH ITUX JUAarOHaJEH.

18. Haiitn MakcuManbHBIA (MUHUMATIBHBIN) DJIEMEHT CPEAM TEX CTPOK MaTPHIIBI
A(NXm), 31eMEeHTHI KOTOPBIX YIOPSIOYEHBI 10 HEYOBIBaHUIO (HEBO3PACTAHUIO).

19. HaiitTu MuHUMaNBHBIH (MaKCHUMaJbHBIM) 3JEMEHT CpPEeId TeX CTOJOIOB
matpuilbl  A(NXM), D3JIEMEHTBI KOTOPBIX YIOPSIOYEHBI IO HEBO3PACTAHHUIO

(HeyOBIBaHUIO).
20. Pacnonoxuth cTpoku MaTpuilbl A(NX M) B mopsake YObIBaHHS MOAYJICH CyMM

AJIEMEHTOB CTPOK.
21. U3 marpunbr A(NXM) MOJYYUTh HA TOM K€ MECTE MAaTPHILy, BBIYCPKHYB M3

MCXOJTHOM MATpHULbl CTPOKY M CTOJO€l, Ha MEepPEecEYeHUH KOTOPBIX HAXOIUTCS
IIEPBBIN 10 MOPSIAKY MAKCUMAIIBHBINA 3JIEMEHT.
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22. 3amosHuTh Matpuiyy A(NXN) MO CHMpaid MAacCHBOM HAaTYPaJIbHBIX YHCEIT

12,...,nX N, HaUnHAas C AJIEMEHTa, HaXOAAIIETOCs B BEpXHEM JIEBOM YTIIY.

23. HauwuHas c nieHTpa, 0OOUTH IO CIIUPATU BCE DJIEMEHTHI KBaIPATHON MAaTPHUIIBI
A(nX%n), pacrieyaTeiBas UX B MOPSJIKE 00X0/1a.

24. XapaKTepUCTUKON CTPOKH IIeJOYUCIeHHOH MaTpuilel A(NXM) Ha3oBeM

CyMMy €€ TIOJIOKHUTEIBHBIX YETHBIX JJIEMEHTOB. I[lepecTaBiisiss CTPOKH 3aJaHHOU
MaTpPHIIBI, PACIIOJIOKUThH UX B COOTBETCTBUH C POCTOM HX XapaKTECPHCTHUK.
25. XapaKTepUCTHKOW CTOJOIA IeJOYUCIIeHHON MaTpuibl A(NXMm)HazoBeM

CYMMYy MOJYJICH €Tr0 OTPHIIATEeIBHBIX HEUYETHBIX AJIEeMEHTOB. IlepecTaBisis cTOIOIBI
3aJJaHHOM MAaTpPHUIIbI, PACTIONIOKHUTH UX B COOTBETCTBUU C POCTOM HX XapaKTEPUCTHK.
26. B wMarpume A(NXN) 2JIeMEHTHI KaXJIOH CTPOKH BEPXHErO TPEYroJbHHKA

YIOPSIOYHATH TI0 BO3PACTAaHUIO, HWKHETO - 110 YOBIBAHHIO, JUATOHATBHBIC - OCTABHUTH
0€e3 U3MEHEHUM.
27. Jlnsa 3amanHoit Matpunbl A(NXN) HAWTH MaKCUMYM CPEId CYMM 3JICMCHTOB

JIMaroHayeu, napayuleNibHbIX TJIABHOM TWAaroHajad, © MUHUMYM CpPEINd CyMM MOJYJEN
AIIEMEHTOB JMAroHaje, napaiebHbIX TOOOYHOM TUaroHaH.
28. B wmarpunie A(NXM) HaWTH TEpBBIA  CTOJOEN, HE COACpKalluid

OTPHUIATCIIBHBIX 3JICMCHTOB, 1 YMHOKHUTD €TO KaK BCKTOP HA MATpULly A.

JlabopaTtopnasi pa6oTa Ne /.
Tema: «IlocTpoeHue 6JI0K-CXeM UTEPAIMOHHBIX BHIYHCIUTEIbHBIX
NpoLEeccoB»

Teoperuueckue cBeaenusi. CymecTByeT psia MUKIMYECKUX BRIYUCIUTEITHHBIX
MPOIIECCOB, HA3BIBAEMBIX UmepayuoHuviMy. TepalinoHHBIA TPOIECC MPOJOIKACTCS
70 TeX TOp, TMOKa Pa3HOCTh MEXIY COCEAHHMH, YTOYHSEMBIMH Ha KaXKIOM IIare
[UKJIa 3HAYCHUSAMHU (MTeparysIMK), He OKa)XeTCs MEHBIIE MO0 paBHON HEKOTOPOW
3aJJaHHON BeNWYMHE (TOYHOCTH). XapaKTePHOH OCOOEHHOCTHIO HTEPAIMOHHOTO
nporiecca sBISETCS TO, YTO KOJHMYECTBO IMKJIOB (MTepalMii) B HEM 3apaHee He
U3BECTHO W CTAHOBHTCS OINPEACICHHBIM TOJBKO TOCIE OKOHYAHUS BBIYHCICHHH.
Beixoq ©3 mHKIa MPOUCXOMUT TOTNA, KOTJAa AaHATW3UpyeMas BEIUYHHA WIIH
BCJIMYMHBI HA OYEPEIHONW UTEPAIIMH OTJIMYAIOTCS OT ATAJOHHBIX BEIMYHMH (HAIIpUMep,
3aJJaHHON TOYHOCTH). B TakoM IMKIe, Kak MPaBWIO, PE3YJIbTAaThl BBIYMCIICHUM
MPEABIAYINEro Iara IUKJIa UCIOJIb3YIOTCS KaK UCXOIHBIC JTaHHBIC TIPH BBHITTOJTHCHUH
CJIeTyroIero nara rukia (mpuamep 7.1).

Mpumvep [7.1. CocrtaBuTh OJOK-CXeMY HaXOXICHUS MNPUOIUKEHHOTO

3HAYCHUA KBAAPATHOTO KOPHIA y:\/;, x>0 xkak npeacia IoCJICAOBATCIbHOCTH

1 X
VisYoueees Yirees THE  Yiew =§ Yy +— |. TouyHOCTh MOJIYYEHHOrO MPUOIUKEHUS
Yk

OOCHUTL IIO0 BCIWMYMHC OTKIOHCHHUA OIBYX COCCIHHX HpH6JIH)K€HHﬁ Yo B VYiss

A :‘Yk - Yk+1‘ < &,rae € >0-3amaHHas TOYHOCTH BBIUUCIeHUH (puc. 7.1).
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y_prev —y_ next
X
y_next — ]/Z(y_ prev + A_ prev)

d
<

A

X, y_hext,&
JE—
1 Komnerr )

Puc. 7.1. bnok-cxema npumepa 7.1.

Mpumep 7.2. CocTaBuUTh OJIOK-CXEMY BBIUYMCICHUS C TOYHOCTHIO £ >0

OTpPE3Ka CTCIICHHOI'O psaaa JJIA (byHKU;I/II/I
3 5 2m-1
. X X — X
InNX =X — +— —... +(—1)m A + ...,
3 5 (2m-1)!

3HAUEHUS CUUTATh OCTUTHYTOM, €CIIM TMOCJEIHUN YJeH psjia HE MPEBOCXOJUT IO
a0COJTIOTHOW BeJIMYKMHE 3a7aHHOTO € (puc. 7.2).

XUR. TouyHocTh MOJYy4EHHOTO
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Hauano

term < X
UM ~ term
k 1

/I\ Her
term > &

T

term<—_
UM ~

K —

X* X

2*k)*(2*k +1
N
k+1

*term

A

d

<

X, €, um

Puc. 7.2. bnok-cxema npumepa 7.2.

Bapuantsl 3a1aHuii.

1.

Jlanbl aevictBuTenbHbIe unciaa X, € (X#0, €>0). Beruucauts npudImKeHHOS

3HaUYE€HUE OECKOHEYHOW CyMMbI. BbIUMCIIEHNS BBINOJHUTD C 33JJaHHOW TOYHOCTBIO €
(moka TeKyIIWi 4WieH psaa HE MPEBOCXOAMT 1O aOCOTIOTHON BEITUYMHE 3alaHHOTO

€).
k ,2k+1

(-1)“x

5 K (2k + 1)

e
) &+

(- 1)ty

)Z

[oe]

)@ .

) Lo -2k + 1)

(_ 1) X4k+3

%) Z‘(Zk +1)(4k +3) ;

(-9)"
okl (k +

k

2 oK kl

II)Z

)Z
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x* NI @ (—1)"x¥
K)le“ks’ D2 " &y
( ) (k"'l) ad (—1)"xk+2 o (_1)k+1 Ak+2
! Z ’ ? Z (k +1)(k + 2) m) Zi(zk + 1)|(§)

2.  Jlamel geWictBuTenbHbIe uucia X, € (€>0). Beiumcaute ¢ 3amaHHOU

TOYHOCTBIKO €& HpI/I6HH}KeHHO€ 3HauYeHue OECKOHEUHOM CYMMBI U CpPAaBHUTL CIro C
TOYHBIM.

Tabmuma 7.1.
Tounoe
NQ Z 3HAYCHUC
1 +X +X—2 + +X—n+ X
12 T ¢ xbR
2 4 2m
X° X X
2 -+ -+ (D" cosx, xOR
2 4 D (2m)!
3 5 X2m—l
3 X+—+— shx, xOR
3 5 (2m-1)!
2 4 2m
4 1+X— + X X chx, xOR
2 4 (2m)!
2 3 n In(L+ X)
X° X 4 X :
5 X =2+ 4+ (D)4
2t e X 0]-1]
3 5 2m-1
x> X X
6 X —— +2 4 4+ (-)™? + . arctgx, xO|-1;
3 5 D 2m-1 [ 1]
. x* X X" In(L-x),
- - - - =
> 3 n xO[-11]
1
8 1-x+x2 = +(-1)"x" +... oy x0]-11
1
9 T4+x+x3 =+ X"+ I-x' xO]-11
ala-1) , ala -1).(a -n+1)_,
1+ax+ +..+ + ..
10| THFTTTX n T X x0]-1
3 5 2n-1
x> X X + X
11 2 X+—+—+...+ +... In—— ,xO-1;
( 3 5 2n-1 j X
1 3, 5 , e (2n=30 1 _
1-=x+ox2 =253 4. +(-1 -
12 XX X +(-1) ) T xO[-1]




_ n
Jn? +1++/n? -1
3a IIpcaci NpUuHATb TAKOC 3HAYCHHC a.n, IIpu KOTOPOM ‘a.n_ﬂ _a.n‘ <€£. yKa?)aTB, Ha

3. Beraucnuth mpeien nocienoBaTeIbHOCTH {ar} ;o:o’ rae a,

KaKOM I1are ObUI OJy4eH UCKOMBIH Mpeen ¢ 3aJaHHOM TOUHOCTBIO & .
4.  BpluucIMTE € 33JaHHOM TOYHOCTBIO & KOPEHb N—OH CTENeHH U3
NOJIOKUTEIBHOTO 4YMclIa @ Kak [pelesl YHUCIOBOM  MOCIEeN0BATEIbHOCTH
Y1) Y25 Yiserrs TIOCTPOEHHOW TI0 (OpMyJI€ MOCIEA0BATENbHBIX NPUOIMKEHUH

n-1 a a+tn-1
Yirr =—— Yk *—g K=0L.5 Yo =—F—.

n Ny 2

5.  HaiiTu HauMeHblIee Tpex3HauHoe U3 uncen @udonayun. [locaenoBarenbHOCTh
qucell {Fn} o Tme Fy =LF, =1 F, =F,, + F,_, Ha3bIBaeTCs MOCIEIOBATEIBHOCTHIO

®duboHauyu.
6.  Haiitu Ha oTpeske [a, b] KOpPEHb HEIMHEHHOr0 ypaBHEHHs BUAA Y = f(X) C

TOYHOCTBIO & MECTOAOM JCICHHUA OTPE3Ka MOII0JIaM.

JlabopaTtopHnasi pa6ora Ne 8.
Tema: «YciaoBHbIi onepatop i f ...»

O06o0mennass  ¢opmyaupoBka 3aaaHusi. Bpimath  COOTBETCTBYHOLIEE
COOOIICHNE O IPUHAIICKHOCTH 3a7aHHoi Touku M (X,Y) 3aMkHyTOM obsiacT D .

IIpumep BbINOJHeHUus1 3aganusi. OnpeaenuTh, MOMaaaeT JU TOYKa BHYTPh
KpyTra, €ClIM paguyc Kpyra H3BECTEH, a €ro LEHTP M TOYKa 3aJal0TCsl CBOUMH
KOOpAWHATAMH.

TexkcT nporpamMmBbl.

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
#i ncl ude <nmat h. h>

#defi ne TRUE 1

I nt mai n(voi d)

{
float XCircle, YCrcle, Radius, XPoint, YPoint:

printf("\nEnter the coordinates of the center ”
“circle: ");

scanf ("% %", & Circle, &Circle);

printf("\nEnter the radius of circle: ");

scanf ("% ", &Radi us) ;

printf("\nEnter the coordinates of the point: ");
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scanf ("% % ", &<Poi nt, &YPoi nt) ;

clrscr();
I f ( pow( XPoint-XCrcle,2)+powm YPoint-YCircle,2) <=
pow Radi us, 2) )

{
printf("\nThe point wth coordi nates "
"(% 2f,% 2f) belong to circle\n with "
"“coordinates of the centre (% 2f, % 2f) "
"and radius % 2f", XPoi nt, YPoi nt,
XCircle, YCrcle, Radius);
}
el se
{
printf("\nThe point wth coordi nates "
"(% 2f,% 2f) don't belong to circle\n"
"W th coordinates of the centre"
" (% 2f,% 2f) and radius % 2f ", XPoi nt,
YPoint, XC rcle, YCrcl e, Radi us);
}
printf("\nPress any key to exit...");
getch();
return O;

BapuanTtsl 3aaganuii. Cm. «Jlaboparopnas padota Ne 3».

JlabopaTtopnasi pa6ora Ne O.
Tema: «Onepartop nukJia f or ..»

Oo6o0mennass ¢opmyJupoBka 3aganHusi. JlaHo HaTypambHoe N (u
JACUCTBUTENILHOE X ). BBIYMCIUTH 3HAYCHHE YKa3aHHON CYMMBI.

IIpuMep BbINOIHEHM 3a4aHus. [[aHbI HATYpaIbHOE N M JEHCTBUTENBHOE X.
Nyl
BBIYHCINTE 3HAYEHHE CYMMBI [0 (hopMmye Y —.
TexkcT mporpamMmBbl.

#i ncl ude <stdi o. h>
#i ncl ude <coni 0. h>
#i ncl ude <nat h. h>

#defi ne TRUE 1
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I nt mai n(voi d)

{
double X, Sum Term

unsi gned Nunber, i;

whi | e ( TRUE)
{

printf("Enter the value variable x and nunber of
itens:");
scanf ("% f %", &X, &Nunber) ;
I f (Nunmber > 0) break;
printf("\nParaneter is incorrect!!! Try ”
“again!!!i\n");

}

clrscr();

Sum= 1, Term= 1,

for (i = 1;i < Nunber; i++)
{

Term= Term* X/ i;
Sum = Sum + Term

}

printf("The value of sumis equal: %f", Sum;

printf("\nPress any key to exit...");
getch();
return O;

Bapuantsl 3apgannii. Cm. «JlaboparopHas padota Ne 4», Tabnuma 4.1.

JlabopaTtopnas pa6ora Ne 10.
Tema: «Onepatop nuxkaa whi | e..»

O0o0menHass (opMyJuMpoBKa 3aJaHMA. Beruuciuth 3HaueHus QyHKIUU
f (X) Ha oTpe3ke [a;b c marom h.

IIlpumep BbINOJIHeHWs 3aaaHusi. BpruucnuTe 3HayeHuss  QyHKUIUU

f (X) =sinX Ha oTpeske [O; TI] C IIarom %

TexkcT nporpamMmBbl.

#i ncl ude <stdi o. h>
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#i ncl ude <coni 0. h>
#i ncl ude <mat h. h>

#defi ne TRUE 1

i nt mai n(voi d)

{
doubl e Begi nSegm EndSegm Step, Term
whi | e( TRUE)
{
printf("\nEnter the value of regs of segnent ”
“and step: ");
scanf ("% fWufuWuf", &Begi nSegm &EndSegm &St ep) ;
i f ((Begi nSegm < EndSegm && (Step > 0)) break;
printf("\nParanmeters are incorrect!!! Try ”
“again!!!\n");
}
clrscr();
Term = Begi nSegm
while ( Term <= EndSegm )
{
printf("The value of function sin in the point"
" x=%f is equal %f\n", Termsin(Term),
Term = Term + St ep;
}
printf("\nPress any key to exit...");
getch();
return O;
}

Bapuantsl 3aganuii. Cm. «JlabopatopHas padora Ne 4», Tabnuna 4.2.

