OOBbEKTHO-OPUEHTUPOBAHHOE
nporpamMMmpoBaHmne

|. OB30p Kypca
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[Noyemy 0O bEKTHO-OPUEHTMPOBAHHOE NPOrpamMMmnpoBaHme

1. [aHb moge

a. ¢ 1970-x HanucaHo orpomMmHoe konun4yectso OO-koaa

b. MHoOrue s3blkn nporpammMmmpoBaHnga HanncaHbl no npuHumny “O0P first”
C. MHorue nonynspHele namomsl npuwsniv s OO

2. Future-proofing

a. BGonbLUMHCTBO KOMMAaHUN He yCcneBaeT 3a TpeHAamu u Bce elle 3aumkneHo Ha OO
b. GOMbLUMHCTBO SA3bIKOB, HA KOTOPLIX BaM NPUAETCA NucaTh kod, ssnsTtces OO

3. OO gusanH TpebyeT onpeaeneHHoro noaxoada K apxmTekType NpurioxXeHnn

“It requires a different way of thinking about decomposition, and it produces software
architectures that are largely outside the realm of the structured design culture.”

G. Booch

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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[Touemy C++

[ToTomy yTO Ha C 3agaHns ObINK Bbl CAULLKOM CIOXHbLIMU

[ToTomy uTO Ha Python/Java/C# 3agaHuns 6binuv 66l TpMBUAribHbIMK
[Totomy 4To Smalltalk/Erlang/Eiffel HeqoctaTtouHo pacnpocTpaHeHsbl
[ToTomy 4TO 3HaTb C++ nonesHo (Linux, LLVM, Unity etc.)

[TOTOMY 4YTO Uenn 3TOro Kypca He TOSIbKO B TOM, YTOObI MO3BONUTH
noHaTe OOIl, a ewe n B TOM, 4YTOObI Hayy4uTb BOCMPOM3BOAUTL
OOHaXabl MOHATOE

a0~

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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CTpyKTypa Kypca

15 nekymmn — 33% nocelaemoctn

s | § 3 7 nabopaTopHbIX paboT —
Cod Denumirea disciplinei/ modulului " %‘ § . S g § g 33% nocelLaemMocTy
E 3 % 5 g §§ »'g § 15% WTOroBOWN OLIEHKU
S|§ AR 15 NnpakTUyYecKknx 3aHATUN —
4 N 33% noceLiaeMocTy
Semestrul ITI 15% MTOroBOW OLEHKM
F.0.010 |Circuite si dispozitive electronice 150 | 75 | 75 | 45 30 2 npOMemyTquHe aTTectauum —
D.0.003 |Metode numerice 90 | 45 | 45 | 30 15 30% WTOTOBOM OLIEHKM
D.0.004 |Programarea orientata pe obiecte 180 | 90 | 90 | 30 30 | 30 o
Cerarat e 1 UTOroBbIN 3K3aMeEH —

40% MTOroBOW OLEHKM

FNClude <Sfaic.ny
int main(veid)

Biepls : La finalizarea cu succes a acestei discipline, studentii vor fi capabili sa:
for (count = 1; countt <2500 count+) | e utilizeze tehnicile de programare orientata pe obiecte (POO)

E e implementeze in C++ tehnici ale POO

e utilizeze standard STL

o realizeze aplicatii bazate pe POO.

Printf ("I will not Throw paper dirplanes n class,");

cefurn O3

=
Onucanne AUCUNNNWHBI 57Q.5K8 nokymenT PDF

L
B Meropuueckie yrasaHuA k NaBopaTopHBIM paboTam 228 soquent POF

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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EXPERT INSIGHT

C++ High
Performance

Master the art of optimizing the
functioning of your C++ code

@

Bjorn Andrist I
Viktor Sehr M

UTM, FCIM, POO 21.6, Branzan Leon © 2024

.ﬁt’

l. Overview

Chapter 1: A Brief Introduction to C++

Why C++?

Zero-cost abstractions
Programming languages and machine code abstractions
Abstractions in other languages
The zero-overhead principle

Portability
Robustness
C++ of today
C++ compared with other languages
Competing languages and performance

Non-performance-related C++ language features
Value semantics
Const correctness
Object ownership
Deterministic destruction in C++
Avoiding null objects using C++ references

Drawbacks of C++

leon.brinzan@jiis.utm.md

COO OO N OO BNON = |-
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UTo nounTtaTtb

1. Beeaenune
A.B.CTONISIPOB

12.0rCuxCu++ .........

