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SOUTHEAST UNIVERSITY

H%

for i&4)
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for 54 %Z ‘?7 *\ '“?3

SOUTHEAST UNIVERSITY

R HEIR

EREREENTONER

O Ml REHTEHWAE

O IR (%) KM FIMTTRAREEEIR
O fEIFME

O B EHIERITE (BEAAWE)
fign

#include <iostream>

int main() {
unsigned int counter = 0; // declare and init control variable
while (counter < 10) { // loop condition
std::cout << counter << ' ';
++counter; // increment control variable
¥
std::cout << std::endl;
}

E55 BHiEQ (LUBY) MSBIEEM



for 54 55‘47 }i'g?

SOUTHEAST UNIVERSITY

for &R

https://en.cppreference.com/cpp/language/for

for B AE AT I EHTEIR

for fEINE

for (AU¥EML; EFL&M; E3) {
RN
}

o SuhileSLBMIEHTEN “JLF” BEMH

// definite loop with for
for (unsigned int counter{}; counter < 10; ++counter) {

std::cout << counter << ' ';

Bow N e

}

// definite loop with while

unsigned int counter{};

while (counter < 10) {
std::cout << counter << ' ';
++counter;

o s W N e

2026.11 E55 BHiEQ (LUBY) MSBIEEM


https://en.cppreference.com/cpp/language/for

for &)

for &R

https://en.cppreference.com/cpp/language/for

for fEIRIE )

for (WM#H; L& EH) {
NS
}

o HUTIRFFZS: #tat —— BEHEH —— BRE — EFF
{EEZS

o BVMREMAHRREIEMS, TU—XREFMIT (£MFvhile)
o SuvhilefXHIETFHMBEMERE: forP BT EETRER

BRBERATLT
for (int i = 0; i < 10; ++i) { ... }

std::cout << i; // error: 'i' is undefined

o FRRFELorIMER, FEHIENAEINGD, HfEMuhile
o EXENIAUBITXREE, FATUREFERAR—BF
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https://en.cppreference.com/cpp/language/for

for 54 55‘47 }i'g%

SOUTHEAST UNIVERSITY

ALY if (FaRR)

https://en.cppreference.com/cpp/language/if

Kl TFfor, NCHI17, itHTIHFENNABATRNES
#include <iostream>
int main() {

double weight, height;

std::cin >> weight >> height; // kg, n

if (double bmi = weight / (height * height); bmi >= 24.0) {

std::cout << "Overweight! BMI: " << bmi << '\n'j;
} else {
std::cout << "Normal weight. BMI: " << bmi << '\n';

}

// bmi is not visible from this point

C+H17 tRERRBEFE Eg++ -std=c++174RIF
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https://en.cppreference.com/cpp/language/if

for 54 %:&7}§N§

SOUTHEAST UNIVERSITY

ESEER

https://en.cppreference.com/cpp/language/operator_other

° a, PHIBRE: K£Ha, HHEDL, AFERED
o MEREMBIEEFNPRR

o AFAERBIEA—ITREXPHAHITHINER
o BATErERPHEHMEFTEMNER

FTER 2° 2] 2'°

int power = 1;

for (int i = 0; i <= 10; ++i) {
std::cout << power << ' ';
power *= 2;

}
WAL R

for (int i = 0, power = 1; i <= 10; ++i, power *= 2) {
std::cout << power << ' ';

|

}
o A ATFULEIFEIRBIARICELRIZEN

while (std::cin >> grade, grade !'= -1) { total += grade; }

L FERNA L AR5 IR AR EA _%’I\EEE‘I . ENMSAEFHERER, BRETZHM
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https://en.cppreference.com/cpp/language/operator_other

for &)

afgRIEN

for fEIRIE )

for (AU¥EML; EFL&M; E3) {
RN
}

o forfEIRPHIENMAMAUAE, SHHRAEUTIHR
o BEEWINPMSL, NMEBUEBAITTUAST

int c{};
for (; ¢ < 10; ++c) { ... }
std::cout << c;

o EIRAMEHARE—K—BHIT, TUESH—EHNS—&
f, MR Pl le

int c{};
for (; ¢ < 10;) { std::cout << ¢; ++c; } // equivalent to "while (c < 10)"
for (; ¢ < 20; std::cout << c, ++c); // note usage of , instead of ;

o HHEELIREIN, AIUSEIARFZFHAT, EfrFuhile (true),
BT 4 4

for (;;) { ... } // equivalent to "while (true)"