JlaGopaTopHnasi padora Ne 11
Tema: «O0padoTka 0JHOMEPHBIX MACCUBOB»

O6o0mennas d¢opmyaupoBka 3agaHus. VICXOIHBI MacCUB BBECTU C
KJIABHATYpPhI, 3aMOJHUTh AJITOPUTMUYECKH WM HMHUIMAIA3UPOBATH CIy4alHBIM
oOpa3om (B 3aBHCHUMOCTH OT IOCTAHOBKH 3ajaa4u). [IpW BBINIOJIHEHUU 3ajaHUS
MPEIYCMOTPETh BO3MOKHOCTh BBEJICHUSI pa3MEPHOCTH 00pabaThiBaeMOro MaccuBa B
JManazoHe OOBSIBICHHOW MaKCUMAaJIbHOM pa3MepHOCTH. WcCXOaHblii MaccuB
MOJTYYEHHBIN PE3yJIbTAaT BRIBECTU HA DKPaH.
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IIpuMepbI BHINOJTHEHHUS 3aJaHUH.
JlaH OJHOMEpHBIM NEJIOYUCICHHBIA MaccuB. HaWTu W BBIBECTH HaA SKpaH
MHUHHUMAJILHBIN 1 MAaKCUMAJILHBINA DJIEMEHTHI MACCHUBA.

TexcT nporpamMmBbl.

#i ncl ude <coni o. h>
#i ncl ude <stdi o. h>

#defi ne TRUE 1

I nt mai n(voi d)

{
const unsigned DIM = 10;
int AADM;
unsigned n, 1, i_max, i_mn;
whi | e( TRUE)
{
printf("Enter n <= % - dinention of nmassive:",
DM ;
scanf ("%", &n);
if ((n>0) & (n <= D M) break;
printf("\n Dinention is incorrect!!! Try ”
“again!!!i\n");
}
printf("\n Enter the el enents of nmassive:\n");
for (1 =0; I < n; i++)
{
printf("\nA[%] = ",i);
scanf ("%l", &A[1]);
}
clrscr();
printf("\t ARRAY \n");
for (I =0; 1 < n; |i++)
{
printf(" %",Ai]);
}
I _max =0, i _mn = 0;
for( i =0; I <n; i ++)
{

if ( Ali] <Ai_mn] ) i_mn=i;
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elseif ( Ali] > Ali_max] ) i_max = i;

}

printf("\n The maxi nun el enent of array is equal to ”
“Awwm] = %\n", i_max + 1, Ali_nmax]);

printf("\n The m ninum el enent of array is equal to ”
“ANJWw] = %@d\n\n", i _mn + 1, Ali_mn]);

printf("\nPress any key to exit...");

getch();

return O;

I[aH OIIHOMGpHBIﬁ HeJIO‘-II/ICJIGHHHﬁ MaCCHB. OTCOpTHpOBaTI) MaCCHUB IIO

HEYyOBIBAHUIO METOJIOM «ITY3bIPhKa».

TekeT mporpamMmal.

#i ncl ude <coni o. h>
#i ncl ude <stdi o. h>

#defi ne TRUE 1

I nt mai n(voi d)

{

const unsigned DIM = 10;

int ADM, x;
unsigned n, i, |;
whi | e( TRUE)
{
printf("Enter n <= % - dinention of massive:",
DI'M;
scanf ("%", &n);
if ((n>0) & (n <= D M) break;
printf("\n Dinention is incorrect!!! Try ”
“again!!!\n");
}
printf("\n Enter the elenents of nmassive:\n");
for (1 =0; I < n; i++4)
{
printf("\nA[%] = ",i);
scanf ("%l", &A[i]);
}

49



clrscr();
printf("\tSource Array:\n");

for (i =0; i <n; i++)
{
printf(" od",Ai]);
}
for( i =0; I <n; i ++)
{
for( j =n-1;j >i;j --)
{
i{f (Alj] < Alj-1] )
x = Ajl;
Aljl = Alj-11;
Aj-1] = x;
}
}
}
printf("\tSelected Array:\n");
for (I =0; 1 < n; |I++)
{
printf(" %",Ai]);
}
printf("\nPress any key to exit...");
getch();
return O;

Bapuantsel 3aganuii. Cm. «JIabopatopHast pabota Ne 4».

JlabopaTtopHnasi paGora Ne 12
Tema: «O0padoTka MmaTpuI»

O6o0mennas ¢QopmyaupoBka 3aganus. [lpy BbINOTHEHUM 3aJaHUS
MPETYCMOTPETh BO3MOKHOCTh BBEJICHHS pa3MEPHOCTH 00pabaThiBa€MOl MaTPUIILI B
JMana3oHe OODBSIBICHHOW MAaKCUMAJbHOM pa3MEpPHOCTU. ODJIEMEHTBI HUCXOHOM
MaTpulbl  BBECTH €  KIABUATYPhl,  3alOJHUTh  QITOPUTMHUYECKH  WJIHU
VMHUIIMATM3UPOBATh ClydaiiHbIM 00pa3oM (B 3aBHCHMOCTH OT MOCTAHOBKH 3aJ1ayH).
Hcxoanyro MaTpully U MOJTYYEHHBIA pPE3yJbTaT BIBECTHU HA DKPAH.

IIpumep BoImoIHeHus 3aaanus. /Jana matpuna A(nxm). Halitu u BeiBecTH

Ha DJKpaH MOPSAKOBBII HOMEp IMEPBOrO IO CYETY MaKCHUMaJbHOIO 3JIeMEHTa

50



10
i+j+1

MaTpULbl. DJIIEMEHTbl MaTpuibl A(NXM) BBIUUCIUTH TO (QopMmylie a J =

I=0,n-1, ] =0,m-1.
Texcr mporpamMMmsl.

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>

#defi ne TRUE 1

I nt mai n(voi d)

{
const unsigned DIM = 10;
double AAIDDM[ DI M;

unsigned n, m i, j: I _max, | _nmax;
whi | e( TRUE)
{

printf("Enter n, m<= % - dinentions of
“matrix: ",DM;
scanf ("%%", &n, &M;
if ((n>0) & (n <=DM && (m> 0) &&
(m<=DM) break;
printf("\n Dinentions is incorrect!!! Try ”
“again!!!i\n");

}
clrscr();
printf("\n Source Mtrix\n");
for (i =0; i <n; i+4)
{
for (j =0; j <m j++)
{
ALTTLT =100 /(0 + ) + 1),
printf("u8. 4f" Alill[j]):
}
printf("\n");
}
i _max = 0, j_nmax = O;
for (i =0; i < n; i++)
{



it (ALT][)] > Al _mex] [J _max])

L |
I _max = i;
j_max =
}
}
}
printf(" Maximal elenment A%, %] ="
“O8.41 ", 1 _max, | _max, A[i1 _max][j_max]);
printf("\nPress any key to exit...");
getch();
return O;

Bapuanrsl 3apannii. Cm. «JlabopaTopHas pabora Ne S5».

JlabopaTtopnasi paGora Ne 13
Tema: «O0padoTka cTpoKk»

O0o0mennass  ¢gopmyaupoBka 3aganus. I[lpu BeImoNHEHHW 3amaHUA
MIPETYCMOTPETh BO3MOXKHOCTh BBOJIAa TE€KCTa ¢ KiaaBHUaTyphl. [Ipu pabore ¢ TekcToMm
WCIIOJIB30BaTh CTPOKH mHON He Oonee 80-tu cuMBOOB. VICXOHHBIA TEKCT H
MOJTYYCHHBIA PE3YIbTAT BBIBECTH HA SKPaH.

IIpumep BbInoIHeHHs 3agaHusA. [lan MaccuB U3 cioB HON He Oosee 20-TH
CUMBOJIOB. OTCOPTUPOBATH MACCUB B &JI()aBUTHOM TOPSIKE METOJOM «ITy3bIPbKa».

TexkceT mporpamMmal.

#i ncl ude <coni o. h>
#i ncl ude <stdi o. h>
#i ncl ude <string. h>

I nt mai n(voi d)
{
const int NUVBER WORDS = 10;
const int LENTH WORD = 10;
char MasWbr ds[ NUMBER WORDS] [ LENTH _WORD] ,
Str [LENTH WORD] = "";
int i, j;

printf("\tEnter array fromwords\n");
for( i = 0; i < NUMBER WORDS; i ++)
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{
gets(MasWords[i]);

}
clrscr();
printf("\tSource array fromwords\n");
for( i =0; I < NUMBER WORDS; i ++)
{
printf(" %%d5s\n", (i + 1), MasWords[i]);
}
for( i = 0; i < NUMBER WORDS; i ++)
{
for( j = NUMBER WORDS - 1; jJ >1i; ] --)
{
I f (stricnp(MasWords[j], MasWrds[j-1])<0)
strcpy(Str, MasWords [j]);
strcpy(MasWords[j], MasWords[j-1]);
strcpy(MasWords[j-1], Str);
}
}
}
printf("\tSelected array fromwords\n");
for( i =0; I < NUMBER WORDS; i ++)
{
printf("%%5s\n", (i + 1), MasWords[i]);
}
printf("\nPress any key to exit...");
getch();
return O;
}
BapuaHTbl 3a1aHU.
1. HameuataTs kBUTaHIINIO 00 OIJIATE 3a TEJIErpaMMy, €CJIH U3BECTHA CTOMMOCTD
OOJHOTO CJIOBA.
2. B Tekcre cioBa 3amaHHOW JJIMHBI 3aME€HUTH YKa3aHHOM IOJCTPOKOM, JJIMHA
KOTOpOﬁ MOXKET HEC COBITIadaTh C ,ZIJII/IHOI?'I CJIOBA.
3. B tekcTe kaxayro OykBy 3aMEHUThH €€ HOMEPOM B ajdaBUTe.
4., B Tekcte nmocie YKa3aHHOT'O CUMBOJIa BCTABUTD IIOACTPOKY.
5. ITocne kaxmoro cioBa TEKCTA, OKAHYMBAKOMIETOCS 3aJaHHOM IOJCTPOKOM,

BCTaBUTH yKaBaHHBIfI CHUMBOJI.
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6. B TekcTe yaanuTe yKazaHHBIA CHMBOJI BE3/IE, TI€ OH BCTPEYAETCH.

1. N3 TekcTa yJanuTh BC€ CUMBOJIBI, HE SIBIISIIOIIUECS OyKBaMH, KpoMe MPoOesIoB.
8. W3 Tekcra ynanuTh BCe CIOBA 33JaHHON JJIMHBI, HAYMHAIOIIMECS C COTJIACHBIX
OYKB.

0. Haiitu, kakux OyKB B TEKCTE OOJIBIIE — INIACHBIX WJIA COTJIACHBIX.

10. B Tekcte HaWTM U BBIBECTH Ha DKpaH BCE CJIOBA MAaKCUMAaJIbHOU U
MUHUMAJIbHOM JJIMHBI.

11. B Tekcrte HaWTH M HamedaTraTh CJIOBA, HAUMHAIOIIMECS M OKAHYHBAIOIIHUECS
IJIaCHOM OYKBOMA.

12. B Tekcre HAWTH W Hame4YaTaTh CAMBOJIBI, BCTPEUAIOIIUECS Han00JIee 4acTo.

13. B TekcTe HET CIIOB, HAYMHAIOIIMUXCSA OJWHAKOBHIMU OykBamu. Hameudartath
CJIOBa TEKCTA B TAKOM TOPSAKE, YTOOBI MOCHeAHss OyKBa KaXKI0TO CIIOBAa COBMaaa
c epBoi OyKBOM moclieyroiero cioBa. Eciu Bce ciioBa Helb3sl HareyaraTh B TAKOM
MOPSIJIKE, HANTH TaKyIO IIEMOYKY, COCTOSIIYIO U3 HAUOOJIBIIIET0 KOJTMYECTBA CIIOB.

14. Haittu nHauOosblliee KOJIMYECTBO MPEMJIOKEHUM TEKCTa, B KOTOPBIX €CTh
OJIMHAKOBBIE CJIOBA.

15. Haneuyarats 6€3 MOBTOPEHUS CJIOBAa TEKCTa, Y KOTOPBIX MepBasi U MOCIEIHSS
OYKBBI COBITAJIAIOT.

16. PaccoptupoBaTh CjlOBa aHTJIMKACKOTO TEKCTa B COOTBETCTBHUM C YacCTOTOH
BCTpeyvaroleicss B HEM 3a1aHHO# OykBbI (M0 Bo3pactaHuio). CioBa ¢ OJMHAKOBBIM
KOJIMYECTBOM PACITOJIOKHUTH B aI(paBUTHOM TIOPSIKE.

17. PaccoptupoBaTh CJIOBa QHIJIMICKOTO TEKCTa MO BO3PACTAHUIO B HUX JOJH
TJIACHBIX OYKB (OTHOIIIEHUE KOJMYECTBA INIACHBIX OYKB K 00IIEMY KOJIHYECTBY OYKB B
CIIOBE).

18. Bsectu TEKCT M CHHCOK CJIOB. [ KaXaoro cjaoBa M3 3aJaHHOTO CIIHCKA
HalTH, CKOJIBKO pa3 OHO BCTPEYAETCA B TEKCTE, U PACCOPTUPOBATH CIHCOK CIIOB IO
yOBIBAaHHIO KOJIMYECTBA UX BCTPEYAEMOCTH.

19. B Tekcre HaliTM M HamedaraTh BCE Mapbl CJIOB, U3 KOTOPBIX OJHO SIBISETCS
oOparieH1em JIpyroro.

20. Haiitu u HameuaTtaTh, CKOJBKO pa3 B TEKCTE MOBTOPSETCS KaXI0e€ CIIOBO,
KOTOpPOE BCTPEYAETCS B HEM.

21. U3 3agaHHOTO TEKCTa YAQJIUTh BCE CJIOBA 3aJlaHHON IuHBI. OcTaBiuecs
CJIOBA HareyaTaTh B aj(aBUTHOM MOPSIJIKE.

22. B 3amaHHOM TEKCTE BBIJICTUTH JBE TPYMIIBI CJIOB: B TIEPBYIO OTMPEICTUTH CIIOBA,
HAYMHAIONIMECS Ha COTVIACHYIO OYKBY, BO BTOPYIO — Ha TJlacHyto. Hameuarats cioBa
KaKJI0M M3 TPy B TIOPSIKE BO3pacTaHus OYKB B HUX.

JlaGopaTopnas padora Ne 14
Tema: «TaOyJupoBanue GpyHKIMIA»

O600mennas popmyaupoBka 3axaHusi. BeluuciauTe M 3HaYeHUN 3aJaHHOM
¢yukuun f(X) Ha orpeske [a,b]. PesymbraTel odopmuth B Buae Taduumipl 14.1.

3naueHus a,b, € BBeCTH ¢ KIaBUATYPHI.
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Tadomuma 14.1

Yucio

X, f(x) f(x) TounocTh ——

X =a

Xm—l = b

CronOupl Tabmumbl: 1- 3HayeHue X;; 2- 3HaueHus Qynkoum (X)),
BBEIYHCIICHHOE C WCIIOJIb30BAHUEM OHWOMMOTCUHBIX (GYHKIWNA KOMIOWISITOpA, 3-

3HaueHus GyHKuuH f (X ), BEIUKMCIEHHOE C IOMOIIBIO SIBHOTO PA3JIOKEHUS B DAL C
To4HOCTBIO € =107 4- TOYHOCTDH BBIYHCICHHIA, T.e. ‘f(xi) - f(Xi)‘; 5- KOMYECTBO

TpeOyeMBbIX JIJIsl TOCTHIKEHUS 3aJaHHOW TOYHOCTH UTEPAIIHN.
Jlns mocTtpoeHus TaOJMIBI MCIOIb30BaTh CUMBOJBI ‘*’, ‘=" ‘I’
CUMBOJTBI TICEBIOTPAPUKH.
Orpannvenus.
*  MaccuBoB HE UCITOJIB30BATh.
e  ®dakropuaibl U CTEHCHH, OOJBINNE 2, B BRIPAKEHUAX JUIS YWICHOB psijia B SBHOM
BUJIC HE IPUMCHSITD.
*  KommnyectBo Touek Ha otpe3ke [a,b] He menee 10 (pa3OueHre MOXET OBITH
PaBHOMEPHBIM JIUOO 10 HEKOTOPOMY MPABUIY).

e Jlngs TpuroHoMeTpuuecknx (YyHKIMH B TporpaMMe MPHUBOJUTH 3HAUYCHHE

A T.J0. WIK

aprymenTa Kk Beimunae 0< X < % :

e Jlnd SKCHOHEHUHUAIbHBIX (PYHKUIMH BBLAEHATH ILEJIYK 4YacTb apryMeHTa, a
pa3oKeHHe MPUMEHATD JIJIsl APOOHOU YaCTH.
KommMmenTapum.

1. Jlis ypasrerms Y =¥/X(x >0,k >0,k —uemoe) cuemyer HCIONB30BATh
pekyppenTHyio dhopmyay HeroToHa:

1 X a+n-1
Y+ :E (k_l)yn"'ﬂ , k=01,...; yo:T’
Yn
cpaBeuBy0 Uit Y, >0. HykHas TOYHOCTH OICHUBACTCA COOTHOLICHHEM

‘yn+1 - yn‘ <E.
2. HWcnonw3oBath Tabmuiyy 7.1 naisa TOCTpPOCHHMS Pa3JIOKEHUS] DIEMEHTaApPHBIX
byukiuit B psan Ternopa.

Ipumep BuInoaHeHus 3aaanus. [ToctpouTs TabauIly 3HaUYeHHH QyHKIMU €
¢ TouHocthio € Ha otpe3ke [0,1] Buma 14.1. J{ns mocTpoeHus TabIUIBI NCIIOJIE30BATh

CHUMBOJIBI TICEBIOTPAPUKH.
Onucanue ucnojb3yembix pynxumii. @yukius LogUser ¢ mporotumnom:
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doubl e ExpUser (doubl e x, doubl e Epsilon);

BO3BPAIA€T 3HAYEHHE € IpU (PUKCUPOBAHHOM 3HAYEHMH X, IMOCUUTAHHOE C
MOMOIIBIO pa3okeHus B psa Teisopa ¢ TouHOCThIO EPSi | on.