2. Meroabl, 00beKThI M 3alUTa
2.1. Oyuxkuuu-wiens! (MeToanl) . . .
2.2. Hesisubiit yKazareib Ha 00bEKT
2.3. 3amwra. [lonsirue Koncrpykropa

2.4. 3auem Hy>XHA 3amMTa . . . . .
25. Knacent . . . o o000
2.6. JlecTpYKTODBEL . . : < . & oo & &

BBEJIEHME B A3bIK CH++

UTM, FCIM, POO 21.6, Branzan Leon © 2024

1.1. IapaaurMel nporpaMMHpOBaHUS,

14
OOIEm ATH ... .. : 14
............... 17

19

............... 20
............... 21
.............. 22
............... 25
............... 29

............... 29
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[ononHuTenbHble pekoMeHaaLum

ELEMENTS OF
PROGRAMMING

Alexander Stepanov
Paul McJones

(abjec = a(bc)

Semigroup Press
Palo Alto * Mountain View

UTM, FCIM, POO 21.6, Branzan Leon © 2024

W A
Houanao
MPOrPAMMUPOBAHMS

Anexcarap Crenaros
[on Mak-[lxoyre

Or asropa
Gubnuorexn

C++ STL

1 Foundations 1

1.1 Categories of Ideas: Entity, Species, Genus
1.2 Values 2

1.3 Objects 4

1.4 Procedures 6

1.5 Regular Types 7

1.6 Regular Procedures 8

1.7 Concepts 10

1.8 Conclusions 14

2 Transformations and Their Orbits 15

2.1 Transformations 15

2.2 Orbits 18

2.3 Collision Point 21

2.4 Measuring Orbit Sizes 26
2.5 Actions 28

2.6 Conclusions 28

leon.brinzan@jiis.utm.md
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,El,ononHvlTeanble pekomeHgaumm

1  Object Thinking

Observing the Object Difference
Object Thinking = Think Like an Object
Problem = Solution
Object Thinking and Agile Development Practices
Values
Selected Practices
Thinking Is Key
Software Development Is a Cultural Activity
Onward

2  Philosophical Context

Philosophy Made Manifest—Dueling Languages
SIMULA
C++
Smalltalk

Formalism and Hermeneutics

WICKOSOYY FROFISSIONAL.

UTM, FCIM, POO 21.6, Branzan Leon © 2024

leon.brinzan@jiis.utm.md
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[ononHuTenbHble pekoMeHaaLum

UTM, FCIM, POO 21.6, Branzan Leon © 2024

@ Yegor Bugayenko

Yefe e v 1'd like to give six stars to this book

Reviewed in the United Kingdom on February 2, 2013

Verified Purchase

Great book about object oriented design, programming, analysis, and thinking. The book doesn't contain
primers of Java code or any other practical examples. Instead, it gives a high-level overview of what is an
object, how it differs from a data structure, how to think like an object, and why object thinking is a more
effective approach than a procedural one. The book has a lot of references to other books, researches,
ideas, and ideals. It is more a philosophical prophecy than a programmers guide.

rifraf

W7 Y737 Ye | tried but...

Reviewed in the United Kingdom on October 17, 2015

Verified Purchase

Recommended by Avdi Grimm, but sorry | didn't get it. Still no idea what Object Thinking is. Maybe | am
spoiled by reading Uncle Bob - a great communicator.

leon.brinzan@jiis.utm.md
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MaTepunanbl 4ng npakTUYecknX 3aHATUN

CSE #1

Kypc «llporpammupoganune ya C++, Yacro »

OpraHu3auus pa3paboTku std::list

nporpamm Ha C++ h std::map
= &
@ kanepigg + 7 ® Becha 2023 3

NlecuH : - Mewepuu MU.C. ‘/ﬂ
Lol

MporpamMupoBaHue Ha C++ (1 xypc, BecHa 2023)
C++, vactb 1 (ocenb 2018) [l Mewepun U.C.

C++ 6asosbint Kypc, MIPT,
ploysCyloyy]

Konstantin Viadimirov

Computer Science Center JlekTopwit PINTMU
13 videos 133,303 views Last updated on Oct 6, 2021 13 videos 20,205 views Last updated on Oct 21, 2023

28 videos 227,233 views Last updated on May 13, 2023

https://www.youtube.com/playlist?list=PL1b7e2G7aSpTFea2FYxp7mFfbZW-xavhL
https://www.youtube.com/playlist?list=PL4 hYwCYhAvZATDL6XxXWCrHDgBF50RFKW
https://www.youtube.com/playlist?list=PL3BRO9unfgcill K E914nohpiOiHnpsK

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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The Pen Is Mightier Than the Keyboard

Pam A. Mueller' and Daniel M. Oppenheimer?