E55 BHiEQ (LUBY) MSBIEEM



for &)

{5 A for B9 BI-F

o ffkHiH 1 B 100 BIFTEEE
for (size_t i = 1; i <= 100; ++i)
std::cout << i << ',';
o {fikHIH 100 B 0 WFTEEE
for (int i = 100; i >= 0; --i)
std::cout << i << ',';
IR HiA-1HASIRHER, Eiki BT GE
o M/NEIXHIH 100 AR 7 BIEEL
for (unsigned i = 7; i < 100; i += 7)
std::cout << i << ',';
FFXMERIEREEEHER, BN 7 ASK
o M/NEIXHIH 100 AR m = 3.14 BIEEBEIEHE
for (double p = 1.; p < 100; p *= 3.14)
std::cout << p << ',';

HKAH 1R, EAL '= 100/EHBEHREYE, BESHEER!
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for 54 %Z ‘?7 *\ '“?3

SOUTHEAST UNIVERSITY

EF— ITHE 2-20 BraEEHIAn

1 #include <iostream>

2

3 int main() {

4 unsigned int total{};

5 for (unsigned int number = 2; number <= 20; number += 2) {
6 total += number;

7 ¥

8

9 std::cout << "Sum is " << total << std::endl;

10 )
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for &)

ErF_: TEEF

BN R p. FFE . FEREEH 0 .
W SEFLHNARM, FIETEAXHA a=p(1l+1)

1 #include < ream>

2 #include <iomanip>

3

4 int main() {

5 std::cout << "Enter principle, rate, term";

6 double principle, rate;

7 unsigned term;

8 std::cin >> principle >> rate >> term;

9

10 std::cout << "Year" << std::setw(21) << "Amount on deposit" << std::endl;
11

12 std::cout << std::fixed << std::setprecision(2);

13

14 double amount = principle;
15 for (unsigned year = 1; year <= term; ++ year) {
16 amount *= 1 + rate;
17 std::cout << std::setw(4) << year << std::setw(21) << amount << std::endl;
18 }
19 }

EHIER (FUEPSY) MSIBIEEA



for 54 éz ‘?7 *\ '“?’

SOUTHEAST UNIVERSITY

AR SIRERE

https://en.cppreference.com/cpp/numeric/math/pow

o RTAIIAHERSE, WA A<cnath>EHRAstd: : pow 4

#include <cmath>

amount = principle * std::pow(l. + rate, year);

double pow ( double base, int exp );
double pow ( double base, double exp );

o std::setw(int) FIEET—REHMEE

o X, BidEEMIRLIREEMH

o HFEBSHINIEE, EE#include <iomanip>

o MEENAEARF, AIfE
Fdstd::left, std::right, std::internal’

o std::setw(int) 2IERMIEE. RIEAFT— X

o IETEFFH)std: :fixed, std::setprecision(int)#PEFNE
(sticky) B

EFRPASRELTRIRE, RARBEBRRIMNARALRER

’https://en.cppreference.com/cpp/io/manip/left
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https://en.cppreference.com/cpp/numeric/math/pow
https://en.cppreference.com/cpp/io/manip/left

for &)

#>3: C++ B for &R

fE A for [BIRFTENA AT ER, EKRIIF
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for 54 %:&7}1N§

#>3: C++ B for &R

SOUTHEAST UNIVERSITY

NGRS
fE R for IEIMTEDANTRIER, ERIIF

1 // example.cpp

2  #include <iomanip>

3 #include <iostream>

4

5 int main() {

6 for (int i = 1; i <= 9; ++i) {

7 for (int j = 1; j <= i; ++ j) {
8 std::cout << j << "x" << i << "=" << std:iisetw(2) << ikj << ' '
9 }

10 std::cout << std::endl;

11 }

12} // end function main
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do .. while &4 é{ &k "'?’