Texcr mporpamMMmsl.
#i ncl ude <coni o. h>
#i ncl ude <stdi o. h>
#i ncl ude <mat h. h>
#defi ne TRUE 1
#defi ne STR1L "\ xCD\ xCD\ xCD\ xCD\ xCD"
#defi ne STR2 \

"\ XCD\ xCD\ xCD\ xCD\ x CD\ x CD\ xCD\ xCD\ xCD\ xCD\ xCD"

doubl e ExpUser ( double , double );

I nt mai n(voi d)

{
doubl e Begi nSegm EndSegm Step, X, Epsilon;
whi | e( TRUE)
{

printf("Enter a,b,h (type real) and Epsilon
“(accuracy)\n");
scanf ("% fW%fWufuuft", &Begi nSegm &EndSegm
&St ep, &Epsilon);
I f ((Begi nSegm < EndSegn) && (Step > 0) &&
(Epsilon < 1) &&% (Epsilon > 0)) break;
printf("\nParaneters are incorrect!!! Try”
“again!!t!i\n");

}

clrscr();

printf("\n Table of function's values \n\n"
"\ xC9" STR1"\ xCB" STR2"\ xCB" STR2"\ xBB\ n"
" \xBA x \xBA Fun_ T \xBA Fun_V \ xBA\n"
" \xCC'STR1"\ xCE" STR2"\ xCE" STR2"\ xB9\ n") ;

for( x = BeginSegm x <= EndSegm; x = x + Step)

{
printf(" \xBA%l. 1f \xBA%d0. 6f \xBA%0.6f "

"\ xBA\ n", x, ExpUser (x, Epsilon), exp(x));
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printf(" \xC8"STR1"\xCA"STR2"\ xCA" STR2"\ xBQ n") ;

printf("\nPress any key to exit...");
getch();
return O;
}
doubl e ExpUser (doubl e x, doubl e Epsil on)
{
double Sum =1, Term = 1;
unsi gned i ;
for (i = 0; (fabs(Term > Epsilon); i++)
{
Term=Term* x / (i +1);
Sum = Sum + Term
}
return Sum
}

BapuaHTbI 3a1aHU.

Tabmnura 14.2.

No f(x) [a,b] No f () [a,b]
1 e *J/x 1;3 10 In(x) 1;1.5
2 3/x 34 11 | 1+In%(x) 0.4;1
3 /X 4;5 12 1+ € 0.5;1
4 1/3/x 5,7 13 e’ /2 2:3
5 1//x 68 14 | cos(x)e* 1;2
6 | (2x+1)//x 8:9 15 | 1/@+e™) 3:4
7 4/x 0.5:1 16 | sin(x)sh(x) 1;5
8 I +1 25,3 17 | 0.5+sh?(X) 2;3
9 | &/xcosx 1;1.5 18 Jxch(x) 3:4

JlabopaTtopnas paGora Ne 15.
Tema: «IIpuban:xeHHOe BbIYUCIEHUE OMPeIeJeHHBIX HHTErPajIoB»
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O6o0mennass ¢opmyaupoBka 3aganusi. Halitu npuOimkeHHOE 3HAUYCHUE
b

OTIPE/ICIICHHOTO HWHTerpasa If(x)dx C 3aJJaHHOW TOYHOCTBIO €, UCIOJb3Ys
a
MPENJI0KEHHbIE KBAAPATYpHbIE (DOPMYJIBI.
JInsa pgocTwKEeHWs 3aJaHHOM TOYHOCTH HCHOJIB30BAaTh JBOWHOW IIEPECUET.
Bbruncnute uHTErpas BHauaje aisi N pa3dueHuil oTpeska, 3aTeM — A 2N;

CPaBHUTh TIOJIYYEHHBIE PE3YJIbTAThI.  E€CIU ‘I i Zn‘ <&, T1O0 I=1,, B
MPOTHUBOIIOJIOKHOM CIIy4ae BBIYMCIUTh UHTErpai s 4N u T.1.

Oynuknuio f(X) u npeaiaraeMyro KBaapaTtypHyo Gopmyiny opOpMHTh B BHUJEC
¢byHkumid. 3HadeHus a,b, € u HavyaabHOE pa30MEeHNE OTPE3Ka BECTU C KIIABUATYPHI.

Hcnonb30BaTh 0IHY U3 CIEAYIOMNX KBAAPATyPHBIX (HOPMYIL.
1. CocraBHas GopMyna Tpaneuui

lj) f (x)dx = bz"na[f (@) +2f (a +h) +..+2f(@a+(n-)h) + f(b)],  (15.1)

h:b—a
n
2. CocraBnas gopmyna Cumrcona
j f (x)dx = —[f (a) +2(f (a +2h) +...+f(@a+(n-2)h))+, (15.2)
+4(f (@ +h) +... + f (@ +(n—-Dh))+ f (b)]
h=P-a
n
3. ®opmyJia JEBBIX NTPAMOYTOJIBHUKOB
jf(x)dx hZf(x,) h=—"1 xI =—a+ih,i=o,n. (15.3)
4, dopmyJia MpaBbIX TPSIMOYTOJIBHUKOB
b n - -
jf(x)dx:hZf(xi),h:H,xi =a+ih,i=o,n. (15.4)
a i=1 n
S. dopMyna CpeIHUX MPSIMOYTOJIBHUKOB
o n-1 b-a _
[ f(9dx=h3 f(x +—)h—— x =a+ih,i=o,n-1 (15.5)
a i=0 n
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IIpumep BbInoHeHus 3aganus. Mcnons3ys kBaapaTypHy0 (GOpMyITy JEBBIX

npsAMOyroibHUKOB  (15.3), BBIYMCIUTH NPHONMKCHHOC 3HAYCHHE WHTErpaja
b

.[Si N x[&*dX ¢ TouHOCTHIO €.
a

Omnucanne wucnoan3yembix ¢ynakomii. Oynkmus Left Rectangle c
IPOTOTHUIIOM:

doubl e Left Rectangl e (double LowerLimt, double
UpperLi mt, unsigned K);

BO3BpalllaeT  3HA4YEHHWE  HWHTErpajga, IOCYMTaHHOe 1o  (opMyle  JEeBBIX
NPSIMOYTOJILHUKOB 7151 K pa3OueHnii oTpe3Ka HHTETPUPOBAHHSI.
®ynkius Si NEXP ¢ mpoToTumoMm:

doubl e Si nExp(doubl e x);

BO3BpAIlla€T 3HAYEHHE TMOJBIHTETPANbHOW (DPYHKIIUU sinx (X Py 3aJaHHOM
3HAYECHUU X.

TekeT mporpaMmsi.

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
#i ncl ude <nmat h. h>

#defi ne TRUE 1

doubl e Left Rectangl e( double , double , unsigned);
doubl e Si nExp(double );

i nt mai n(voi d)
{
doubl e Begi nSegm EndSegm Previ osl nt egral =0,
Next | nt egral =1, Epsil on;
unsi gned n;

whi | e( TRUE)
{
printf("\nEnter the value of regs of segnent, "
"accuracy and partitions nunber: ");
scanf ("% f%f%f %", &Begi nSegm &EndSegm
&Epsi | on, &n);
I f ((Begi nSegm < EndSegm && (n > 0) &&
(Epsilon < 1) &&% (Epsilon > 0)) break;
printf("\nParaneters are incorrect!!! Try ”
“again!!!i\n");
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}

clrscr();
while ( fabs(Previoslintegral - Nextlntegral) >

Epsi |l on )
{
Previ osl ntegral = LeftRectangl e (Begi nSegm
EndSegm n);
Next |l ntegral = LeftRectangle (Begi nSegm
EndSegm 2*n),;
n=2mn;
}

printf("\nThe value of integral of function ”
“sin(x)*exp(x) on segnent ");

printf("[%,%] is equal %0.6f", Begi nSegm EndSegm
Next | ntegral);

printf("\nPress any key to exit...");
getch();
return O;

doubl e Left Rectangl e (double LowerLimt, double

{

}

UpperLi mt, unsigned k)
double Step = (LowerLimt + UpperLimt) [/ Kk;
doubl e Integral = O;
double t = LowerLimt;

while (t < UpperLimt)

{
Integral = Integral + SinExp (t);
t =t + Step;

}

Integral = Step * Integral;

return Integral;

doubl e Si nExp(doubl e x)

{
}

return sin(x)*exp(x);
Bapuantsl 3axaHmnii.
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Tabmuma 15.1.

Ne f(X) [a,b] KBZ)I([};E;I}}IIJI; II){IHG To4HOCTB
1 JX 0:1 (15.1), (15.2) | £=1/2107?
2 X 0:1 (15.2), (15.3) | £=1/2107?
3 1/(1+x) 01 (15.3), (15.4) | £=1/2000™
4 1/(1+x%) 0:1 (15.4), (155) | €=1/210™
5 e 0;0 (15.1), (15.2) | £=1/200™*
6 el 2:4 (15.2), (15.3) | £€=1/2107?
7 sinx/x 0;172 (15.3), (15.4) | £=1/2110™
8 sinx/x 0:2 (15.4), (155) | £=1/21073
9 sin x2 0;17/4 (15.1), (15.2) | £=1/2007

10 CoS X2 0:1 (15.2), (15.3) | £=1/2007°

11 | 1/1-x+x2 0:1 (15.3), (15.4) | e€=1/2007°

12 Yx* 0;1 (15.4), (155) | £=1/2007°

13 1/x 1;2 (15.1), (15.2) | £=1/200™

15 Inx 4:5.2 (15.2), (15.3) | £=1/2007

15 |  /xcosx 0;1 (15.3), (15.4) | £=1/2007°

16 Jxsinx 0:1 (15.4), (155) | £=1/21073

17 | sin(x)/lL+ x?) 0:1 (15.1), (15.2) | =200

18 |  cos(x)/x? nl4nl2 | (15.2),(153) | €=1/2007°

JlabopaTtopnas paGora Ne 16.
Tema: «PemieHre HeJJMHEHHBIX YPABHEHUI»

O6o0menHast (opmyJUpoOBKA 3aJaHusA. PemuTh HETUMHEWHOE ypaBHEHUE
Buga f (X) =0 ¢ mapameTpoM ¢ 3a7aHHOW TOYHOCTBIO €, MCIOJB3Ys IpeljiaracMbie

uTepalmonnble MeTonbl. [IpenBapuTenbHO TPOBECTH TpadUyecKoe OTACICHHE
KOpHEH, T.e. HANTH BCE OTPE3KM, HA KOTOPBIX CYIIECTBYET €IUHCTBEHHBIM KOPEHb.
TpeOyemyro TOUHOCTh M HaUaJIbHOE MPUOIMKEHIE BBECTH C KJIABUATYPHI.

Hcrnonb30Bath OJIMH U3 CIAEAYIONIMX UTEPALMOHHBIX aITOPUTMOB HAXOXKICHUS
pEIIeHUs Ha OTpe3Ke [a, b] :

1. Merox HeroTona
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_, _ fx)
L =X f,(Xn),n 01..., X, O[a,b] (16.1)

2. MoaudunupoBannbsiii MeTo1 HproTOHA

X =X :((’;O)) n=01,.., % O[ab] (16.2)

3. MoaudunupoBanusiii MeTo1 HproToHa

f f" f 2
Xppp = Xy — f'(())(:)) - 2([);”)()( )(])2(”) ,n=01..., X D[a,b] (16.3)

4. MoauduunpoBaHHblil MeTo1 HptoTOHA

_ f(Xn) _ f(Xn —(f'(Xn))_lf(Xn))’n:O

Xnr = Xn f’(Xn) f'(Xn) ’]""", 16.4)

X, O[a,b]
5. Merog cexymmx

—_—Y (Xn B Xn—l) f (Xn) —
X =X 00~ ) n=01,...%,% O[ab] (16.5)

6. MoauduimpoBaHHBI METOJT CEKYIIIUX

— v _ (b_xn)f(xn) — —
Xpeg = X, f(b)—f(xn_l)’n 0l.. x,=a (16.6)

mpu f(b)f"(%x) 0,0 xOla,b].

7. MoaudunupoBaHHBIA METOJT CEKYIIIUX

— v _ (Xn _a)f(xn) — —
Xn = X, fx)-f (@ ,n=01...,% =b (16.7)

mpu f(a)f"(%) 0,0 xOfa,b).
HpHMep BBINIOJIHCHUSA 3aJaHUA. Pemuts METOAOM HrproTOHA ¢ TOUHOCTBIO €
HeJUHEHOe ypaBHeHne 3X —C0SX —1= 0, npeaBapuTenbHO OTAENIUB KOPHH.

Onucanne wucnoab3dyembix ¢ynkuuii. Dynxmus Newt onMet hod ¢
POTOTUTIOM

doubl e Newt onMet hod (doubl e Previous, double Epsilon);

BO3BpAIlaCT PEIICHUEC HEIMHCHHOTO YpaBHEHHS Ui HAYAIbHOTO MPHOIMIKECHUS
Pr evi ous, nmocuntanHoro o ¢popmyie HeroTona ¢ Tounoctero Epsi | on.
®yukuus Funct i on ¢ npororumnom

doubl e Function (double x);

Bo3Bpariaer 3HaueHue Gynkmun f (X) =3X —COSX —1 npwu 3ajaHHOM 3HAYCHUH X.
®dynkuus Der i vat i ve ¢ nporoTumnomMm
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doubl e Derivative (double x);

BO3BpAIlla€T 3HAYEHUE TMPOM3BOJHON (GyHKIMH 3X—COSX—1 mnpu 3agaHHOM
3HAYCHUU X .

TexkcT mporpamMmal.

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
#i ncl ude <nat h. h>

#define TRUE 1

doubl e Newt onMet hod ( doubl e , doubl e);
doubl e Function(double );

doubl e Derivative(double );

i nt mai n(voi d)

{
doubl e Root, Epsilon;
whi | e( TRUE)
{
printf("\nEnter the initial approxinmation and ”
“accuracy:. ");
scanf ("% f%f", &Root, &Epsi | on) ;
if ((Epsilon < 1) && (Epsilon > 0)) break;
printf("\Accuracy is incorrect!!! Try ”
“again!!!\n");
}
clrscr();
printf("\nThe root of the equation is equal %f",
Newt onMet hod( Root , Epsi | on) ) ;
printf("\nPress any key to exit...");
getch();
return O;
}

doubl e Newt onMet hod (doubl e Previous, doubl e Epsilon)
{

doubl e Fol | ow ng= Previ ous -
Functi on(Previous)/Derivative(Previous);

whil e (fabs(Previous - Foll ow ng)>= Epsilon)
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}

Previ ous =
Foll ow ng =

Fol | ow ng;
Previ ous —

Functi on(Previous)/Derivative(Previous);

}

return Fol | ow ng;

doubl e Functi on (double x)

{
}

return 3*x-cos(x)-1;

doubl e Derivative (doubl e x)

{
}

return 3+sin(x);

BapuaHTbI 3a1aHNH.

Tabmuma 16.1.
No f(X) NurtepBan Iar HrepannoHHbIN
1t O U3MEHEHUs O METOJ]
1 2 3 4 5
1 | x?cos2x+1+a 1:2 0.1 (16.1), (16.7)
2 2X— 0 COSX 0:1 0.1 (16.2), (16.6)
3 | (x-1+a)® +0.5e* 0:0.5 0.01 (16.3), (16.5)
4 OX —Ccosx—1 3:4 0.1 (16.4), (16.2)
5 x* +oax -1 1:5 1 (16.1), (16.7)
6 x* 4+ cosx—a 3:7 0.5 (16.2), (16.6)
7 3x—e™ 1:5 1 (16.3), (16.5)
8 e —1-ax 1:5 1 (16.4), (16.2)
9 ox—Inx-5 0.54 0.5 (16.1), (16.7)
10 e —x+1 1:5 1 (16.2), (16.6)
11 | eV —(x+1)?+a 0:5 1 (16.3), (16.5)
12 ax® —sinx 0:1 0.1 (16.4), (16.2)
13 e -6x—-a 3:10 1 (16.1), (16.7)
14 X% + COSX— O 3.7 0.5 (16.2), (16.6)
15 X—sinx—a 2:3 0.1 (16.3), (16.5)
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1 2 3 4 5
16 ax + €* 15 1 (16.4), (16.2)

JlabopaTtopnasi paGora Ne 17.
Tema: «Yka3ateau u maccuBbl. UHIeKkcanus ¢ moMoOIIbI0 YKa3aTesei.
Iepexaya MaccuBOB B QYHKIIUU»

O6o0mennas d¢opmyaupoBka 3agaHusi. VICXOIHBIE MacCUB BBECTU C
KJIaBUATYPBhI, 3aMOJHUTHh AJTOPUTMHUYECKA WIM HHUIUAIU3UPOBATh CIIy4alHbIM
obpa3om (B 3aBHCHMOCTH OT IIOCTAaHOBKHM 3ajauu). [Ipw BBIMOJHEHWW 3a/aHUs
MPEAyCMOTPETh ~ BO3MOXKHOCTh  BBEACHUSI €  KJIaBUATyphl  pa3MEpPHOCTHU
oOpabaThIBa€MOT0 MacCcHBa B JUana3oHe 00BSIBICHHON MaKCUMAIBbHOU Pa3MEPHOCTH.
Ncxoanblil MaccuB U MOTYYECHHBIM pe3ysibTaT BHIBECTH Ha AKpaH. OCHOBHBIE 3Tallbl
paboTel ¢ MaccuBOM (BBOJ C KJIAaBHATyphl HJIM WHUITMAIM3AIMS, BBIBOJ Ha JKpaH,
pabota ¢ MmaccuBoM) 0()OpMHUTH B BHJIe (YHKIHH. VIHISKCAIMIO 3JIEMECHTOB MacCHBa
OCYILECTBJISITH C TOMOIIBIO YKa3aTeJIeH.