'Princeton University and *University of California, Los Angeles

Abstract

Taking notes on laptops rather than in longhand is increasingly common. Many researchers have suggested that laptop
note taking is less effective than longhand note taking for learning. Prior studies have primarily focused on students’
capacity for multitasking and distraction when using laptops. The present research suggests that even when laptops
are used solely to take notes, they may still be impairing learning because their use results in shallower processing.
In three studies, we found that students who took notes on laptops performed worse on conceptual questions than
students who took notes longhand. We show that whereas taking more notes can be beneficial, laptop note takers'
tendency to transcribe lectures verbatim rather than processing information and reframing it in their own words is
detrimental to learning.

Keywords
academic achievement, cognitive processes, memory, educational psychology, open data, open materials

Recetved 5/11/13; Revision accepted 1/16/14

https://journals.sagepub.com/doi/abs/10.1177/0956797614524581

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Laptop multitasking hinders classroom learning
for both users and nearby peers

Faria Sana?, Tina Weston "¢, Nicholas ]. Cepeda ”*

* McMaster University, Department of Psychology, Neuroscience, & Behaviour, 1280 Main Street West, Hamilton, ON L8S 4K1, Canada
b York University, Department of Psychology, 4700 Keele Street, Toronto, ON M3] 1P3, Canada
“York University, LaMarsh Centre for Child and Youth Research, 4700 Keele Street, Toronto, ON M3] 1P3, Canada

ARTICLE INFO ABSTRACT

f\fﬁd_f history: Laptops are commonplace in university classrooms. In light of cognitive psychology theory on costs
R?C‘?'_Wd 11 September 2012 associated with multitasking, we examined the effects of in-class laptop use on student learning in
Received in revised form a simulated classroom. We found that participants who multitasked on a laptop during a lecture scored

5 October 2012

Accepted 12 October 2012 lower on a test compared to those who did not multitask, and participants who were in direct view of

a multitasking peer scored lower on a test compared to those who were not. The results demonstrate that
multitasking on a laptop poses a significant distraction to both users and fellow students and can be

Keywords: 3 )

Laptops detrimental to comprehension of lecture content.

Multitasking @ 2012 Elsevier Ltd. Open access under TC DY NN Ticense
Attentional control

Pedagogy

https://www.sciencedirect.com/science/article/pii/S0360131512002254

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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Object-oriented programming Il. History

The core of what I now have to call "real OOP" — namely
encapsulated modules all the way down with pure messaging — still
hangs 1n there strongly because it is nothing more than an
abstract view of complex systems.

Alan C. Kay

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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https://www.youtube.com/watch?v=zwucsB2EfXc?t=1029

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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Can Programming Be Liberated from the von
Neumann Style? A Functional Style and Its
Algebra of Programs

John Backus
IBM Research Laboratory, San Jose

Conventional programming languages are growing
ever more enormous, but not stronger. Inherent defects
at the most basic level cause them to be both fat and
weak: their primitive word-at-a-time style of program-
ming inherited from their common ancestor—the von
Neumann computer, their close coupling of semantics to
state transitions, their division of programming into a
world of expressions and a world of statements, their
inability to effectively use powerful combining forms for
building new programs from existing ones, and their lack
- of useful mathematical properties for reasoning about
- programs.

http://worrydream.com/refs/Backus-CanProgrammingBel.iberated.pdf

UTM, FCIM, POO 21.6, Branzan Leon © 2024

leon.brinzan@jiis.utm.md
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Kputepuun kK Mmoaensim UcHMCneHns

1. Hanundne matematnyeckoro o060CHOBaHUS (onvcaHus).
Hanuumne cnctembl XpaHEHUS COCTOSAHUS NPOrpamMmMmBbl (“‘vctopun’).

CeMaHTM4YecKnn TUN (state-transition, reduction).

s W DN

FCHOCTb 1 MOMNEe3HOCTb (BblpakatoT N NporpaMmmbl NMPOLLECC NCHUCNEHUS ACHO;
BOMMOLLAKT JIX MporpamMmbl KOHLENLXK, KOTOPble NoOMOratoT oopMynmpoBaTthb

npoLecchl).

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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Knaccuopukauna mogenen ncHMUCrneHus

1. TlpOCTble (koHeuHble aBTOMaThl, MaLLMHbI ThlOPUHIa 1 T.M.).
ANnnuKaTUBHbIE (A-ucuncrnenve, Lisp n T.i.).

PoH-HenmaHoBcKkue (komnsiotepsi, Fortran u T.n.).

> W D

,El,pyrvle (Hanp. data-flow-s3bIkn nporpammMmupoBaHns).