SOUTHEAST UNIVERSITY

H%

do ... while &)
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do ... while j&%)

do ... while {E¥}

do {
IR
} while (fEEF4H);
e do ... whileiFAFwhileiF A, (ELFBERMEMIT—R
o Xftk: forfEIRFAwhilefBEIRERATIL— R B AT
o B hiBvhile{EIRFRA “HEEIR”, do ... while{EHFRA “H
F|RIEIR
o ALLBITEIMREDE: AvhilefFIR, ARSEREN

SHUES HEEEH untll 9&%2—7— CH IR EIN AR ELE
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do .. while &4 %Z &k "'?’

SOUTHEAST UNIVERSITY

EF= BIRPRITFITE €

n
—1+x+i+£+--~+—+...
3! n/
1 #include <cmath>
2 #include <iomanip>
3 #include <iostream>
4
5  int main() {
6 std::cout << "Please enter exponent and order > 0: " << std::endl;
7 double exponent, sum{1}, numerator{1l.};
8 unsigned int order, denominator{1}, counter{0};
9 std::cin >> exponent >> order;
10 do {
11 numerator *= exponent;
12 denominator *= ++counter;
13 sum += numerator / denominator;
14 } while (counter < order);
15 std::cout << std::setprecision(20) << "Order-" << order << " taylor estimation: "
16 << sum << "\nActual: " << std::exp(exponent) << std::endl;
17}
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switch 5 A SHEEKE éz ‘?7 *\ '“?f

SOUTHEAST UNIVERSITY

switch &5 SHEE AR
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switch A1 SRS

switch %%

https://en.cppreference.com/cpp/language/switch

switch Zi%iEfA]

switch (F&KR) {

case ¥ ERAA:
A

case HERIR
&4 ;

default:
EH
}
o switchKIEIFBSHARIENX, HFMNEEcase \OFHANKIES
o EHEIAITHD, ﬁdefault}kdefaultj&]\ BT KIES
o FERREANELAESER, FRESGHKZER
°$ﬁi,ﬁﬁﬁm§ﬁﬁ=ﬂm,Wﬁﬁf%ﬂﬁﬁ%
o boolth Efr%ERY, {Hswitch (bool)FHERif

BERIE ‘tz\wﬁﬁﬁﬁéﬁ‘fﬁﬁﬁﬁmﬁ FEAERHERE
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https://en.cppreference.com/cpp/language/switch

switch B SHEEHR

ek

¥ k%

SOUTHEAST UNIVERSITY

Zit A. B. C. D. F s (#O55%3)

3L 3714 (GradeBook.h)

SCIRE ST 44 (GradeBook.cpp)

1 /** @file GradeBook.h */
2 #pragma once
3 #include <string> // C++ st
4 /** Qclass GradeBook */
5 class GradeBook {
6 public:
7 explicit GradeBook(std::string);
8 void setCourseName(std::string);
9 std::string getCourseName() const;
10 void displayMessage() const;
11 void inputGrades();
12 void displayGradeReport() const;
13 private:
14 std::string courseName;
15 unsigned int aCount{0}, bCount{0},
16 cCount{0}, dCount{0}, fCount{0};

17 }; // end c

0N OO W N R

25

/** @file GradeBook.cpp */

Grade "