IIpuMmep BbINOJIHeHM 3a4aHuA. JlaH OHOMEPHBIN LIEJIOYMCICHHBIA MACCUB.
OTcopTUpOBaTh MacCCUB IO HEYOBIBAHUIO METOJOM KITy3bIPbKa».

Onucanne wucnojab3dyembix ¢ynkuumii. Pynkuuma | nputArray c
MIPOTOTUIIOM

void InputArray ( int* A unsigned n );

OCYIIIECTBIISIET BBOJI OJTHOMEPHOTO MacchBa A pa3MEpHOCTH N C KJIIABHATYPHI.
Oyukmust D spl ayAr r ay ¢ npoToTuriom

void DisplayArray ( int* A unsigned n );

OCYIIECTBIISICT BHIBOJI OJTHOMEPHOTO MaccuBa A pa3MepHOCTH N HA YKPaH.
®ynkius Bubbl eSort ¢ mpororunom

voi d Bubbl eSort ( int* A, unsigned n);

BBITIOJIHSCT COPTHPOBKY METOJOM  «ITy3bIpbKa» OJHOMEPHOro MmaccuBa A
pa3MepHOCTH N.

Texcr nporpamMMmel.

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
#i ncl ude <nmat h. h>

#defi ne TRUE 1

void InputArray ( int* , unsigned);
void D splayArray ( int*, unsigned);
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voi d Bubbl eSort( int* , unsigned);

i nt mai n(voi d)

{
unsi gned const DI M = 100;
I nt Massive[DI M;
unsi gned n;

whi | e( TRUE)
{
printf("Enter n <= % - dinention of massive:",
DM ;
scanf ("%", &n);
if ((n>0) & (n <= DM) break;
printf("\n Dinention is incorrect!!! Try ”
“again!!!\n");

}

printf("\nEnter the el enents of massive:\n");
| nput Array ( Massive, n );

clrscr();

printf("\tSource array\n");

Di spl ayArray ( Massive, n ) ;

Bubbl eSort ( Massive, n );
printf("\tSelected array \n");

Di spl ayArray ( Massive, n ) ;
printf("\nPress any key to exit...");
getch();

return O;

}

void InputArray ( int* A unsigned n )
{

unsi gned i ;
for (i =0; i <n; i++)
{

printf("\nAl%] = ",i);

scanf ("%", & (A + i));
}

void D splayArray ( int* A unsigned n )
{

unsi gned i ;
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for (i =0; I <n; i++)

{
printf("% ",*(A +1));
}
}
voi d BubbleSort ( int* A, unsigned n)
{
unsigned i, j;
I nt X;
for( i =0; I <n; i ++)
{
for( j =n-1;j >i;j --)
if (*(A+j) <*(A+] - 1))
X =*(A+]);
(At ]) =*(A+] - 1);
*(A+ ) - 1) =x;
}
}
}
}

Bapuantsel 3aganuii. Cm. «JIabopatopHas pabota Ne 4».

JlabopaTtopnasi paGora Ne 18.
Tema: «MaccuBbI AUHAMHYECKOH MaMSATH»

O6o0mennass ¢opmyJupoBKa 3ajdaHus. BBecTu pa3Mepbl OJHOMEPHOIO
maccuBa. ChopMupoBaTh AMHAMUYECKUNA MAacCHB 33JaHHOTO pa3Mepa. 3arojJHHUTH
MAacCUB 3HAYCHHUSIMH, BBEAs C KJIABHATYpPHI JIUOO aNrOPUTMHUYECKU. BBIMOIHUTH
00pabOTKy MaccuBa COIJacCHO KOHKPETHO MOCTaBJIEHHOM 3a7aude. BeiBecTn Ha 3KpaH
VCXOJHBIN U MOJyYEHHBIN PE3yJIbTAThl. Y TAIUTh TUHAMUYECKUN MACCHUB.

IIpumep BbINOJIHeHUs 3a1aHus. JlaH OTHOMEPHBIN LEIOYUCICHHBIN MACCHB.
OTCcOpTHPOBATh MACCUB 110 HEYOBIBAHHUIO METOJIOM «ITy3bIpPbKa».

Onucanne ucnoan3yembix pynkuumii. ynkmus | ni t Ar r ay c nporoturiom

int* InitArray ( unsigned n );

BO3BpallaeT YyKazaTelb HAa YYacTOK JWHAMHYECKOW NaMSTH, TI€ PACHOJIOKEH
OJIHOMEPHBIA MaCCHUB Pa3MEPHOCTHU N, 3aITOJTHECHHBIN C KIIABUATYPHI.
Oyukmust Dl spl ayAr r ay ¢ npoToturiom
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void DisplayArray ( int* Pointer, unsigned n );

OCYIIIECTBIIICT ~ BBIBOJ ~ OJHOMEPHOTO JWHAMHUYecKoro MaccwBa Poi nter
pa3MepHOCTH N Ha dKpaH.
®yukius Bubbl eSort ¢ mporotumom

voi d Bubbl eSort ( int* Pointer, unsigned n);

BBIMIOJTHSIET COPTHPOBKY METOJIOM «ITy3bIPbKa» OIHOMEPHOTO JIMHAMHYECKOTO
maccuBa Poi nt er pasmeproctu N.

TexcT nporpamMmBel.

#1 ncl ude <coni o. h>
#1 ncl ude <stdi o. h>
#i ncl ude <mat h. h>

#i ncl ude <stdlib. h>

#defi ne TRUE 1

int* InitArray ( unsigned);
void D splayArray ( int*, unsigned);
voi d Bubbl eSort( int* , unsigned);

i nt mai n(voi d)

{
unsi gned D nensi on;
I nt* Massi ve;

whi | e( TRUE)
{
printf("Enter dinention of massive: ");
scanf ("%u", &Di nension);
i f (D nmension > 0) break;
printf("\n Dinmention is incorrect!!! Try ”
“again!!!\n");

}

clrscr();

Massive = InitArray (D nension);

clrscr();

I f ( Massive == NULL )

{
printf("\nDynam c array don't exist!\n");
printf("\nPress any key to exit... ");
getch();
return O;
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}

printf("\tSource array\n");
D spl ayArray (Mssive, D nension);

Bubbl eSort (Massive, D nension);
printf("\n\tSelected array\n");

D spl ayArray (Massive, D nension);
free(Massive);

printf("\nPress any key to exit... ");
getch();
return O;
}
int* InitArray ( unsigned n )
{
int* Pointer = (int*)mall oc(n*sizeof(int));
unsi gned i ;
I1f ( Pointer == NULL ) return NULL;
printf("\n Enter the elenets of array: \n");
for (I =0; 1 <n; i++)
{
printf("\nAl%] = ",i);
scanf (" %", & (Pointer + i));
}
return Pointer;
}

void D splayArray ( int* Pointer, unsigned n )
{

unsi gned i ;

for (I =0; 1 < n; |I++)

{
}

printf(" o%d",*( Pointer + i));

}

voi d Bubbl eSort ( int* Pointer, unsigned n)

{

unsigned i, j;

69



I nt X;

for( i =0; I <n; i ++)
{
for( j =n-1;j >i; ] --)
{
if (Pointer [j] < Pointer [j-1] )
{
X = Pointer[j];
Pointer[j] = Pointer[j-1];
Pointer[j-1] = Xx;
}
}

Bapuantsel 3aganuii. Cm. «JIabopatopHas pabota Ne 4».

JlabopaTtopnas paGora Ne 19.
Tema: «MaccuBbI yKka3zareJsieii 1 MO/JIeJIMPOBAHNE MHOTOMEPHBIX MAaCCHBOB»

O6o0mennass ¢opmynupoBka 3aganuss 1. Onpenenutrb MakCHUMaIbHO
BO3MOYKHBIM JTMAaNa30H W3MEHEHUS] Pa3MEPHOCTEN MaTpuilbl. BBeCTM B yKa3zaHHOM
IUana3oHe peajbHYI0 Pa3MEPHOCTh MATPULBI. 3alOJHUTh MATPULY 3HAUYECHHSIMH,
BBE/IS C KJIAaBUATYphI MO0 anroputmMudecku. CHopMHpOBaTh TUHAMHYECKUIT MAaCcCHUB
W3 yKaszaTelel Ha CTPOKM 3aJaHHOM MaTpUIbl U MCIOJIb30BATh €r0 B KA4E€CTBE
napameTpa B (QyHKIuUsAX. BbpImonmHuTh 00pabOTKYy MaTpHIIbl COIVIACHO KOHKPETHO
NOCTaBJICHHOW 3ajave. BbIBeCTH Ha 3KpaH MCXOAHBIM M TMOJYYEHHBIH PE3YJIbTaThI.
VY nanuTth IMHAMUYECKHUN MAaCCHB.

O06o0mennass dopmyanpoBka 3amxanusi 2. BBectu pasmepbl MaTpHIIbIL.
OcymiecTBisiss MOJMEHY MATpPHULl OAHOMEPHBIM MAacCCUBOM WM HMHUTHUPYS BHYTPH
UCIOJIb3yeMbIX (DYHKIUNA TOCTYII K HEeM, copMUpOBaTh AMHAMUYECKUN OJTHOMEPHBIN
MacCHUB. 3allOJIHUTh MacCUB 3HAUYEHHSIMH, BBEId C KJIaBUATypbl JHOO
AITOPUTMUYECKH. BpImonHUTh  00pabOTKYy MacchBa  COTJIACHO  KOHKPETHO
ITIOCTABJICHHOW 3ajaye. BBIBECTHM Ha DKpPaH MCXOIAHBIM U IIOJYYEHHBIA PE3YJIbTATHI.
VY nanuTe JUHAMUAYECKHAN MACCHB.

O0o0mennass ¢gopmyaupoBka 3aganusa 3. Beectu pasmepsl JABYMEpPHOTO
maccuBa. CPopmMupoBaTh TUHAMUYECKHI IBYMEpHBIM MacCHB 3aJJaHHOTO pa3Mmepa
(MaccuB U3 yKkasareseil Ha CTPOKH MaTPHIIB). 3alIOJHUTH MAaCCHB 3HAYCHUSMH, BBEIIS
C KJaBHATyphl JUOO alrOpUTMHUYECKH. BBIMOIHUTH 00pabOTKY MaccHuBa COTJIACHO
KOHKPETHO TMOCTABJICHHOM 3ajade. BhIBECTM Ha BKpaH MCXOAHBIA U IIOJYYECHHBIN
pe3yabTaThl. Y 1AUTh TUHAMAYECKUNA MACCUB.
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HpnMep BBINIOJIHCHUA 3aJaHUA 1. I[aHa HOCJIOYHCIICHHAA KBaJpaTHasd

11 .1
2 2 .. 2

MaTpula nopsaka N BHUIA . TpaHCHOHI/IpOBaTB MaTpuly Ha TOM JKC
n n .. n

MecTe.
Onucanne wucnojibdyeMbix ¢yakomii. Oyaxkmus [InitMatrix ¢
IPOTOTHUIIOM

void InitMatrix ( int* Pointer[], unsigned n );

3allOJIHSACT QJITOPUTMHYECKH MAacCUB M3 ykazarened Pointer w©Ha crpokn
KBaJIpaTHOW MaTPHIIBI ITOPsIKa N.
Oyukmus Di spl ayMat ri X ¢ mporoTunom

void D splayMatrix ( int * Pointer[], unsigned n);

BBIBOJIMT Ha 3KpaH COACPKUMOE yJacTKa IMmaMsATH 1o ajapecy Poi nt er , mo kotopomy
HAXOJUTCS KBaJIpaTHAsI MaTpUIla mopsiaka N.
@ynkius Tr anspouseMat ri X ¢ npoToTunom

void TranspouseMatrix ( int * Pointer[], unsigned n);

TPaHCIIOHUPYET KBaAPATHYIO MAaTPHILy MOPSIKA N, BO3BpAIlas pe3yJabTaT B (GYHKIUIO
mai N uepe3 MaccuB ykazatenei Poi nt er .

TexcT mporpamMmbi.

#i ncl ude <coni o. h>
#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

#defi ne TRUE 1
#define DIM 10

void InitMatrix( int* [], unsigned );
void DisplayMatrix ( int* [],unsigned );
voi d TranspouseMatrix ( int* [],unsigned );

I nt mai n(voi d)

{
int Matrix[DOM[ D M;
unsigned n, i;
i nt** Poi nter;

whi | e( TRUE)
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printf("Enter dinmention of matrix: ");

scanf ("%", &n);

if ((n >0 & (n <= DIM) break;

printf("\n Dinention is incorrect! Try
again!!!\n");

}

clrscr();

Pointer = (int**)mall oc(n*sizeof (int*));

I f (Pointer == NULL )

{
printf("\nDynam c nmassive don't exist!\n");
printf("\nPress any key to exit... ");
getch();
return O;

}

for (i =0; I <n; i++)

{
Pointer [i] = & Matrix [1][O0];

}

InitMatrix (Pointer, n);
printf("\tSource Matrix \n");
Di splayMatri x (Pointer, n);
TranspouseMatri x (Pointer, n);

printf("\n\tTranspoused Matrix\n");
Di splayMatrix ( Pointer, n);
free (Pointer);

printf("\nPress any key to exit...");
getch();
return O;

}

void InitMatrix ( int* Pointer[], unsigned n)

{

unsigned i, |;

for (1 =0; I <n; i++)
{
for (j =0; j <n; j++)

{
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*( Pointer [i] + ] ) =1 + 1;

}

void D splayMatrix ( int * Pointer[], unsigned n )
{

unsigned i, j;

for (I =0; I <n; i++)
{
for (j =0; j <n; j++)
{
printf("%d",*( Pointer [i] +] ));

}
printf("\n");
}

voi d TranspouseMatrix ( int * Pointer[], unsigned n)

{

unsigned i, j;
int X ;
for (I =0; 1 < n; |I++)
{
for (j =i +1; ) <n; j++)
{
X = *( Pointer [i] + ] );
*( Pointer [i] +] ) =*( Pointer [j] + 1 );
*( Pointer [j] +1 ) = Xx;

IIpumMep BbINOJIHEHHUS 3aJaHUA 2.

Onucanne wucnojib3dyembix ¢yakomii. Dyaxkmus InitMatrix ¢
IPOTOTHUIIOM

int* InitMatrix (unsigned n);

BO3BpalllacT YyKa3aTejlb Ha Yy4YaCTOK JHUHAMHYECKOM NaMsITH, IO KOTOPOMY
pacroJiaraeTcsi aIrOPUTMHUYCCKH 3aIl0THCHHAS KBaIpaTHAs MaTpHIla mopsiaka n.
Oyukmust Di spl ayMat ri X ¢ mporotunom

void D splayMatrix ( int* Pointer , unsigned n);
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BBIBOJIMT Ha 3KpaH COACPKUMOE ydacTKa MmaMsATH 1o ajapecy Poi nt er , mo kotopomy
HAXOJIUTCS KBaJpaTHAs MaTpulia mopsiaka n.
®Oyukiusa Tr anspouseMat ri X ¢ npoToTHIIOM

voi d TranspouseMatrix ( int* Pointer, unsigned n);

TPAaHCIIOHUPYET KBaJApaTHYIO MAaTpPUIly IMOpsAaKa N, HAXOMAIIYIOCSA IO aApecy
Poi nt er.

TexkcT mporpamMmmel.

#1 ncl ude <coni o. h>
#1 ncl ude <stdlib. h>
#1 ncl ude <stdi o. h>
#i ncl ude <process. h>

#defi ne TRUE 1

int* InitMatrix( unsigned );
void DisplayMatrix ( int* ,unsigned );
voi d TranspouseMatrix ( int* ,unsigned );

I nt mai n(voi d)

{
unsi gned D nensi on;
int* Matrix;

whi | e( TRUE)
{
printf("Enter dinmention of matrix: ");
scanf ("%u", &Di nension);
I f (D nmension > 0) break;
printf("\n Dinention is incorrect!!! Try ”
“again!!!\n");

}

clrscr();
Matrix = InitMatrix (D nension);
if (Matrix == NULL)

{
printf("\nDynamc matrix don't exist!!!\n");
printf("\nPress any key to exit... ");
getch();
return O;

}
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I nt *

}

printf("\n\tSource matrix \n");
Di splayMatri x(Matrix, Di nension);
TranspouseiMatri x(Matrix, D nension);

printf("\n\tTransposed matrix\n");
Di splayMatri x(Matrix, Di nension);
free (Matrix);

printf("\nPress any key to exit...");

getch();
return O;

InitMatrix (unsigned n )

int* Pointer = (int*)malloc(n * n*sizeof(int));
unsigned i, |;

I f (Pointer == NULL) return NULL,;
for (1 =0; 1 <n; i++)
{
for (j =0; ] <n; j++)
{
*( Pointer +n* i +j ) =i + 1;
}

}

return Pointer;

void D splayMatrix ( int* Pointer , unsigned n)

{

unsigned i, j;

for (I =0; 1 <n; i++)

{ for (j =0; j <n; j++)
{ printf("%d",*( Pointer + n* i +j ));
Lrintf("\n");
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void TranspouseMatrix ( int* Pointer, unsigned n)

{

unsigned i, |;

Int x ;

for (1 =0; I < n; i++)

{
for (j =i + 1; ] < n; j++)
{

Xx = *( Pointer + n* i + ] );
*( Pointer +n* i +j ) =

*( Pointer + n* j +1i );
*( Pointer + n*j +1i ) =X,

IIpumep BbINOJIHEHHSA 3aJaHUA 3.
Onucanne wucnojib3dyemblx ¢ynkomii. Oyskmus [nitMatrix ¢
IPOTOTUIIOM

int** InitMatrix (unsigned n);

BO3BpallacT yKa3aTrelb Ha YydYaCTOK JWHAMHYECKOM MaMsITH, IO KOTOPOMY
pacrojaraeTcsi airTOPUTMUIECKH 3aIOJIHCHHAS KBaJApaTHass MATPHUIIA TOpsIKa N.
Oyukmus Di spl ayMat ri X ¢ mporotunom

void DisplayMatrix ( int** Pointer, unsigned n);

BBIBOJIMT Ha 9KpaH COACPKUMOE ydacTKa MmaMsATH 1o ajapecy Poi nt er , mo kotopomy
HAXOJIUTCS KBaJpaTHAs MaTpulla mopsiika n.
®dyukiusa Tr anspouseMat ri X ¢ npoToTHIIOM

void TranspouseMatrix ( int** Pointer, unsigned n);

TpaHCHOHI/IpyeT KBaI[paTHYIO ManI/IHy nopﬁzu(a n, H&XOI[HIHYIOCSI I10 az[pecy
Poi nt er.