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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BopoHka poH HelmaHa (von Neumann bottleneck)

« [lpegHasHayvyeHne nporpaMmmbl — USMEHUTL AaHHbIE B XpaHUIULLE

o [aHHble nepenaroTca n3 xpaHunuuia Ha UMY Tonbko no wunHe

o bonbuwasa yactb gaHHbIX — MeTa-AaHHble (agpeca nameHsaeMbIX 3Ha4YEHUN)

o Kak pesynbrart: nporpaMMUCT HaxoguTCs B paMKax MbllWeHns “no

oAHOMY CJiOBy 3a pa3” (NepeMeHHble, NPbRKKA  MeXay WHCTPYKUUSMU,

npuceanBaHue)

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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CkansipHoe npoussegeHne BEeKTOpoB

c :=0
for i
C

1 step 1 until n do
c + a[i] * b[i]

e HeBuanmoe coctosiHMue

o OTcyTCTBME NEpPaPXUN (kKoMBUHAaLNN)

o BblpaxaeT noBTOpEeHNE MHCTPYKLUNUN (TPYAHO MbICIIEHHO MNPOCHEanTh)
e CocTOouT 13 NOBTOPHbIX I'IpI/ICBaI/IBaHI/II7I pe3yribrata Bblpa>KeHNA

e Pabotaet Tonbko And BEKTOPOB AJIUHbI N

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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A-BblpaXXeHus

1. PyHKUMOHanbHas abcTpakuyma

AX . X

/

abcTpakums nepemMeHHas
(CPyHKLMS)

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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A-BblpaXXeHus

Il. History

1. PyHKUMOHanbHas abcTpakuyma

2. Annnukauyms

00BEKT

(AX. X))

12

i

abcTpakums nepemMeHHas

UTM, FCIM, POO 21.6, Branzan Leon © 2024

leon.brinzan@iis.utm.md
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A-BblpaXXeHus

Peoykuunga

(AX.(Ay.x)) 1 2

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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A-BblpaXXeHus

B-penykuusi

(Ax. (Ay.x))(1)(2)

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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A-BblpaXXeHus

B-penykuusi

(Ax. (Ay.x))(1)(2)
(Ay.1)2

// 1



Object-oriented programming Il. History

A-BblpaXXeHus

CBobogHble (unbound) n 3aBucumble (bound) nepeMeHHble

AX . X // X bound
Ax.(Ay.x) // x bound
AX.(Ay.z) // z unbound

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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A-BblpaXXeHus

Kaknm Bynet pesynbsrar 3Tux BblpaXkeHnn?

id <- AX.X

true <- Ax.(Ay.Xx)
false <- Ax.(Ay.y)
((id) (false) (true))




Object-oriented programming Il. History

A-BblpaXXeHus

((id) (false) (true)) true
(true false true)

(AX.(Ay.x)) false ftrue
false
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A-BblpaXXeHus
https://www.youtube.com/watch?v=3VQ382QG-v4

&
LT

D I

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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AnbTepHaTUBHbLIN CTUNMb

1.  ®PyHKUMOHANbHbIA CTUIb 6€3 UCNOJIb30BaHUA NMePEeMEHHbIX.

2. Anrebpa pyHKUMOHASbHbBIX NpOorpamm.

3. ®dopmanusoBaHHas CUCTEMaA (No3BorAeT KOMOMHUPOBATL CTUIB U anredpy
cncrtemMbl an4d rnocTtpoeHm Oonee cnoXHbix CI/ICTeM).

4. AnnnukaTuBHasa cuctemMa COCTOAHUW N NepexoaoB Mexay HUMN.

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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CkansipHoe npoussegeHne BEeKTOpoB

(Insert +) ° (ApplyToAll *) - Transpose

Hanpumep, ana sektopa {{1, 2, 3}, {6, 5, 4}}:

1. Transpose {{1, 2, 3}, {6, 5, 4}} - {{1, 6}, {2, 5}, {3, 4}}
2. (ApplyToAll *) {{1, 6}, {2, 5}, {3, 4}} : {6, 10, 12}

3. (Insert +) {6,10,12} . (+ {6, (+{10, 12})})
4. +{6, 22} : 28

e OTCcyTCTBME COCTOSHUSA
e [ECTb cTporad nepapxuma (komnosuums)
e OnepupyeT UenbHbIMW KOHLENMUNAMU, @ HE MaLUMHHBbIMK CrlloBaMu

e [lonHOCTbIO 0DOOLLEHA (HEeT NPUBA3KN K KOHKPETHBIM UMEHaM, AfIMHE BEKTOPOB U T./.)