#include h

#include <i

void GradeBook: :inputGrades() {
int grade{};
std::cout << "Enter letter grades (EOF to end): " << std::endl;
while ((grade = std::cin.get()) != EOF) {
switch (grade) {
case 'a': case 'A': ++aCount; break;
case 'b': case 'B': ++bCount; break;
case 'c': case 'C': ++cCount; break;

case 'd': case 'D': ++dCount; break;

case 'f': case 'F': ++fCount; break;

case '\t': case '\n': case ' ': break;
default:

std::cout << "Incorrect letter! Enter a new one.\n";

}
void GradeBook::displayGradeReport() const {
std::cout << "\nNumber of students who received each letter grade:"

<< "\nA: " << aCount << "\nl " << bCount
<< "\nC: " << cCount << "\mD: " << dCount
<< "\nF: " << fCount << std::endl;

EHIER (FUEPSY) MSIBIEEA



© 0N U AW N

switch A1 SRS

it A. B. C. D. F &

(X5 55

)

/#* @file main.cpp */

#include "GradeBook.h"

int main() {
GradeBook myGradeBook{"CS101 C++ Programming"};
myGradeBook.displayMessage () ;
myGradeBook. inputGrades () ;
myGradeBook.displayGradeReport () ;

T2 Frfar

Welcome to the grade book for
CS101 C++ Programming!

Enter letter grades (EOF to end):
aBcCAdfCE
Incorrect letter! Enter a new one.

Number of students who received each letter grade:
A: 3

EHIER (FUEPSY) MSBIEEA




switch 5 A SHEEKE %3 &7 *\ '“?f

SOUTHEAST UNIVERSITY

Line 9-12: break

https://en.cppreference.com/cpp/language/break

9 switch (grade) {

10 case 'a': case 'A': ++aCount; break;

11 case 'b': case 'B': ++bCount; break;

12 case 'c': case 'C': ++cCount; break;

13 case 'd': case 'D': ++dCount; break;

14 case 'f': case 'F': ++fCount; break;

15 case '\t': case '\n': case ' ': break;

16 default:

17 std::cout << "Incorrect letter! Enter a new one.\n";
18 }

o H A hbreak; ZIXIFASMNO—EHITERE
o R&Ecase 'a':Hcase 'A':ZEAEERM, Mcase 'a':iHFIFE
REHLITEI++aCount ;
o EltswitchiFAIE—" case KB LEXES
o break; M{EAR B H HATAEIRS Zik
o FEIMifT, RHEFswitch, for, while, do ... while
o if AEFIBAXFESHBENITT
o UHFXZEMIAE, BIHFREMMN—E

E55 BHiEQ (LUBY) MSBIEEM


https://en.cppreference.com/cpp/language/break

switch 5 A SHEEKE %3 &7 *\ '“?f

SOUTHEAST UNIVERSITY

break 5 continue

https://en.cppreference.com/cpp/language/continue

o Hbreak; EMBIFELS Bcontinue; {fE AR EEZHIT T — R {EIN
o XfFwhileFdo ... whilefBIR, BUIRIFMEINE, FIBTTEIRSEH
o XtFforfEEf, BLZHFIRMENE, KHTTEEY, BHEHBESREY

o ZEHMAEATFRENEERRZE

for (int i=1; i<=9; ++i) { for (int i=1; i<=9; ++i) {
for (int j=1; j<=9; ++j) { for (int j=1; j<=9; ++j) {
if (i == j) break; if (i == j) continue;
std::cout << i << j << ' ' std::cout << i << j << ' '
} }
} }

BB MEUNF + AL R L2 AR 11 FHRIFAEL
o NRwhileffcontinue; Bbid TIEINMES, W HESHILIEIR

int i = 0;

while (i <= 10) {
if (i == 5) continue; // infinite loop
std::cout << i << ' ';
++i;

}

BN AT LB returniE AIEER B BLE AT A FIRIER
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switch A1 SRS