Texker nporpaMmel.
#i ncl ude <coni o. h>
#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>
#i ncl ude <process. h>
#defi ne TRUE 1

int** InitMatrix (unsigned);
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void DisplayMatrix ( int** | unsigned);
void TranspouseMatrix ( int** | unsigned);

i nt mai n(voi d)

{
unsi gned D nensi on;
Int** Matri x;
unsi gned i ;
whi | e( TRUE)
{
printf("Enter dinmention of matrix: ");
scanf ("%", &Di nension);
i f (D nension > 0) break;
printf("\n Dinention is incorrect!!! Try ”
“again!!i\n");
}
clrscr();
Matrix = InitMatrix (D nension);
I f (Matrix == NULL)
{
printf("\nDynamc matrix don't exist!\n");
printf("\nPress any key to exit...");
getch();
return O;
}
printf("\n\tSource matrix \n");
Di spl ayMatrix(Matri x, D nmension);
TranspouseMatri x(Matrix, D nension);
printf("\n\tTransposed matrix\n");
Di spl ayMatri x(Matrix, D nension);
for (I =0; i <D nension; i++)
{
free (Matrix[i]);
}
free (Matrix);
printf("\nPress any key to exit...");
getch();
return O;
}
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int** InitMatrix (unsigned n )

{
unsigned i, |;
Int** Pointer = (int**)mall oc(n*sizeof (int*));
I f (Pointer == NULL) return NULL;
for (i =0; I <n; i++)
{
Pointer [i] = (int*)mall oc(n*sizeof(int));
If (Pointer [i] == NULL) return NULL;
}
for (I =0; 1 <n; i++)
{
for (j =0; j <n; j++)
{
Pointer [i][j] =1 + 1;
}
}
return Pointer;
}

void D splayMatrix ( int** Pointer, unsigned n )

{

unsigned i, j;

for (i =0; 1 <n; 1++)

{ for (j =0; j <n; j++)
{ printf("od", Pointer[i][j]);
Lrintf("\n");

}

voi d TranspouseMatrix ( int** Pointer, unsigned n)

{

unsigned i, j;

Int x ;

for (1 =0; I < n; i++)

{
for (j =i +1; ) <n; j++)
{

78



10115
= Pointer [j][i];
:X;

Pointer [i]][

x = Pointer |
j
Pointer [j][i

i
]
]

Bapuantsl 3aganuii. Cm. «JIaGopatopHnas padota Ne 5»,

JlabopaTtopHnasi pa6ora Ne.20
Tema: «Yka3aTeau Ha PyHKIHU»

O0600menHas popmyaMpoBKa 3aJaHus. BeIMOTHUTE 3a1aHusl 1aOOPATOPHBIX
pabot Ne 15, Ne 16, ucnonb3yst B PyHKIUSX B Ka4eCTBE MapaMEeTPOB yKa3aTelau Ha
GbyHKIUU:

. NpU BBIYMCIICHUHA WHTETPAIOB — YKa3aTeIN Ha MOABIHTETPANTBbHYIO (PYHKIIHIO U
GYHKIUIO KBaApaTypHOU (opMynbl TepefaroTcsi Kak MapaMmeTrpsl B (YHKIUIO
JBOMHOIO MepecyeTa.

. IPU PElICHUN HETUHEHHBIX YPaBHEHUN — yKa3aTelnb Ha QYHKIUIO PEIIaeMOro
ypaBHEHHUS MepeiaeTcs Kak napamerp B GyHKIIMIO HHTEPIOIALMOHHOTO METO/IA.

IIpumep BbInoJHeHHs 3aaaHus. Vicnonb3ys KBaapaTypHyto (GOpMYyITy JIEBBIX
npsAMOYyroiibHUKOB  (15.3), BBIYMCIUTH NPHONIMKCHHOC 3HAYCHHE WHTErpaja

b
jsi nx[&*dx ¢ TouHOCTHIO €.
a

Onucanme wucnouandyembix ¢ynknmii. Oynkmus Left Rectangle c
IIPOTOTHUIIOM

doubl e Left Rectangl e(doubl e LowerLi mt, double UpperLimt,
unsi gned Nunber, I nt egral Function F);

BO3BpalllaeT 3HaucHWe HHTerpasa GyHkmmm F Ha oTpeske or LowerLimt mo
Upper Li m t, mocuuranHoe 1o ¢GopmyIie JIeBbIX MpsSMOyroibHUKOB it Nunber
pa3bueHuil OTpe3Ka HHTETPUPOBAHUSI.

®dyukmust Doubl eConverti ng ¢ nporoTunom

doubl e Doubl eConverti ng(doubl e Begi nSegm doubl e EndSegm
doubl e Epsilon, int Nunber,
| nt egral Functi on F, QuadratureFornula Q;

BO3BpalllaeT 3HaueHWe HHTerpasa GpyHkumu F Ha oTpeske or LowerLimt mo
Upper Li m t, nocuntanHoe mo kBaaparypHou dopmyne Q, maumnas ¢ Numnber
pa3OMeHuil OTpe3ka WHTETPUPOBaAHHS, C TOYHOCThIO EPSilon mo dopmyne
JIBOMHOTO IepecyeTa.

Oyukuus Si NEXp ¢ npoTotuiom
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doubl e Si nExp(doubl e x);

BO3BpAIlla€T 3HA4YCHHE MOABIHTETpATbHON (PyHKINU sinx [&* Py 3aaHHOM
3HAYECHUH X.

TexkeT mporpaMmsi.

#i ncl ude <coni o. h>
#i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

#defi ne TRUE 1

t ypedef doubl e(*I ntegral Functi on) (doubl e);
t ypedef doubl e(*Quadr at ureFornul a) ( double , double |,
int , Integral Function );

doubl e Si nExp(double );
doubl e LeftRectangle ( double, double , int ,
| nt egral Function );

doubl e Doubl eConverting(double , double, double , int ,
| nt egr al Functi on, Quadr at ur eFor nul a) ;

i nt mai n(voi d)

{
doubl e Begi nSegm EndSegm Epsilon, Integral;
unsi gned Nunber;

whi | e( TRUE)
{

printf("\nEnter the value of regs of segnent,
"accuracy and partitions nunber: ");

scanf ("% f%f%f %", &Begi nSegm &EndSegm
&Epsi | on, &Nunber) ;

I f ((Begi nSegm < EndSegm && (Nunmber > 0) &&

(Epsilon < 1) &&% (Epsilon > 0)) break;
printf("\nParaneters are incorrect!!! Try ”
“again!!t!i\n");

}

| nt egral = Doubl eConverting(Begi nSegm EndSegm
Epsi | on, Nunber, Si nExp, Left Rectangl e);

clrscr();
printf("\nThe value of integral of function"
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"sin(x)*exp(x) on the segnent
"% 2f, %1 2f] is equal %0.6f", Begi nSegm
EndSegm Integral);

printf("\nPress any key to exit...");
getch();
return O;

}

doubl e Doubl eConverti ng(doubl e Begi nSegm doubl e EndSegm
doubl e Epsilon, int Nunber,
I nt egral Functi on F, Quadrat ureFormula Q

{
doubl e Previ ouslntegral, Nextlntegral;
do
{
Previ ousl ntegral = Q (Begi nSegm EndSegm
Nunmber, F);
Next | ntegral = Q (Begi nSegm EndSegm
2* Nunber, F);
Nunmber = 2 * Nunber ;
}
while ( fabs(Previousintegral - Nextlntegral) >
Epsi | on) ;
return Nextlntegral;
}

doubl e Left Rectangl e(doubl e LowerLi mt, double UpperLimt,
I nt Nunber, Integral Function F)

{
doubl e Result = O;
double Step = (LowerLimt + UpperLimt) / Nunber;
double t = LowerLimt;
while (t < UpperLimt)
{
Result = Result + F(t);
t =t + Step;
}
return ( Step * Result);
}
doubl e Si nExp(doubl e x)
{
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return sin(x)*exp(x);

Bapuantsl 3aganuii. Cm. «JlaGoparopnas pabora Ne 15», «JlaGoparopHas
pabota Ne 16».

JlabopaTtopHnasi pad6ora Ne.21
Tema: «CTPyKTYpbI, MAaCCHBBI, YKa3aTe/u. [[muHaMuueckue MacCUBBI CTPYKTYP>»

O6o0mennas ¢popmyanpoBkKa 3aganus. BeiOpaTe npeaMeTHYI0 00J1acTh JJIs

0a3bl JAHHBIX U NPENJIOKUTHh CTPYKTYPY JJIS ONMHMCAHUS OTACIBHBIX 3amuceil 0a3bl
JaHHBIX. BeIOpaHHas CTPyKTypa JOJDKHA UMETh HE MEHEe ISTH MOJeH (2JIEMEHTOB)
nByX u Oonee TumnoB. Jlnsi BbIOpaHHOW ©0a3bl JaHHBIX HAMKCATh CIEIYIONINE
GbyHKIUU:
1. OyHKIMIO (HOPMUPOBAHMS TUHAMUYECKOTO OJIHOMEPHOTO MacCHUBa CTPYKTYP,
3HAQUEHUSI KOTOPBIX BBOAATCA C KiaBUATyphl. IIpeaycMoTpeTb BO3MOXKHOCTh
3aMOJHEHUsI OJHOTO TMOJSl CTPYKTYPBI, MCMOJb3Yys H3BECTHBIE 3HAYEHUS JPYTUX
noJyie cTpykTypshl. [Ipu BBOJE CTPYKTYp MOXKHO peaju30BaTh OJUH U3 CIEIYIOIIUX
MEXaHU3MOB:

. BBO/I 3apaHee 3aJJaHHOTO KOJIMYECTBA CTPYKTYP;

. BBO/I /10 OSIBJIEHUS CTPYKTYPBI C 3aJaHHBIM ITPU3HAKOM;

. JMAJIOT € TI0JIb30BATENIEM O HEOOXOAUMOCTH MPOJI0JIKAThH BBO/IL.
2. @YHKIHUIO IPOCMOTPA COIECPKUMOTO JUHAMUYECKOTO MaCCUBa CTPYKTYP.
3. @YHKINIO JONOJHEHHs YK€ CYLIECTBYIOLIEIO MacCHBa CTPYKTYp HOBBIMU
CTPYKTYypamH.
4, OyHKIMIO MMOWCKA M BBIBOAA HA 3KpaH CTPYKTYPHI (CTPYKTYp) C 3alaHHBIM
3HAYEHHUEM DJIEMEHTA.
S. OyHKIUIO YITOPSAI0YCHUS MACCHBA CTPYKTYD IO 3aIaHHOMY TOJTIO (9JIEMEHTY).

IIpumep BoInoHeHus 3aganus. Ha ocHoBe npeameTHOM obnactu «YemoBek»
(bamumnums, mMs, OTYECTBO, TIOJ, BO3PACT) CO3/IaTh TUHAMUYCCKHI MacCUB CTPYKTYD.
BeiBecT Ha skpaH coaep:kumoe MaccuBa. CrenaTh BBIOOPKY B MCXOJHOM MAacCHBE
COIJIaCHO IIOJIy M BO3PAcCTHOMY JMana3oHy. OTCOpTHpOBaTh MCXOAHBIM MAacCuB B
aJ(paBUTHOM TOPSAKE.

Onucanne wucnojbdyembix ¢yuknmii. Oynkuus | nit Array c
IIPOTOTUIIOM

Person* InitArray(int D nension);

BO3BpAIllaeT YKa3zaTellb Ha YYacTOK JUHAMUYECKOW MaMSTH, TIE PacIoJIOKeH
OJTHOMEPHBII MacCUB CTPYKTYp pazmepHoctu Di mensi on.
Oyuknwms | ni t Per son ¢ nporoTumnom

Person | nitPerson();

BO3BpalllaeT CTPYKTypy THITa Per Son, 3anoIHeHHYIO ¢ KJIaBUATYPHI.
Oyukmus Di spl ayAr ray ¢ npoToTuriom
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voi d Di splayArray (Person* Massive, int D nension);

OCYIIIECTBJISICT BBIBOJI Ha JKpaH OJHOMEpHOro maccuBa MASSi Ve cTpyKTyp THIIa
Per son pa3mepraocta Di mensi on.
®dynkuus Di spl ayChoi se ¢ nporoTunom

voi d D spl ayChoi se( Person* Massive, int Dinension,
char* SexTag, int LowAge, int UpperAge);
OCYIIECTBISACT BBIOOpPOYHBIA (10 moiy SexTag B BO3pacTHOM JHala3oHE OT
LowAge no Upper Age) BbIBOA Ha 3KpaH OJHOMEpHOro MaccuBa MASSI ve

CTpyKTyp THma Per son pasmepaoctu Di nensi on.
®dyukuus Di spl ayPer son ¢ nporotunom

voi d Di spl ayPerson (Person Mn);

OCYUIECTBJISIET BBIBOJ HA SKpaH OJHOM cTpyKTypsl VAN Tuma Per son.
®ynkrus Sor t Fi r st Nanme ¢ mpororunom

voi d Sort First Name( Person* Massive, int Dinension);

BBITIOJIHSAET COPTUPOBKY JMHAMHUYECKoro MaccuBa MASSIive pasMepHOCTH
Di mensi on mo nomo Fi r st Nane.

TexcT mporpamMmbi.

#1 ncl ude <stdi o. h>
#1 ncl ude <coni o. h>
#i ncl ude <string. h>
#1 ncl ude <stdlib. h>

t ypedef struct

{
char FirstNanme[ 15], SecondNane[ 15], Last Nane[ 15];
I nt Age;
char Sex [7];

} Person

Person I nitPerson ();
Person* InitArray ( int);
void DisplayArray (Person* , int );

voi d Di spl ayChoi se (Person* , int , char* , int , int );
voi d Di spl ayPerson (Person );
void SortFirstNane(Person* , int );

I nt mai n(voi d)

{

i nt D nensi on;
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}

char SexTag [7];
I nt LowAge, Upper Age;
Per son* Massi veStruct;

printf("\nEnter the nunber of persons:");
scanf (" %l", &Di mensi on) ;

MassiveStruct = InitArray (D nension);

i f ( MassiveStruct == NULL )

{
printf("\nDynam c array don't exist!\n");
printf("\nPress any key to exit...");
getch();
return O;

}

printf("\nThe list of persons: \n");
Di spl ayArray (MassiveStruct, Di nensi on) ;

printf("\nEnter the sex-tag: ");
scanf (" %", SexTag) ;

printf("\nEnter the boundary of age: ");
scanf (" %a%d" , & owAge, &Upper Age) ;

printf("\n\nThe |ist of choise-persons: \n");
Di spl ayChoi se(Massi veStruct, Di nensi on, SexTag,
LowAge, Upper Age) ;

printf("\n\nThe sorting list of persons: \n");
Sort Fi rst Name( Massi veStruct, D nensi on) ;
Di spl ayArray (MassiveStruct, Di nensi on);

free(MassiveStruct);

printf("\nPress any key to exit...\n");
getch();

return O;

Person | nitPerson()

{

Per son Man;

printf("\nEnter first name:");
scanf ("9%", Man. First Nane);
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printf("Enter second nane:");
scanf ("%", Man. SecondNane) ;
printf("Enter |last nane:");
scanf ("%", Man. Last Nane) ;
printf("Enter age:");

scanf (" %", &van. Age) ;
printf("Enter sex:");

scanf (" %", Man. Sex);

return Man;

}
Person* InitArray (int D nension)
L
int i;
Per son* Massive =
(Person*) mal | oc(Di nensi on*si zeof (Person));
I f ( Massive == NULL ) return NULL;
for( i =0; i < D nension; i++)
{
printf("\nEnter the information about %"
“person \n",i + 1);
Massive[i] = InitPerson();
}
return Massive;
}

void D splayArray (Person* Massive, int Dinension)

{

int i;
for( i =0; i < D nension; i++)
{
Di spl ayPer son(Massive[i]);
}

}

voi d D spl ayChoi se( Person* Massive, int D nension,
char* SexTag, int LowAge, int UpperAge)
{

int i;
for( i =0; i < Dnension; i++)
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if ( strcnp(Massivel[i]. Sex, SexTag) ==0 &&
Massi ve[i].Age <= Upper Age &&
Massi vel[i].Age >= LowAge)
Di spl ayPerson(Massive[i]);

}
}
voi d Di spl ayPerson (Person NMan)
{
printf("\n% % %, % year, % ", Man. Fi r st Nane,
Man. SecondNane, Man. Last Nane, ©Man. Age, Mn. Sex) ;
}

voi d Sort First Name( Person* Massive, int Dinension)

{

int i, j;
Per son Hel p;
for( i =0; i <= D nension; i ++)
for( j = Dnension-1; j >1; | --)
I f (strcnp(Massive[]j].FirstNane,
Massi ve[j-1]. FirstNane) <0 )
{
Hel p = Massive[j];
Massive[]] = Massive[]-1];
Massi ve[]-1] = Hel p;
}
}
BapuanTtsl 3a1aHuil.
1. «YenmoBex»:

dbaMuIHs; UMs; OTYECTBO; ITOJI; HAIMOHAJIBHOCTB; POCT; BEC; JaaTa poxkiacHHs (Toj,
MeCSIl YHCII0); HoMep TeledoHa; AoOManiHui aapec (MMOYTOBBIM HWHIEKC, CTpaHa,
00J1acTh, paiioH, TOPOJI, YJIUIIA, IOM, KBapTHPA).