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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APL (A Programming Language)

https://www.youtube.com/watch?v=a9xAKitt\WWgP4
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APL (A Programming Language)
Eﬂ
‘ > 3< L4« =162 7> 8% 9v i 0A =<
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https://www.softwarepreservation.org/projects/apl/Books/APROGRAMMING%20LANGUAGE
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Lisp (list p )

“A Lisp programmer knows the value of everything, but the cost of
nothing.”

A. Perlis

o JltoOble YacT4HbIE pekypcUBHbIE OYHKLNU MOTYT ObITb BblpaXKeHb! B A3bIKe
(Turing-complete)

e Wcnonb3yeT A-ucumncrneHune B kayectese 6azoBon Moaenu

e He vmeeT yTBEPXKOEHUWN, TOMNBKO BbIPAXXEHWSA (crieqoBaTenbHO - HET Nob6o4YHbIX 3 eKTOB)

e Koo v paHHblE B nporpamMmMme B3anMo3aMeHAEMbI, TaK KaK rnpegcraBiieHbl CIMINCKaMin

https://www.cs.tufts.edu/~nr/cs257/archive/john-mccarthy/recursive.pdf

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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Lisp (list p )

Ons BbipakeHns Ax.(x2 + y):

(lambda (x) (+ (square x) y))

(define find (lambda (x y)
(cond ((equal y nil) nil)

((equal x (car y)) x)
(true (find x (cdr y)))

)))

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Kputepumn K si3blkam nporpaMmMmnpoBaHuS

i :=0
while i != f(i) do
i:=g(1)

e BblancnumocTb (computability, yacTnyHble d-umn, “npobnema octaHoBKK”)
o CrtaTnyeckum aHanus (compile-time/run-time)
o [lponsBoauTtenbHOCTL (efficiency, i.e. BNusiHWE ynpaBneHus namsaThbio)

o DBbIpa3sntenbHOCTb (expressiveness)

https://stanford-cs242.qithub.io/f19/

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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lll. BBegeHue B C++

Intro to C++

https://en.cppreference.com/w/



https://en.cppreference.com/w/cpp/keyword/struct

Language
Keywords — Preprocessor
ASCIl chart
Basic concepts
Comments
Names (lookup)
Types (fundamental types)
The main function
Expressions
Value categories
Evaluation order
Operators {precedence)
Conversions — Literals
Statements
if — switch
for — range-for (C++11)
while — do-while
Declarations — Initialization
Functions — Overloading
Classes (unions)
Templates — Exceptions
Freestanding implementations
Standard library (headers)
Named requirements
Feature test macros (c++20)

Language support library
Program utilities
source_location (C++20)
Coroutine support (C++20)
Three-way comparison (C++20)
Type support
numeric_limits — type_info
initializer_list (C++11)

Concepts library ic++20)

Diagnostics library
exception — System error
basic stacktrace (C++23)

Memory managemen by
unique_ptr (C++

shared_ptr (C++11)

weak_ptr (C++11)

Memory resources (C++17)
Allocators — Low level management

“ library (c++11)
ype traits —

(C++11)
(C+=+11)

C++17} — any (C++17)
ring conversions (C++17}
Formatting (C++20)
bitset — Bit manipulation (C++20)
Debugging support (C++26)
Strings library
basic_string — char_traits
basic_string_view (C++17)
Null-terminated strings:
byte — multibyte — wide
Containers library
vector — deque — array (C++11!
list — forward_list (C++11)
map — multimap — set — multiset
unordered_map (C++11)
unordered multimap (C++11}
unordered_set (C++11)
unordered multiset (C++11)
Container adaptors
span (C++20) — mdspan (C++23)

library
ary (C++20)
library

ecut] 7}
(C++20)
Nu ibrary

Commeon math functions
Mathematical special functions (C++17)
Mathematical constants (C++20)
Basic linear algebra algorithms (C++26)
Numeric algorithms
Pseudo-random number generation
Floating-point environment (C++11}
complex — valarray
Date and time library
Calendar (C++20) — Time zone (C++20}
Localization library
locale — Character classification
text_encoding (C++26)
Input/output library
Print functions (C++23)
Stream-based I/O — /O manipulators
basic_istream — basic_ostream
Synchronized output (C++20)

File systems (C++17)
e o=y <
aslc_regex — gorithms

Default regular expression grammar
support library (c++11)
hread (C++20)

atomic — atomic_flag
- b

rder

(C++20)
on

latch (C++20) — barrier (C++20)

Safe Reclamation (C++26!