Line 8: CH++ Z2£F

6 int grade{};
7 std::cout << "Enter letter grades (EOF to end): " << std::endl;
8 while ((grade = std::cin.get()) != EOF) {

o int std::cin.get O MMEARMNBMNTIZR—1F/F
o AINRZTI&. ]ITH
o Xftb: std::cin >> s;FE—PEHNREHIE
o XJEk: std::getline(std::cin, s) JIE—BLT
o AETFFHRAFEFEstd: :stringBlh, B—2 AR
fecharEintKEd, FHHEAS|SRT
o charBEHEMFEIRTFZEY, Eitstd: :cin.get OiR[Eint
o C++rp, FRSEYFIAEMREIR, W'A' == 654true
o FHRMAIUBHITIER, WANERRNEEESE
char capital = little - 'a' + 'A';
o EOFR<iostream>HE X —MFHKFER, HEBRTERES
o HINFREI 4K ERHR[E EOF

LA AR N ZEBUR F R84 Windows (Ctrl+Z), MacOS
(Ctrl+D), Linux (Ctrl+D), Emacs (C-c C-d)

E55 BHiEQ (LUBY) MSBIEEM



switch A1 SRS

et

https://en.cppreference.com/cpp/language/enum

A (B 6.8)

enum XA % { HFME, HFME };

enum KA Z: EA { HFME =1, HFE =21}
enum class KA 4 { HMEME = 1, HEMEH };

o FclassZKfl, MEEREBE—MAPRBENZEE
o ATHEBRMZTE, BRERMTiEY, FErBVIERE

enum DayOfWeek { MON, TUE, WED, THU, FRI, SAT, SUN };
DayOfWeek day{THU};

o MHARBENMTEENTUAEH
enum Color { RED, GREEN, BLUE } c{RED};
o FTLLIA AR R th BB HHE 5 A
o FIILHESHMELFRRIZEE (C+11 &)
o MEERHESR

*HEclasstAL, EAER ZHEATAHEXEHENS
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https://en.cppreference.com/cpp/language/enum

switch A1 SRS

BZE(E

https://en.cppreference.com/cpp/language/enum

LR (BT 6.8)

enum XA 4 { KAEME, KEHE
enum KA 4. BA { K2FHE
mmuﬂ%s%ﬁ%'{ﬁﬁﬁ

)

};
1, B¥ME =2}
1, BEME };
ELEXE, BEEMN 0 FIRRoREE
FEENE, HBENEXFRBEZTIMENX
EXEFUEE (FHERB X, #EFER)

enum State { ERROR = O, PROBLEM = 0, OK = 1 } state{};
if (!state) { std::cerr << "Not OK!" << std::endl; }

KA AintF#ITHEE . (L. TES, B Cr+ ZbgEY
PR AR R, s AR E S B R
state = OK; state = static_cast<State>(1);

enun classAIUBRSFRE[HE, RBEXA L HFEER

CRVFEUAISANL, R TERBMBNLE 0 (FILFRAX 0 HIREHE)
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switch 56 SHgEEKE éz &7 *\ "'?’

SOUTHEAST UNIVERSITY

switch F-FHraE3Ea

#include <iostream>
int main() {
enum class Color { RED, GREEN = 20, BLUE } c = Color::BLUE;
switch (c) {
case Color::RED: std::cout << "RED\n"; break;
case Color::GREEN: std::cout << "GREEN\n"; break;
case Color::BLUE : std::cout << "BLUE\n"; break;
default: std::cerr << "Unknown color!\n"; break;

}

FaSkat (R, TEZEE)
C+26 #ISI N5, BE KSR Y (-std=c++26 -freflection)

#include <iostream>
#include <meta>
template <typename E>

requires(std::meta::is_enum_type(~"E))
constexpr std::string_view enum_to_string(E value) {

template for (constexpr auto enumerator : std::define_static_array(enumerators_of(~"E))) {

if (value == [: enumerator :]) {
return std::meta::identifier_of (enumerator) ;

}
}

return "<unknown>";

int main() {
enun class Color {RED, GREEN, BLUE} c{Color::BLUE};
std::cout << enum_to_string(c) << std::endl;

iEq) (5§ U E%) MiBEE
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SOUTHEAST UNIVERSITY