2. «IIIKOJILHUK:

dbaMuIHsI; UMs; OTYECTBO; ITOJI; HAIMOHAIBHOCTB; POCT; BeC; maTa poxkiacHHs (Toj,
MeCSI[ 4YHCII0); HoMep TenedoHa; AoMaliHui aapec (MOYTOBBIM HHAEKC, CTpaHa,
0011acTh, paiioH, rOpoI, yIuIla, 0M, KBapTHpa); IIKOJIA; KJIAacC.

3.  «CryneHr»:

dbaMuIKs; UMs; OTYECTBO; IOJI; HAIMOHAJILHOCTB, POCT, BEC; AaTa poxkiacHHs (rof,
MeCsI[ 4YHCII0); HoMep TenedoHa; AoMaliHui aapec (MOYTOBBIM HHAEKC, CTpaHa,
00sacTh, paioH, TOpo, yiuia, 10M, kBaptupa); BY3; kypc; rpymma; cpeanuii oai;
CIICIMAJILHOCTb.
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4. «[Toxymarenp»:

(dbaMuIHs; UMS; OTYECTBO; M0JT; HAIIMOHAJIBHOCTh, POCT; BEC; JAaTa poskaecHus (ro,
MECSI] YHUCII0); HoMep TellehoHa; TOMAITHUH ajapec (IMOYTOBBIA MHIICKC, CTPaHa,
001acTh, paiioH, TOpo, YJIUIIA, JIOM, KBApTHUPA); HOMEP KPSAUTHON KaPTOUKH;
0aHKOBCKOTO CYETA.

5. «[TarmmenT»:

(dbamMuIIns; UMsI; OTYECTBO; M0JI; HAIIMOHAIBHOCTh; POCT; BEC; Jara pokaeHus (ro,
MECSIII YMCII0); HoMep TenedoHa; JoMalllHuit ajapec (MOYTOBBIM HHACKC, CTpaHa,
o0J1acTh, pailoH, rOpoI, YJIMIIa, JI0M, KBApTHPa); HOMEP OOJbHHMIIBI, OTACICHHE;
HOMEP MEIUIIMHCKON KapThl; TUArHO3; TPYIINa KPOBH.

6. «Brnanenen aBTOMOOUIISI»!

dbaMuIKs; UMS; OTYSCTBO; HOMep TeliehoHa; ToMalIHui ajapec (MOYTOBBINA MHJICKC,
CTpaHa, 00J1acTh, paiioH, FOPOJI, YJIUIIA, IOM, KBAPTHPA) MapKa aBTOMOOWJIS; HOMEp
aBTOMOOWUJISI; HOMEP TEXIACIopTa.

7. «BOEHHOCTYKaIlK»:

(dbaMuIIns; UMs1; 0OTYECTBO; JOMAITHHIA aapec (MOYTOBBIA UHJIEKC, CTPaHa, 00JIaCTh,
paiioH, ropoJ1, yJIuIia, I0M, KBapTHpa); HAIMOHAIBHOCTB; J1aTa poxaeHus (o,
MECSII] YUCIIO); JOJDKHOCTb; 3BaHHE.

8. «Pabounii»:

(dbaMuIINsA; UMsI; OTYECTBO; JOMAIITHHIA aapec (MOYTOBBIA UHIIEKC, CTPaHa, 00JIaCTh,
paiioH, TOpOJI, YJIHIIA, JOM, KBapTHPa); HAITMOHATILHOCTB; J1aTa pokaeHus (roj,
mecsI yucio); Ne riexa; Ta0elbHbI HOMEep; 00pa30BaHUe; TO/ MOCTYIUICHHUS Ha
pabory.

0. «Brnazaener cTalluOHapHOTO TelepoHa»:

dbaMuIKs; UMs; OTYECTBO; JTOMAIIHUH agpec (IMOYTOBBINA MHJIEKC, CTpaHa, 00J1acTh,
paiioH, TopoJ, yiuIa, 10M, kBaptupa); Ne teiedona.

10. «AOUTYypHEHT:

(dbaMuIINsA; UMs; OTYECTBO; TI0JT; HAIIMOHATIBHOCTh; 1aTa pOXKACHHUS (roj1, MECSII
YHCJI0); JOMAIIHUK afpec (MOYTOBBIM UHIEKC, CTPaHa, 00JIaCTh, pailoH, TOPO/I,
yJIMIA, IOM, KBapTHUpPa); OLICHKH 110 SK3aMEHaM; IIPOXOIHOM OasLl.

11. «l'ocymapcTBo»:

Ha3BaHUE CTPaHbI, CTOJINIIA; TOCYJaPCTBEHHBIN SA3bIK; HACEJICHHE,; TJI0IIAadb
TEPPUTOPHUH; ACHEKHASI €AMHULIA; TOCYJAPCTBEHHBIN CTPOM; IJ1aBa rocy1apcTBa.
12.  «ABTOMOOWIB»:

MAapKa; IBET; CEPUIHBIN HOMEP; PETUCTPALMOHHBIA HOMED; TOJ1 BBIITYCKA; TOJ
TEXOCMOTpa; IICHA.

13.  «ToBap»:

HalMEHOBAHUE; CTOUMOCTh; CPOK XPaHEHUsI; COPT; JAaTa BHITYCKAa; CPOK T'OJTHOCTH.
14.  «Kunoduibm»:

Ha3BaHue; pexuccep (pamumus; uMs); TOI BbIX0/Ia; CTpaHa; CTOUMOCTD; TOXOJI;
MPUOBLITE.

15. «Petic»:

Mapka aBTOMOOWIIST; HOMEP aBTOMOOWJIS; IIYHKT Ha3HAYCHHUS; TPYy30I10,IbEMHOCTD (B
TOHHAX); CTOUMOCTb CJIMHHMIIBI IPy3a; 00Ias CTOMMOCTH TPpy3a.

16. «Kuura»:
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Ha3BaHMe; aBTOP ((haMuIHs; UMs); TOJ BBIX0/Ia; U3aTEIbCTBO; CE0CCTOMMOCTD; IICHA;
PUOBLIT.

17. «3manue»:

aZpec; THUIl 3JaHus; KOJIMYECTBO ATaXKECH; KOJMYECTBO KBAPTHUP; CPOK IKCILTYaTallNH,
CPOK JI0 KalUTaJIbHOro peMoHTa (25 JIeT - CPOK AKCILIyaTaIl| ).

JlabopaTtopnasi paGora Ne.22
Tema: «JlunaMuvecKkne CTPYKTYPbI JaHHBIX. OTHOCBSI3HbINH CITUCOK

O6o0menHas dpopmyanposka 3alaHUA. B COOTBETCTBHU c
WHIUBUYyAIbHBIM 33JJaHUEM HEOOXOAMMO CO3[aTh NPOrpamMmy JUisl OOCITYKUBAHUS
OJTHOCBSI3HOTO CTHCKa. YKa3aHHbIC B 3aJJaHUU IEUCTBUA JOJHKHBI OBITH O(DOPMIICHBI B
BUJE OTHEIbHBIX (GyHKIUA. [lamMsaATe mox oOdYepenHOW >SIEMEHT JAMHAMUYECKOM
CTPYKTYpbI JAHHBIX CIIETYET BBIACIATh TUHAMUYECKH.

BeimonHenne neWcTBUH 1O OOCIY)KUBAaHWUIO JHUHAMHUYECKOW CTPYKTYPBI
JAHHBIX TOJDKHO MPOU3BOIUTHCS B PEKUME JUAJIOTA C MOJIb30BATEIEM.

JIist kaxa0ro U3 BapUaHTOB 3aJaHUsi HEOOXOJIMMO pa3padoTaTh Cieaylolue
GyHKIUU:

1.  Cosganue criucka.
2. JlobGaBiieHne 3J1eMeHTa B CIIHCOK:
. B HA4aJIo CITHCKA,;
. B KOHEI] CITHCKa,
. IIOCJIC JICMEHTA C 3aJaHHBIM HOMEPOM,;
. TIOCJIC BJICMEHTA C 3aJaHHBIM KITFOYOM.
3.  BBIBOA COMEPKMMOTO CIIMCKA HA dKPaH.
4,  VYnjaneHue 3J€MEHTa U3 CIHCKA!
. W3 HaJdaja CIHCKa,
. U3 KOHIIA CITHCKA,;
. 3JIEMEHTA ¢ 3aJaHHBIM HOMEPOM,
. AJIEMEHTa C 3aJaHHBIM KITFOUOM.
5.  VYnopsmounmBaHUE 3JIEMEHTOB B CITHCKE TI0 BHIOPAaHHOMY ITPU3HAKY.

IIpumep BbInosiHeHusi 3agaHus. Co31aTh OJHOCBSI3HBIM CIIMCOK W3 IIEJBIX
yyrcell. BIMOTHUTH OCHOBHBIE OIEPAIMU 110 U3MEHEHUIO CITUCKA.

Onucanne wucnoab3dyembix ¢Qynknuid. Oynknus Cr eat eLi st c
MIPOTOTUIIOM

Li st* CreatelList();

BO3BpaIllaeT yKa3aTelb Ha aJpec Hadaja CIHCKa.
Oyukmust Dl spl ayLi st ¢ mporoTrmnom

voi d D spl ayLi st(List* Begin);

BBIBOJIUT Ha 3KpaH COJICPKUMOE OJHOCBSI3HOTO CITMCKA ¢ aJipecoM Havasa Begi n.
Oyuknus RenoveTer nBegi n ¢ npototuiom

voi d RenoveTernBegin (List** Begin);
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yJIasieT U3 Hauaaa OJJHOCBSI3HOTO CITMCKA C a[pecoM Havajia * Begi N oauH 3JIeMeHT.
Oynkiua RenoveTer mlag ¢ nporoTunom

voi d RenoveTermlag (List* Begin);

yoanseT M3 OJHOCBA3HOTO CIMCKa C aapecoM Hayanma Begi N Bce ameMeHTHI c
3aJJaHHBIM 3HAYEHHEM.
®dynknus RenoveTer nEnd ¢ mporotunom

voi d RenoveTernEnd (List** Begin);

yJIalseT u3 KOHIIAa OAHOCBSI3HOTO CITHCKA ¢ agpecoM Hadana *Begi N oguH smeMeHT.
@Oynkus AddTer nBegi n ¢ mporoTumnom

voi d AddTernBegin (List** Begin);

n00aBIseT B HAYall0 OJHOCBSI3HOIO CIHCKa C ajJpecoM Hadaina *Begi n oaux
HJIEMEHT.
®ynkus AddTer mEnd ¢ mporoTumom

voi d AddTerntnd (List* Begin);

n00aBIseT B KOHEI] OTHOCBS3HOTO CIHCKa C apecoM Havaia Begi N oauH snemMeHT.
®ynkius AddTer mlTag ¢ nporoTuriom

voi d AddTernifag (List* Begin);

n00aBIseT B OAHOCBSI3HBIN CIHCOK C aapecoM Hadaia Begi N ogun smemeHT mocre
AIIEMEHTA C 33/IaHHBIM 3HAYECHUEM.
®ynkius Fr eeli st ¢ mporotunom

FreelLi st(struct List** Begin);

OCBOOOXKACT Y4aCTOK MaMSTH, 3aHUMACMbI OJHOCBS3HBIM CIHCKOM C aapecoM
Hauana *Begi n.

TekeT mporpaMmmsi.

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
#i ncl ude <stdlib. h>

#defi ne TRUE 1

struct List

L

int Xx;

struct List * Next;
}i

struct List * CreatelList(void);
void DisplayList( struct List* );
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voi d RenoveTer nBegi n( struct List** );
voi d RenoveTernifag( struct List* );
voi d RenoveTer nEnd( struct List* );
voi d AddTer nBegi n( struct List** );
voi d AddTernEnd(struct List* );

voi d AddTer nifag(struct List* );

void FreelList(struct List** );

I nt mai n(voi d)

{
struct List* Begin;
char Key;

whi | e( TRUE)
{
printf( "\nEnter the nunber- the node of ”
“operations wth Lists: "

"\'n 1 - FORMATION OF THE LI ST"
"\'n 2 - VIEW NG OF CONTENTS OF”
“THE LI ST”
“\'n 3 - REMOVE THE ELEMENT FROM ”
“THE BEG N OF LI ST"
"\n 4 - REMOVE THE ELEMENT FROM ”
“THE M DLE OF LI ST"
"\n 5 - REMOVE THE ELEMENT FROM ”
“THE END OF LI ST”
"\'n 6 - ADD THE ELEMENT IN THE ~
“BEA N OF LI ST"
"\'n 7 - ADD THE ELEMENT IN THE ~
“END OF LI ST”
"\n 8 - ADD THE ELEMENT AFTER ”
“ ELEMENT- KEY OF LI ST”
"\n 9 - END OF WORK\ n") ;

fflush( stdin );

scanf (" %", &Key) ;

clrscr();

swtch (Key)
{
case '1':
clrscr();
Begin = CreateList();
printf("\n\nPress any key to return in”
“the nenu...\n");
getch();
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case

case

case

case

case

clrscr();
br eak;

' 2"
clrscr();
Di spl ayLi

printf("\n\nPress any key

getch();
clrscr();
br eak:

'3
clrscr();

st (Begi n);

“the nmenu...\n");

RenoveTer nBegi n( &Begi n) ;

printf("\n\nPress any key

getch();
clrscr();
br eak;

I4I:
clrscr();

“the nenu...\n");

RenoveTer nifag( Begi n) ;

printf("\n\nPress any key

getch();
clrscr();
br eak;

"5
clrscr();

“the nenu...\n");

RenoveTer nEnd( Begi n) ;

printf("\n\nPress any key

getch();
clrscr();
br eak;

"6
clrscr();

“the nenu...\n");

AddTer nBegi n( &Begi n) ;

printf("\n\nPress any key

getch();

“the nenu...\n");
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clrscr();
br eak;

case '7':
clrscr();
AddTer nEnd( Begi n) ;
printf("\n\nPress any key to return in”
“the nmenu...\n");
getch();
clrscr();
br eak;

case '8':
clrscr();
AddTer mTag( Begi n) ;
printf("\n\nPress any key to return in”
“the nenu...\n");
getch();
clrscr();
br eak;

case '9':
FreelLi st (&Begi n);
Di spl ayLi st (Begi n);
printf("\n\nPress any key to
“exit...\n");
getch();
return O;

defaul t:
clrscr();
printf("\nlncorrect input!!!l Try ”
“again!!!i\n");
printf("\n\nPress any key to return in”
“the nmenu...\n");

getch();
clrscr();
br eak;
}
}

}

struct List* CreatelList(void)

{

struct List* Begin = NULL, *Previos = NULL,
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}

*Current= NULL;

char Gk ="'y';
while (Ck == "y")
{

printf("\nEnter the nunbers of List: ");
Current =
( struct List*)mall oc(sizeof (struct List));

I f (Begi n==NULL)
Begin = Current;
el se
Previos -> Next = Current;

Previos = Current;
scanf (" %", & urrent -> Xx);

fflush( stdin );
printf("\nContinue? (Y N:");
scanf ("%", &X) ;

}

Previ os -> Next = NULL;

return Begin;

voi d D spl ayLi st(struct List* Begin)

{

struct List* Current = Begin;

if ( Begin == NULL )

{
printf("List is empty\n");
return;

}

printf("\nThe List of nunbers:\n");
while (Current)

{
printf ("% ",CQurrent -> X);
Current = Current -> Next,

}

printf("\n");
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voi d RenoveTer nBegi n(struct List** Begin)
{
struct List** Current = Begin;
*Begin = (*Current) -> Next;
free(Current);

}
voi d RenoveTer nifag(struct List* Begin)
{
struct List* Current = Begin, *Previos = Current;
i nt Nunber Tag;
printf("\nEnter nunber-key: ");
scanf (" %", &Nunber Tag) ;
while ( Current )
{
if ( Current -> x == NunberTag )
{
Previos -> Next = Current -> Next;
free(Current);
Current = Previos -> Next;
}
el se
{ |
Previos = Current;
Current = Current -> Next,;
}
}
}
voi d RenoveTer nEnd(struct List* Begin)
{
struct List* Current = Begin, *Previos;
while (Current -> Next)
{
Previos = Current;
Current = Current -> Next,
}
Previ os -> Next = NULL;
free(Current);
}
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voi d AddTer nBegi n(struct List** Begin)

{
struct List* Current =
(struct List*)malloc(sizeof(struct List));
printf("\nEnter nunber: ");
scanf ("%l", & urrent -> Xx);
Current -> Next = *Begi n;
*Begin = Current;
}
voi d AddTer nEnd(struct List* Begin)
{
struct List* Current = Begin, *Previos;
while (Current)
{
Previos = Current;
Current = Current -> Next;
}
Current = (struct List*)malloc(sizeof(struct List));
Previos -> Next = Current;
printf("\nEnter the nunber:\n");
scanf ("%l", & urrent -> Xx);
Current -> Next = NULL;
}
voi d AddTer niTag(struct List* Begin)
{

struct List* Current = Begin, *Previos = Current;
I nt Nunber Tag;

printf("\nEnter nunber-tag: ");
scanf (" %", &\unber Tag) ;

while ( Current )

{
if ( Current -> x == NunberTag )

{

Previos = Current;
Current =
(struct List*)malloc(sizeof(struct List));
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Current -> Next = Previos -> Next;
Previos -> Next = Current;
printf("\nEnter the nunber:\n");
scanf ("%l", & urrent -> Xx);

br eak;
}
el se
{
Previos = Current;
Current = Current -> Next,;
}
}
}
voi d FreeList(struct List** Begin)
{
struct List* Current = *Begin;
while (Current)
{
*Begin = (*Begin) -> Next;
free(Current);
Current = *Begi n;
}
}

Bapuantel 3aganuii. Cm. «JIabopatopHast padota Ne 21».