Object-oriented programming lll. Intro to C++

OcHoBHble oTnning C++ ot C

#include <cstdio> umnu #include <stdio.h>
using namespace std;

class unm struct

yKasaTenu WM CCbIfKu

new unn malloc (delete, delete[] wnu free)
KOHCTpPYKTOpP, OECTPYKTOP

std: :array<int, n> unu int[n] (unn VLA)
std::cout nnn printf

©®NO OO~
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#include <cstdio> wvnum #include <stdio.h>

Ob6a BapuaHTa npaBUibHbLI, BTOPOM COXpPaHUNCA B A3blke AN obpaTHoU
COBMECTUMOCTWN, €ro He PeKoOMeHAOYeTCs WUCNofb3oBaTb M3-3a OCODEHHOCTEWN
paboTbl NnHKepa C++

C compatibility headers

For some of the C standard library headers of the form xxx.h, the C++ standard library both includes an identically-
named header and another header of the form cxxx (all meaningful c xxx headers are listed above). The intended use of
headers of form xxx.h is for interoperability only. It is possible that C++ source files need to include one of these
headers in order to be valid ISO C. Source files that are not intended to also be valid ISO C should not use any of the C
headers.

With the exception of complex.h, each xxx.h header included in the C++ standard library places in the global
namespace each name that the corresponding c xxx header would have placed in the std namespace.

These headers are allowed to also declare the same names in the std namespace, and the corresponding ¢ xxx
headers are allowed to also declare the same names in the global namespace: including <cstdlib> definitely provides
std::malloc and may also provide ::malloc . Including <stdlib.h> definitely provides ::malloc and may also
provide std::malloc . This applies even to functions and function overloads that are not part of C standard library.

https://en.cppreference.com/w/cpp/header

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md


https://en.cppreference.com/w/cpp/header
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using namespace std,;

KntoueBoe CrnoBO namespace CIyXuT Ons paspelleHns KOH(IMKTOB MMEH B
nporpamme. [1pn KOMOMHMPOBAHUM HECKOSbKMX ddanfoB OAHO U TO X€ CIOoBO,
ncnonb3yemoe B pasHbiXx dhannax byaer BHeceHO B oOwun davn gsaxabl. [Ons
pelleHnsa aton npobrnembl B C++ Bce MMeHa OOBLABMAKOTCA B CreunarnbHbIX
briokax, KoTopble Ha3bIBaKOTCS rMpocmpaHcmeamu UMEH

Notes

The using-directive using namespace std; at any namespace scope introduces every name from the namespace std
into the global namespace (since the global namespace is the nearest namespace that contains both std and any user-
declared namespace), which may lead to undesirable name collisions. This, and other using directives are generally

considered bad practice at file scope of a header file (SF.7: Don’t write using namespace at global scope in a header
file @).

https://en.cppreference.com/w/cpp/language/namespace
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Object-oriented programming lll. Intro to C++

using namespace std; /7 x.h // y.h

namespace X { namespace y {
enum {A = 10}; enum {A = 20};
} }

#include <cstdio>

#include "x.h"

#include "y.h"

int main() {
printf("%d ", A)f
printf("%d ", x::A);

// x.h // y.h
#define A 10 #define A 20

#include <cstdio>

#include "x.h"

#include "y.h"

int main() {
printf("%d ", A);

}
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class unn struct

B a3bike C:

A struct is a type consisting of a sequence of members whose storage is allocated in an ordered sequence (as opposed
to union, which is a type consisting of a sequence of members whose storage overlaps).

The type specifier for a struct is identical to the union type specifier except for the keyword used:

B a3bike C++;

Usage
e declaration of a compound type
e declaration of a scoped enumeration type (since C++11)

¢ If a function or a variable exists in scope with the name identical to the name of a non-union class type, struct can
be prepended to the name for disambiguation, resulting in an elaborated type specifier.

https://en.cppreference.com/w/cpp/keyword/struct
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Object-oriented programming

class mnnm struct

class a {
int A = 10;
¥
#include <cstdio>
int main() {
a X;
printf("%d ", x.A);

UTM, FCIM, POO 21.6, Branzan Leon © 2024

lll. Intro to C++
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Object-oriented programming lll. Intro to C++

class mnnm struct

class a { class a {
int A = 10; public:
}s int A = 10;

#include <cstdio>

int main() { #include <cstdio»>
a X; int main() {
printf("%d ", x.Ak a x;
} //error: printf("%d ", x.A);
‘int a::A' is private }
within this context

}s

https://en.cppreference.com/w/cpp/language/access
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Object-oriented programming

class mnnm struct

struct a {
int A = 10;

¥

#include <cstdio>

int main() {
a x; // struct a
printf("%d ", x.A);

lll. Intro to C++

UTM, FCIM, POO 21.6, Branzan Leon © 2024

struct a {
private:

int A = 10;
}s
#include <cstdio>
int main() {

a X;
printf("%d ", x.A)R
} //error:

'int a::A' is private
within this context
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Yka3saTtenu unm cCbifnku

Ccbiika — 9TO MepeMeHHad, KoTopass SABMSIETCA  MCEBAOHUMOM  yXKe
cywiecTByrLwero oobekra unm yHKUum

1. CcbINKM HENL3KA OCTaBNSATb HenHnunanmn3npoBaHHbLIMUA
2. CcbINKu HENBL34 MHNUmanmampoBatb NULL-3Ha4YeHnaAMun
3. CcCbIfIKM MOXHO® nHnunanmn3npoeatb aHOHMMHbIMU 3HA4YEHUAMN

int i = 2;
int& ri = i;
int& rj = 2;

https://en.cppreference.com/w/cpp/language/reference initialization
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Object-oriented programming lll. Intro to C++

Yka3saTtenu unm cCbifnku

Ccbiika — 9TO MepeMeHHad, KoTopass SABMSIETCA  MCEBAOHUMOM  yXKe
cywiecTByrLwero oobekra unm yHKUum

1. CcbINKM HENL3KA OCTaBNSATb HenHnunanmn3npoBaHHbLIMUA
2. CcbINKu HENBL34 MHNUmanmampoBatb NULL-3Ha4YeHnaAMun
3. CcCbIfIKM MOXHO® nHnunanmn3npoeatb aHOHMMHbIMU 3HA4YEHUAMN

int i = 2;

int& ri = i;

3 // error: cannot bind non-const lvalue
reference of type 'int&' to an rvalue of type 'int’
const int& rj = 2;
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Yka3saTtenu unm cCbifnku

Ccbiika — 9TO MepeMeHHad, KoTopass SABMSIETCA  MCEBAOHUMOM  yXKe
cywiecTByrLwero oobekra unm yHKUum

1. CcbINKM HENL3KA OCTaBNSATb HenHnunanmn3npoBaHHbLIMUA
2. CcbINKu HENBL34 MHNUmanmampoBatb NULL-3Ha4YeHnaAMun
3. CcCbIfIKM MOXHO® nHnunanmn3npoeatb aHOHMMHbIMU 3HA4YEHUAMN

int& a[3]; // error: declaration of 'a' as array of
references

int&* p; // error: cannot declare pointer to 'int&'
int& &r; // error: 'r' declared as reference but not

J

initialized
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Kateropuu 3Ha4veHun (l-values/r-values)

void f(int&);
void g(int&&);
void h(const int&);

. o

int i = 0; WEYd); // initial value of
f(1i); reference to non-const must

Eﬂﬂ!; // an rvalue reference be an lvalue
cannot be bound to an lvalue | | g(42);
h(1); h(42);

https://en.cppreference.com/w/cpp/language/value_category
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new, new[ ], delete, delete]]

1. new — 3TO KNKOYEBOE CrOBO

2. new — 3TO Takke PYyHKUMA

3. new 3anpawuBaeT NamATb Yy siapa OnepaunoHHON CUCTEMbl aHarorm4yHo
malloc

4. new MOXET Bbl3BaTb UCKITKOYEHUe

5. new Bbl3bIBAET KOHCTPYKTOP 0ObEKTA

The new-expression allocates storage by calling the appropriate allocation function. If fype is a non-array type, the name
of the function is operator new . If ftypeis an array type, the name of the function is operator new[] .

As described in allocation function, the C++ program may provide global and class-specific replacements for these
functions. If the new-expression begins with the optional :: operator,asin ::new T or ::new T[n] , class-specific
replacements will be ignored (the function is looked up in global scope). Otherwise, if T is a class type, lookup begins in
the class scope of T.

When calling the allocation function, the new-expression passes the number of bytes requested as the first argument, of
type std::size t, which is exactly sizeof(T) for non-array T.

https://en.cppreference.com/w/cpp/language/new

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md


https://en.cppreference.com/w/cpp/language/new

Object-oriented programming lll. Intro to C++

new, new|[ ], delete, delete[]

1.
2.
3

4.

5.

delete — 9TO KNKOYEBOE CNOBO

delete — 310 Takke pyHKUUA

delete BoO3BpawaeTr namsATb A4pYy onepauuoHHOW CUCTEMbI aHaNoOrnmyHo
free

delete He BbI3bIBAE€T UCKMOYEHNE B Cllydae HeNpaBWUIIbHOro obpalleHus,
noseneHne He onpeneneHo (undefined behavior, UB)

delete BbI3LIBAET AGCTPYKTOP OOBLEKTA

If ptr is nota null pointer and the deallocation function is not a destroying delete(since c++20), the delete-expression
invokes the destructor (if any) for the object that is being destroyed, or for every element of the array being destroyed
(proceeding from the last element to the first element of the array). The destructor must be accessible from the point
where the delete-expression appears.