JlabopaTtopnasi paGora Ne.23
Tema: «TekcroBbie Galiabl U3 YUCET U MATPUIL»

O6o0mennass dopmyaupoBka 3aganms. lIpenBapuTenbHO MOATOTOBUTH
(mporpaMMHO WJIM C TIOMOIIBIO TEKCTOBOTO PEIAaKTOpa) TEKCTOBBIA (haii,
COJICP’)KUMBIM KOTOpPOTO SBJISCTCS MaccuB (MaTpuIiia) W3 4YUCell. B COOTBETCTBUM ¢
WHIVBUTyJTBHBIM 3aJJaHUEM HAIMACATh MPOrpaMMy 00pabOTKH CoepKuMoro (haia.
JIist  Kakmoro W3 BapUAHTOB 3aJaHUS HEOOXOIWMO BBIIOTHHUTH  CIICTYIOIIHE
neuictBusa. I[IpocmorpeTs comepkumoe ucxomHoro (daitna. CyuTaTh COAEPKUMOE
daiina B ogHOMepHBI (AByMepHBIH) auHamMuueckuii MaccuB. (OOpaboTarth
JUHAMHYECKUM MACCUB COIVIACHO BAapHUAaHTy 3adaHus. llomydyeHHbId pe3ynbTaT
3anucarh B KOHEI| HICXOAHOTO (aiina.

IIpumep BBINIOJIHEHUS  3aJaHUS. OTtcopTupoBaTh OJTHOMEPHBI
[[EJIOUYMCIICHHBIM MacCUB, HaXOASAIIUNCS B TEKCTOBOM (paitie, METOJIOM «ITy3bIpbKa».
OTcopTHpOBaHHBIM MACCHUB JIONKCATh B KOHEI] HCXOAHOTO (paiiina.
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Omnucanne wucnoab3dyembix ¢ynknmii. Dynxius ContentsFile ¢
IPOTOTHUIIOM

Int ContentsFile(char* String, char* Mde);

BO3BpaIaeT u3 TekcroBoro ¢aima St ri ng, orkpeitoro B pexxume Mode, uwmcio
DJIEMEHTOB MacCHBA.
®yukmus | ni t MasSi ve ¢ nporoTuriom

int* InitMassive(char* String, char* Mde,
unsi gned Nunber);

BO3BpAIlACT YyKa3aTelb HAa Y4YacTOK JUHAMUYECKOM IIaMSTH, TA€ PacCIOJIOXKEH
OJTHOMEpHBI MaccuBa pasmepHoctd NUnber, cumranHBIi U3 TekcToBOrO (haiina
St ri ng, otkperToro B pexume Mode.

®ynkus Bubbl eSort ¢ mpororunom

voi d Bubbl eSort ( int* Pointer, unsigned Nunber);

BBIMOJIHSET COPTUPOBKY METOJIOM «ITy3bIpbKa» OJHOMEpHOro MaccuBa Poi nt er
pasmepHoctu Nunber .
®ynkus AddFi | e ¢ npotoTumnom

void AddFile(char* String, char* Mde, int* Pointer,
unsi gned Nunber);

JIOTTMCBHIBAET B KOHEI[ TEKCTOBOro ¢aitma Stri Ng, OTKPBITOr0 B pEKUME
Mbde, orcoprupoBanHsiii MaccuB POi nt er pasmeproctu Nunber .

Teker nporpaMmmal.

#1 ncl ude <coni o. h>
#1 ncl ude <stdi o. h>
#i ncl ude <process. h>
#i ncl ude <stdlib. h>

I nt ContentsFile(char* , char*);

int* InitMassive(char* , char* ,unsigned );
voi d BubbleSort ( int* , unsigned );

void AddFile(char* , char* , int* ,unsigned );

I nt mai n(voi d)

{
char Fi | eNane[ 20];
int * Massive;
unsi gned Nunber;

printf("\nEnter the nane of file: ");
get s(Fi | eNane) ;

97



clrscr();
printf("\n The contents of the File <<U>> *
“:\n", Fil eNane);

Nunber = ContentsFile(FileNane, "r");
If ( Nunber == 0)

{
clrscr();
printf("\tFile <<%>>is enpty!\n",FileNane);
printf("\n\t Press any key to exit...");
getch();
return O;

}

Massi ve = I nitMassive(FileNane,"r", Nunber);
If ( Massive == NULL )

{
clrscr();
printf("\tDinamc array don't exist!\n");
printf("\n\t Press any key to exit...");
getch();
return O;

}

Bubbl eSort ( Massi ve, Nunber);
AddFi | e(Fi | eNane, "a", Massi ve, Nunber) ;
free(Massive);

printf("\n New contents of the File <<%>> :\n",
Fi | eNane) ;
Nunber = ContentsFile(FileNane, "r");

printf("\n Press any key to exit...");
getch();
return O;

}

I nt ContentsFile(char* String, char* NMbde)

{
unsi gned Nunmber = 0, Term

FILE * Fil ePointer= fopen(String, Mde);

If (FilePointer == NULL) return Nunber;
while (!feof (Fil ePointer))
{
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fscanf(Fil ePointer, "%\ n", &Term;
printf( " %", Term;
Nunber ++;

}

fcl ose(Fil ePointer);
return Nunber;

}

int* InitMassive(char* String, char* Mde,
unsi gned Nunber)

{
unsi gned i ;
int* Pointer = (int*)malloc( Nunber * sizeof(int) );
FILE *Fi |l ePoi nter= fopen(String, Mde);
I f (FilePointer== NULL) return NULL;
for(i = 0; i < Nunber; i++)
{
fscanf (Fi |l ePoi nter, "%\ n", &Pointer[i]);
}
fcl ose(Fil ePointer);
return Pointer;
}

voi d Bubbl eSort ( int* Pointer, unsigned Nunber)
{

unsigned i, j;
I nt X;
for( i =0; i < Nunmber; i ++)
{
for( j = Nunber - 1 ; j >i; | --)
{
If (Pointer [j] < Pointer []j-1] )
{
Xx = Pointer[j];
Pointer[j] = Pointer[j-1];
Pointer[]-1] = x;
}
}
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void AddFile(char* String, char* Mde, int* Pointer,
unsi gned Nunber)

{
unsi gned i ;
FILE *Fil ePointer = fopen(String, Mde);
If (FilePointer == NULL)
{
printf("Can't open file to addition!");
getch();
exit(1l);
}
for( i =0; i < Nunber; i++)
{
fprintf(FilePointer, "%\ n",Pointer[i]);
}
fcl ose(Fil ePointer);
}

Bapuantbl 3aganmii. Cm. «Jlaboparopnas pabora Ne 4», JlaGoparopnas
pabota Ne 5».

JlabopaTtopnasi pa6ora Ne.24
Tema: «bunapusbie paiyipl. @aii U3 CTPYKTYP»

O0600mennas ¢popmynupoBka 3aIaHuA. B COOTBETCTBUU c
WHIUBUTyaJIbHBIM 33JlaHUE€M HEOOXOAMMO CO3/IaTh MPOrpaMmy JUIsl OOCITYKUBaHUS
KOHKpETHOTro (aiiia JaHHBIX. YKa3aHHbIE B 3aJlaHUU JCUCTBUS JIOJDKHBI OBIThH
0(OpMIIEHBI B BUJI€ OTACIbHBIX (QYHKITUH.

Boimonnenue aeiicTBuil 1o OOCTyXHBaHUIO (ailia NaHHBIX JIOJDKHO
MIPOU3BOJIUTHCS B PEKUME JIMAJIOTA C TOJIb30BATEIIEM.

JIns kaXkIoro u3 BapUAHTOB 3aJlaHusl HEOOXOIUMO pa3pabdoTaTh CIEAYIOIIUE
byHKIHH:

1.  Cosnanue ¢aiina.

2 JloGaBreHre deMeHTa B KOHEIT (aiia.

3. BriBos conepskumoro Qaiiina Ha SKpaH.

4 VY nanenue sneMenTta u3 (aiina:

. AJIEMEHTA C 3aJaHHBIM HOMEPOM,;
. AJIEMEHTA C 3aJJaHHBIM KIIFOUOM.

5.  YmopsmourBaHHE 3JIEMEHTOB B (paiisie o BHIOpaHHOMY MPU3HAKY.

IIpumep BbIMoJHeHusi 3ajAaHus. Ha ocHoBe cTpykTyphl Buja «YenoBek»
(bammmust, ¥Ms, OTYECTBO, IMOJI, BO3PACT) cO31aTh OMHApHBIN (aiia. BeiBecTn Ha
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dKpaH coaepkuMoe ¢aiina. Yaanmute u3 (aitia 3IeMEHT ¢ 3aJaHHBIM HOMEPOM,
U3MEHSIS IPU 3TOM pa3mep daiina. [lo6aBuTh aeMeHT B KoHel (aiiia.
Onucanne ucnoyab3yemsbix pynkuuii. Oynknus | ni t Fi | € ¢ nporotumnom

void InitFile(char* String, char* Mdde, |ong n);

3aIChIBacT B OMHAPHBIN (aiina ¢ umeHeM St ri Ng, oTKpeITHIA B pexkume Mode, n

CTPYKTYP.
®ynkmus | ni t Per son ¢ npororuriom

Per son* | nitPerson();

BO3BpAIllaeT yKa3aTellb Ha YYacTOK IWHAMHYECKOW MaMSITH CO CTPYKTYpOWl THMa
Per son
®ynkmus D spl ayFi | e ¢ npototumnom

void D splayFile(char* String, char* Mde);
BBIBOJMT Ha KPaH COJCPKUMOE OMHApHOTO (aiia ¢ mmeHeM St ri NQ, OTKPBITOrO

B pexxume Mbde.
®ynkius AddToEndFi | e ¢ mpororunom

voi d AddToEndFi |l e(char* String, char* Mde, |ong n);

JIOTHUCHIBACT B KOHEIl OMHapHOTro (aiiyia ¢ mMeHeM St Ii NQ, OTKPBITOTO B PeKUME
Mode, n ctpykryp.
Oyukuus RenoveEl enent FronfFi | e ¢ npororumnom

voi d RenoveEl enent Frontil e(char* String, char* Mode,
| ong Position);

yIalseT OJMHY CTPYKTYpy C MOPSAKOBBIM HOMepoM POSition wu3 OuHapHOro
daitna c umenem St ri ng, otkpsiToro B pexkume Mode.
®ynknus Dl spl ayPer son ¢ mporotunom

voi d Di spl ayPerson (Person* Man);

BBIBOJUT HA 3KPaH COJCPNKUMOE Y4YaCTKA NUHAMHYECKOM NaMSTH CO CTPYKTYpOu
tuma Per son

TexeT mporpaMmmsi.

#1 ncl ude <i o. h>

#1 ncl ude <stdi o. h>
#1 ncl ude <coni o. h>
#1 ncl ude <stdlib. h>
#i ncl ude <process. h>

#define TRUE 1
t ypedef struct
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char FirstNanme[ 15], SecondNane[ 15], Last Nane[ 15];
unsi gned Age;
char Sex [7];

} Person;

void InitFile (char* , char* , long );

Person* | nitPerson ();

void D splayFile (char* , char* );

voi d Di spl ayPerson (Person* );

voi d AddToEndFile (char* , char* , long );

voi d RenoveEl enent Frontile (char* , char* , long );

i nt mai n(voi d)

{
char Fil eNane[ 20];
char Key;
| ong Nunber;

puts("Enter the name of file: ");
get s(Fi | eNane) ;

clrscr();
whi | e( TRUE)
{

printf("\n Enter the nunber - the node of
“operations wth file:"
"\n 1 - FORMATION OF THE FI LE"

"\n 2 - VIEWNG OF CONTENTS OF THE FI LE"
“\n 3 - ADD AN ELEMENT TO AND CF FI LE"
"\n 4 - REMOVE THE ELEMENT IN THE FI LE"
"“\n 5 - EXIT\n");

fflush(stdin);

scanf (" %", &Key) ;

clrscr();

switch (Key)

{

case '1':

whi | e( TRUE)
{

printf("\nEnter the nunber of *
“persons:");
scanf ("% d", &\unber) ;
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I f (Nunmber > 0) break;
printf("\'n Nunber is incorrect!”
“ Try again!!!\n");
}
InitFile (FileNane,"wbh", Nunber);
printf("\n\nPress any key to return in
“the nenu...");

getch();
clrscr();
br eak:

case '2':
Di spl ayFi | e(Fi | eNane, "rb");
printf("\n\nPress any key to return in *

“the nenu...");
getch();
clrscr();
br eak;
case '3':
whi | e( TRUE)
{

printf("\nEnter the nunber of *
“persons to addition:");
scanf ("% d", &\unber) ;
I f (Nunber > 0) break;
printf("\n Nunber is incorrect!”
“ Try again!!!\n");
}
AddToEndFi | e( Fi | eNane, "ab", Nunber) ;
printf("\n\nPress any key to return in *
“the nmenu...");
getch();
clrscr();
br eak;

case '4':

printf("\nEnter nunber of elenent from?*
“renmoving :");

scanf ("% d", &\unber) ;

RenoveEl enent FronFi |l e( Fi | eNane, "r+b",

Nunber) ;

printf("\n\nPress any key to return in *
“the nenu...");

getch();
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clrscr();
br eak;

case '5': return O;
def aul t:
printf("\nlncorrect input!”
“ Try again!!!");
printf("\n\nPress any key to return in”
“ the nenu...");
getch();
clrscr();
br eak;

}

void InitFile(char* String, char* Mdde, |ong n)
{

long i;

i nt Buf Size = sizeof (Person);

Per son* Man;

FILE* FileStruct = fopen(String, Mode);

I f (FileStruct == NULL)

{
printf("Can't open file to wite.");
getch();
abort();
}
for( i =1; i <=n; i++)
{
printf("\nEnter information for the person”
“ nunmber %d \n", i);
Man = | nitPerson();
fwite(Man, BufSize, 1, FileStruct);
}
free(Man);

fclose(FileStruct);

}

voi d AddToEndFil e(char* String, char* Mode, |ong n)
{

| ong i;
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I nt Buf Size = sizeof (Person);
Per son* Man;
FILE* FileStruct = fopen(String, Mde);

If (FileStruct == NULL)

{
printf("Can't open file to wite.");
getch();
abort ();
}
for( 1 =1; I <=n; |++)
{
printf("\nEnter information for the persom”
“nunber %d \n", 1);
Man = I nitPerson();
fwite(Man, BufSize,1, FileStruct);
}
free(Man);

fclose(FileStruct);

}

voi d RenoveEl enent FronFil e(char* String, char* Mode,
| ong Position)

{

FILE* FileStruct = fopen(String, Mde);

Int DescriptorFile = fileno(FileStruct);

|l ong LengthFile = filelength(DescriptorFile);
I nt Buf Si ze = sizeof (Person);

Person* Man = (Person*) mal | oc(Buf Si ze);

| ong NewLength = LengthFile - BufSi ze;

If (FileStruct == NULL)

{
printf("Can't open file to wite.");
getch();
abort();

}

fseek(FileStruct, Position * BufSize, SEEK SET);
whi | e(fread(Man, BufSize,1, FileStruct) != 0)

{
fseek(FileStruct, -2 * (long)BufSize , SEEK CUR);
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fwite(Man, Buf Si ze, 1, FileStruct);
fseek(FileStruct, (long) BufSize, SEEK CUR);

}
DescriptorFile = chsize(DescriptorFile, NewLength);
free(Man);
fclose(FileStruct);
}
Person* | nitPerson()
{
Person* Man = (Person*)mal |l oc(si zeof (Person));
printf("\nEnter first nanme:");
scanf ("9%", Man ->First Nane);
printf("\nEnter second nane:");
scanf ("%", Man ->SecondNane);
printf("\nEnter |ast nane:");
scanf ("%", Man ->Last Nane);
printf("\nEnter age:");
scanf (" %", & Man - >Age);
printf("\nEnter pol:");
scanf (" %", Man ->Sex);
return Man;
}

voi d DisplayFile(char* String, char* Mbde)
{
I nt Buf Si ze = sizeof (Person);
Per son* Man = (Person*)nal | oc(BufSize);
FILE* FileStruct = fopen(String, Mde);

If ( FileStruct == NULL)

{
printf("Can't open file to read.");
getch();
abort ();

}

whi | e(fread(Man, Buf Si ze, 1, FileStruct) !'= 0)
{

}
free(Man);
fclose(FileStruct);

Di spl ayPer son( Man) ;
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voi d D spl ayPerson (Person* Man)

{
printf("\n% % %, % year, % ", Man->First Nane,
Man- >SecondNane, Man->Last Nane, Man->Age,
Man- >Sex) ;
}

Bapuantsl 3aganuii. Cm. «Jlabopatopnas pa6ora Ne 21».

JlabopaTtopHuasi pab6ora Ne.25
Tema: «bunapuble ¢gaiabl. Paia U3 MATPULL»

O06o0mennass ¢popmyaupoBka 3aganusi. ChopmupoBats OuHapHBIN Gaiin,
COZIEPIKUMBIM KOTOPOTO SIBJISIFOTCSI BEUIECTBEHHBIC MATPHIIBI (CTPYKTYPBI MATpHIL).
[Ipu 3TOM KOMMYECTBO MATPUI] (KOMIIOHEHT CTPYKTYPBI) U KX Pa3MEPHOCTH BBOJAUTCSI
B IIpOILlECCE BBINOJIHEHUS INPOrpaMMbl C KJIABHATypbl. B COOTBETCTBUM C
VHAMBUAYAJIBbHBIM 3aJjaHUEM 00paldoTaTh COAEpKUMOE MOJydeHHOro ¢aina. s
Ka)KJ0r0 U3 BapUaHTOB 3aJjaHUs BBIBECTHU COAECPKUMOE UCXOTHOTO (aiiyia Ha IKpaH
no u mocie mnpeoOpasoBanud. Ilpu pabore ¢ maTpuuamu, rae 3T0 BO3MOXKHO,
UCIIOJIB30BATh JUHAMUYECKHIE MACCUBBI.

IIpumep BoInoHeHus 3aaaHus. B ¢aiine xpanurcs K Matpun pasmepHoctu
nxm. Jns xaxmoil mMarpumbl u3 Qaiia BBIYUCIUTE CyMMYy 3JEMEHTOB. Bce
MaTpUIBl C YETHBIMA CyMMaMH 3aMEHUTh HYJIEBHIMH MaTpuiaMu (MaTpHIlaMu,
COCTOSIIIIIMH U3 HYJICH).

Onucanme wucnojan3dyembix ¢ynkuuii. Oyukuus FreeMenory c
MPOTOTUIIOM

I nt* FreeMenory(unsigned n, unsigned n;

BO3BpalllaeT yKa3aTellb Ha y4acTOK JWHAMHYECKOH TIaMATH  pPa3MepoM
n*nt¥si zeof (i nt) nmns xpaHeHUS TUHAMHYECKOW MATPHUIIBI pa3MEPHOCTH NXM
®Oyukmus | ni t Mat ri X ¢ nporoTumom

int* InitMatrix(unsigned |, unsigned n, unsigned n;

BO3BpalllacT  yKa3aTedb HA  YYacTOK JUHAMHUYCCKOW IMaMATH  pa3MepoM
n*n¥si zeof (i Nt), comepXWMBIM KOTOPOTO SBJISCTCS MATpPHIIA, 3aIllOJIHCHHAS
quciiom | .

@Oynkus Si npl eMat ri X ¢ mporoTumnom

int* SinpleMatrix( unsigned n, unsigned m;

BO3BpAIllaeT  yKa3aTelb Ha  yYacTOK JMHAMUYECKOH MaMsITH  pPa3MepoM
n*n¥si zeof (i nt), comep>XUMBIM KOTOPOTO SABJISICTCS HyJIeBas MaTpHIa.
®Oynkrus SUNEl emVat ri X ¢ mpoTtotunom

int SunElemvatrix ( int* Pointer, unsigned n,
unsi gned n;
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BO3BpaIllacT CyMMY 3JICMEHTOB MaTpPHIIbI, HaXosmielcs o ajapecy Poi nt er .
®ynkius D spl ayMat ri X ¢ npototunom

void DisplayMatrix(int* Pointer, unsigned n, unsigned m;

BBIBOJUT HAa  OKpaH  COACPKHUMOE  JUHAMHYECKOH  MaMsITH  pa3MepoM
n*ntsi zeof (i nt) mo ampecy Poi nt er.
Oyukmus Bl ockW i t eFi | e ¢ mporoTurmom

void BlockWiteFile(char* String, char* Mdde, unsigned Kk,
unsi gned n, unsigned m;

MIOMAaTPUYHO 3alKChiBacT B (aiii ¢ mmeneM St r i NQ, oTKpeIThIN B pexkume Mode, Kk
MaTpPHII Pa3MEPHOCTH NXM
®ynkuus D spl ayFi | e ¢ npoTotunom

void D splayFile(char* String, char* Mdde, unsigned n,
unsi gned n;

MIOMAaTPUYHO BBIBOAMT Ha dKpaH cojaepkumoe Qaita ¢ umeHeMm St r i NQ, OTKPBITHIA
B pexxume Mbde.
Oyukrus Wor KFi | e ¢ mporoTrmom

void WorkFil e(char* String, char* Mdde, unsigned n,
unsi gned n;

MOMaTPUYHO O0OpabaThIBAET COTJACHO TOCTAHOBKE 3a/Jaud COJEpKUMoe (Qaitna c
umereM St 1 | Ng, oTkpeIThIN B pexnme Mode.

Texcr mporpamMmsl.
#defi ne TRUE 1

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
#i ncl ude <process. h>
#1 ncl ude <stdlib. h>

void BlockWiteFile(char* ,char* , unsigned ,
unsi gned , unsigned );
int* InitMatrix(unsigned ,unsigned , unsigned );
I nt* FreeMenory(unsigned , unsigned );
void DisplayFile( char* , char* , unsigned , unsigned );
void D splayMatrix (int* , unsigned , unsigned );
I nt* SinpleMatrix(unsigned , unsigned );
void WorkFile( char* , char* , unsigned , unsigned );
int SunEl emvatrix ( int* , unsigned , unsigned );

i nt mai n(voi d)
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unsigned k, n, m;
char Fil eNane [ 20];

whi | e( TRUE)

{
printf("\nEnter k nunber of matrixs:\n");
scanf (" %", &k) ;
printf("\nEnter n, mdinentions of matrixs:\n");
scanf ("%%", &, &M ;
if ( (k>0 & (n > 0) & (m> 0) ) break;
printf("\nNunber is incorrect!!! Try ”

“again!!!i\n");

}

printf("\nEnter the nane of file: \n");
scanf (" %", Fi | eNane) ;

clrscr();
Bl ockWiteFile(FileNane, "wb", k, n, m;

printf("\nThe contents of file <<%>>:\n", Fi |l eNane);
Di spl ayFil e(Fil eNane, "rb", n, n;
Wor kFi | e(Fil eNanme, "r+b", n, m;

printf("\nThe new contents of file <<¥%>>:\n",
Fi | eNane) ;
Di spl ayFil e(Fi |l eNane, "rb", n, m;

printf("\n Press any key to exit...");
getch();
return O;
}
int* InitMatrix(unsigned |, unsigned n, unsigned m
{
unsi gned i ;
int* Pointer = (int*)malloc(n*n¥sizeof (int));
for( i =0;, i <n* m i++)
{
Pointer[i] =1 + 1;
}
return Pointer;
}
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i nt* FreeMenory(unsigned n, unsigned m

{

int* Pointer = (int*)mall oc(n*ntsizeof (int));
return Pointer;

}

void BlockWiteFile(char* String, char* Mode,
unsi gned k, unsigned n, unsigned nm

{
Int Buf Size = sizeof(int) * n* m
int* Pointer = (int*)mall oc(BufSize);
unsi gned i ;
FILE* Fil ePointer= fopen(String, Mde);
I f (FilePointer== NULL)
{
printf("Can't open file to wite.");
getch();
abort ();
}
for (I =0; 1 <Kk; i++)
{
Pointer = InitMatrix(i, n, m;
fwite(Pointer, BufSize,1, FilePointer);
}
fcl ose(Fil ePointer);
free(Pointer);
}
void Di splayFile(char* String, char* Mdde, unsigned n,
unsi gned m
{

i nt Buf Size = sizeof(int)*n*m Sector = 0,
int* Pointer = FreeMenory(n, m;
FI LE* Fil ePointer= fopen(String, Mode);

I f ( FilePointer== NULL)

{
printf("\nCan't open file to read.");
getch();
abort();

}
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whi | e(fread(Poi nter, Buf Si ze, 1, FilePointer) != 0)

{
printf("\n %l's matrix \n",(Sector + 1));
Di spl ayMatri x(Pointer, n, m;
Sect or ++;

}

fcl ose(Fil ePointer);
free(Pointer);

}

void D splayMatrix(int* Pointer, unsigned n, unsigned m

{

unsigned i, |;
for( i =0; i <n; i++)
{
for( j =0; j <m j++)
{
printf("%ld",*(Pointer +i * m+ j));
}
printf("\n");
}
}
int* SinpleMatrix(unsigned n, unsigned m
{
unsi gned i ;
int* Pointer = (int*)mall oc(sizeof (int)*n*m;
for( i =0;, i <n* m i++)
{
*(Pointer + i) = 0,
}
return Pointer;
}

Int SunElemvVatrix ( int* Pointer, unsigned n, unsigned m
{

int s = 0;
unsi gned i ;
for (1 =0; I <n*m i++)
{

s =s + *(Pointer + i);
}
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return s;

}
void WorkFil e(char* String, char* Mdde, unsigned n,
unsi gned m
{
int* Pointer = FreeMenory(n, m;
I nt Buf Size = sizeof (int)*n*m
int* Sinple, Sum = O;
FI LE* Fil ePointer= fopen(String, Mode);
I f ( FilePointer== NULL)
{
printf("Can't open file to read.");
getch();
abort ();
whi | e(fread(Pointer, BufSize, 1, FilePointer) != 0)
{
Sum = SunEl emvatri x(Pointer, n, nm;
if ( Sum%2 == 0 )
{
fseek(Fil ePointer, -1L * BufSi ze, SEEK CUR)
Sinmple = SinpleMatrix(n, m;
fwite(Sinple, BufSize,1, FilePointer);
fseek(Fil ePointer, OL, SEEK CUR)
}
) o
fcl ose(Fil ePointer);
free(Pointer);
free(Sinmple);
}
BapuaHTbl 3a1aHU.
1. B mepBom daiine xpanurcs K marpuil, Bo Bropom - | MaTtpuir pazmepHoctu

nxm. Te marpunsl u3 nepsoro ¢aiina, y KoTopelx 8y, =0, mepeHecTd B KOHeIl

BTOpOro (paityia. BeiBecTH Ha SKpaH COAEPKUMOE MIEPBOTO U BTOPOTO (PailyioB.

2. B mepBom oaitie xpanutrcs K wmarpuiy, Bo BropoMm | marpuil pazmepHOCTH
Nnxm. YOparh u3 ¢aiina, B KOTOpOM OOJIbIIIe MATPHII, JIUITHUEC MATPHUIBI B TPETHMA
datin. BeiBecTn Ha 3KpaH coaep)KUMoOe TepBoro ¢aiina; BToporo daiia; TpeThero

datina.

3. @aiin cocTouT M3 K KOMITOHEHT CTPYKTYpBI, TJ€ KaxkIas KOMITOHEHTa
COJICPKHT JIBE MATPHIIBL. IepBasi pa3MepHOCTH N XM, Bropas pa3MepHOCTH MX| .
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[Momyunts K mpoum3BeeHUI COOTBETCTBYIOIIMX MATpPHUIl M 3alMCAaTh MX BO BTOPOM
¢aiin. BeiBecTH Ha 3KpaH COAEPKUMOE MIEPBOrO U BTOPOTO (ailyios.

4, B mnepBom caitie xpanutcs K wmarpui, Bo BTopom | marpui pasmepHocTH
Nnxm. Jlo6aBuTh BO BTOPOIl (ailsl Te MaTpULIbl U3 IEPBOr0, KOTOPBHIX HET BO BTOPOM.
BriBecT Ha 9KpaH COAEPKUMOE MEPBOTO U BTOPOTO (ailyios.

5. B nepBom ¢aiine xpanurcs K marpuir u3 N cTpok U N +1 cTonOuoB Kaxmas
(mocnemuuii cronden- cronden cBoOOIHBIX WieHOB). Bo BropoMm daiine xpanutcs K
BEKTOPOB- PE3YJIbTATOB PEIUICHUN COOTBETCTBYIOIUX cucTeM JIAY ¢ mMarpunamu u3
nepBoro ¢aitna. BeiBecTn Ha SKpaH MOKOMIIOHEHTHO UCXOIHYIO CUCTEMY YPaBHEHHIMA
U pe3yJabTaT, MPOBEPUB €ro MpeIBaPUTENHHO; A00aBUTH B (aillibl HOBHIC JAaHHBIC;
yIaTUTh HEHYKHYIO WH(OPMALIUIO.

6. B daiiie xpanutcs K marpui pasmepHoctd NX M. Jlns Kaxaoi MaTpuIlbl U3
daiina BRIYUCIUTD CyMMY €€ TOJIOKUTENBHBIX YETHBIX 3JIEMEHTOB. Bce mMaTpuirs ¢
YeTHBIMU CyMMaMM 3amucaTh B Jpyroi Qaiin, 3aMeHMB UX B HCXOJHOM (paiiie
€AMHUYHBIMUA MaTpHULlaMHM. BBIBECTH Ha JKpaH COAEPKUMOE IEPBOTO M BTOPOIO
(baitios.

1. B nepBom ¢aiine xpanurcs K marpwil, Bo BTopoMm - | mMarpuir pasmepHOCTH
nxm. IloMeHAT, MecTaMH BCe HeEYeTHbIe ([0 MOPSAKOBOMY HOMEpYy B d(aiiie)
MAaTpHIIbI U3 IEPBOTO ¥ BTOporo (aitiioB (o kKoHIa MeHbIero u3 (ainos). BeiBecTu
Ha 3KpaH COJIeP>KMMOE MEPBOT0 U BTOPOTO (Haitsios.

8. B nepBom (aiine xpanutcss K KBagpaTHBIX MATPHIL TOPSIIKAa N, BO BTOPOM - |
KkBagpaTHbIX Matpuil. Ecmu K Z |, To B (haiin ¢ MEHBIIUM YnCIIOM MaTpHIl JOOABUTH B
KOHel[ (aia HeIoCTaIlee KOJIMUYEeCTBO SAMHUYHBIX MaTpull. BeiBecT Ha 3KpaH
COJIEP’KUMOE TIEPBOTO M BTOPOTO (haijIoB.

0. B ¢aiine xpanutcs Kk marpur pazmeproctr NXN. Jlns KaxmIoi MaTpUIbl U3
daiina BEIYUCINUTH CyMMY €€ THaroHaNIbHBIX 3JIEMEHTOB. Bce MaTpuIlsl ¢ HEYETHBIMU
CyMMaM{ 3amucaTh B Jpyrod (¢aii, 3aMEHHB UX B HUCXOAHOM (aiiie
TPAaHCIIOHUPOBAHHBIMU MaTpHUIlaMU. BbIBECTM Ha 3KpaH COAECPKUMOE IIEPBOIO U
BTOPOTO (haityioB.

10. B mepBoM aiinie XpaHuTcs K KBaapaTHBIX MaTpHIl. 3amucaTh B APYrou Qaiia

U3 MCXoHOro (aiina Bce cummerpuueckue Matpuusl (A =AT), B Tpernii daitn —
ocTajbHbIC. BhIBeCTH Ha 3KpaH COAEP>KMUMOE TIEPBOTO, BTOPOTO U TPETHETO (DaiiiIoB.
11. B mepBoMm daiine xpanutcs K maTpuil pa3MepHOCTH NX M, BO BTOpoMm - K
maTpu1l pasmMeprHocTt MX | . [ToryuuTs K mpowsBeneHuii COOTBETCTBYIOIIMX MATPHIL
W3 TIEPBOTO W BTOPOTO (haiIoB M 3amuicaTh MX B TpeTWid (ailm B BUIE KOMIIOHEHT
CTPYKTYPBI, TJI¢ KaXaasi KOMIIOHEHTa COJIEPKUT TPH MATPHIII. TIepBasi pa3MEPHOCTH
NXm u3 nepBoro (Qaiisa;, BTopas pasMepHocTH MX| u3 Broporo (aiina; Tperss,
MaTpuila pa3MepHOCTH NX|, pe3ynpTaT mpou3Be[cHHUsA. BbiBecTH Ha 3SKpaH
COJIEPKUMOE TIEPBOTO U BTOPOTO (pailyios.

12. B mepBoM daiise xpaHuTcss K MaTpuIl mopsgka N X m, Bo BTOpoM - | mMatpwuil.
[Tomensats Mectamu Bce HedetHwie (1, 3, 5,... mo mopsakoBoMy HOMepy B (aiiie)
MaTpHIlbl U3 mepBoro (daiina ¢ yetHsiMu MaTpuiiamu (O, 2, 4, ...) Broporo daiina (1o
KOHIIa MEHbIIIero u3 ¢aitos). OcTaBuiuecs B 00JbiieM ¢aitie MaTPHUIlBI TEpernucaTh
B Tpetuil (Qaitn. BriBecT Ha 3KpaH COAECPKUMOE TEPBOTO M BTOPOTO (ailyios.
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