After that, whether or not an exception was thrown by any destructor, the delete-expression invokes the deallocation
function: either operator delete (first version) or operator delete[] (second version), unless the matching new-
expression was combined with another new-expression(since C++14).

https://en.cppreference.com/w/cpp/language/delete
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new, new[ ], delete, delete]]

auto s = new int -;

// int *s = malloc(sizeof(int));
auto a = new int [2] -;

// int *a = malloc(sizeof(int) * 2);
delete s;

// free(s);

delete [] a;

// free(a);
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KOHCTpPYKTOP, OECTPYKTOP

Constructors are non-static member functions declared with a special declarator syntax, they are used to initialize
objects of their class types.

In the definition of a constructor of a class, member initializer list specifies the initializers for direct and virtual bases and
non-static data members. (Not to be confused with std: :initializer list.)

class a {
int A = 10;
public:
a() {}
a(int x) { this->A = x; }
a(double x) : A(x) { }

https://en.cppreference.com/w/cpp/language/constructor
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KOHCTpPYKTOP, OECTPYKTOP

The destructor is called whenever an object's lifetime ends, which includes
e program termination, for objects with static storage duration
e thread exit, for objects with thread-local storage duration (since C++11)
e end of scope, for objects with automatic storage duration and for temporaries whose life was extended by binding to
a reference
e delete-expression, for objects with dynamic storage duration
e end of the full expression, for nameless temporaries
e stack unwinding, for objects with automatic storage duration when an exception escapes their block, uncaught.

class a {
int *p {nullptr};
public:
~a() { delete[] p; }
a(size_t n) { this->p = new int[n]; }
¥
https://en.cppreference.com/w/cpp/language/destructor
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std: :array<int, n>

std::array is a container that encapsulates fixed size arrays.

This container is an aggregate type with the same semantics as a struct holding a C-style array T[N] as its only non-
static data member. Unlike a C-style array, it doesn't decay to T* automatically. As an aggregate type, it can be
initialized with aggregate-initialization given at most N initializers that are convertible to T:

std::array<int, 3> a = {1, 2, 3};|.

std::array<int, 4> a = {1, 2, 3, 4};
// int 3[4] = {1) 2, 3, 4}3
al[o] = 0;

https://en.cppreference.com/w/cpp/container/array
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std: :array<int, n>

template <typename T, size t n> class array {
T p[n]{9};
public:
~array() = default;
array(const std::initializer_list<T>& 1) {
std::copy(l.begin(), l.end(), p);
}
¥

std::array<int, 4> a = {1, 2, 3, 4};
// int a[4] = {1, 2, 3, 4};
ale] = o;
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lll. Intro to C++

std::cout mnm printf

1. std::cout’— aT0 He dyHKUUS

/// iosfwd: Base class for @c char output streams.
typedef basic_ostream<char> ostream;

#include <ostream>

namespace std _GLIBCXX VISIBILITY(default) { //

extern istream

extern ostream

extern ostream

extern ostream
} // namespace

cin; /// Linked to
cout; /// Linked to
cerr; /// Linked to
clog; /// Linked to

standanrd
standanrd
standanrd
standanrd

iostream:

input

output

error (unbuffered)
error (buffered)

2. std::cout umeer gocTyn K CNUCKY UMEH PYHKUUA N OnepaTopoB, KOTOPbIe
MOXHO BbI3BaTb 419 BbiBOAA
3. JoyHKUMM BbiBOOA YKa3aHbl B Kflacce basic_ostream Kak cBOMCTBa
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std::cout mnm printf

#include <cstdio>
printf(“The answer to life, the universe, and
everything: %d\n”, 42);

#include <iostream>
std::cout << “The answer to life, the universe, and
everything: ” << 42 << std::endl;
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lll. Intro to C++

std::cout mnm printf

00BLEeKT

OBOVYHbINA Onepartop BbiBOAA B NMOTOK

\
std: :cout <«

"Th

to life, the universe, and
everything: " << 42 << std::endl;
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std::cout mnm printf

std: :cout.operator<<("The answer to life, the
universe, and everything:
").operator<<(42).operator<<(std::endl);

° SARY .

S

06'beKT_‘ OBOVYHbINA Onepartop BbiBOAA B NMOTOK

\
std::cout <« "%EE\EH§WE£\LQ_life, the universe, and

everything: " << 42 << std::endl;
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