BREEMF
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BEEEN

S 3E

https://en.cppreference.com/cpp/language/operator_logical

o BITELE—ZFIRAT, FiXHKO0 <= hour < 24{EHtrue
o WBTHIBRAER

if (hour >= 0) {
if (hour < 24) {

Y
}

o {BIXEFETEUMISS, HENETIER
o RMAILLBETZBEZERA (5S2iE) KHITIBEIEHE
o if (0 <= hour && hour < 24)
o 5 (and, N): ZERAEF HE
o T (or, V): REFEMAE
o 3E (not, ~): EEMR, BRE

C++ BHEIEER
o 5: a && b&E{Fa and b

om: a |l bEMTFa orb
o dE: 'aZ{tFnot a
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https://en.cppreference.com/cpp/language/operator_logical

BEEEN

a\b|0 1 a\b|0 1 b0 1
0 0 0 0 0 1 a |0 1 0 0 1
1 0 1 1 1 1 —al|1l O 1 1 0
#* 1: 5 (and) 3 2: 5 (or) 7 3: 9E (not) 3 4: B8 (xor)

o BIBIEH Ebool{HZ HHIZH
o C++ M AFMIBHEA (&,1,~,<<,>>), FEEKS
o BRIEHNAMBSENGRE, FARAEERY

E55 BHiEQ (LUBY) MSBIEEM



BEEEN

o 4&FN| IEEMERMEITEEREMASHITRERIERX, %45
HFR A& K {E (short-circuit evaluation)
o fEa&, FHAEMAtalse, MHFALRSIHHE
int a{2}, b{3}, c{3};
if (a && b++ >= 2 && c++ == 3) {
cH+;

>

}
std::cout << b << ' ' << ¢ << std::endl; // 4 5
o TEIlth, EEMAtrue, MEBFSITE
int a{2}, b{3}, c{3};
if (a || b+ >= 2 || c++ == 3) {
c++;

>

}
std::cout << b << ' ' << ¢ << std::endl; // 3 4
o HEHFIEXFRIER (side-effect) REIER
o ANEIWAR KB KEMEIER

E55 BHiEQ (LUBY) MSBIEEM



BEEEN

ZEAFIL TR

0 MMES
9 _iigfﬁ (E‘H:E*"F: 7 !1 &Eﬁ%)

o la * PEMTF(1a) * b
o Et—IEEMAIEABEE, UETRARS

O EREEH (+, -, *, /. %)
O BfI. MEHEF (<<, »)
e std::cout << a + b;
e std::cout << (a < b);
9 XARLLEK (<, <=, >, >=, ==, =)
0 &5, B, =5 (&, ~, 1)
0 B1E5. :R( 1)
o & (7
o mfE (=, —=, *=, /=, %)
O ES

E55 BHiEQ (LUBY) MSBIEEM



BEEEN

%3 CH RZIEIEE

253

F—11EF, AEHZBRAPRAANTFE, FHERFERPEIL.
L RAPENEFER, BEREERH, HRPEANYSHEyY MRH, N
MHRE, &NELHIE.

E55 BHiEQ (LUBY) MSBIEEM



BRESH TP 4

SOUTHEAST UNIVERSITY

%3 CHr {iBigisE

1 // example.cpp

2 #include <iostream>

3 int main() {

4 bool is_exit{false};

5 do {

6 std::cout << "Please enter a letter, or other character to exit: ";
7 char c; std::cin >> c;

8 bool is_lower{'a' <= c && c <= 'z'}, is_upper{'A' <= c && c <= 'Z'};
9 if (is_lower) {

10 std::cout << ¢ << " is letter " << ¢ - 'a' + 1 << '\n';
11 } else if (is_upper) {

12 std::cout << ¢ << " is letter " << ¢ - 'A' + 1 << '\n';
13 } else {

14 char answer;

15 do {

16 std::cout << "Do you want to exit? (Y/N): ";

17 std::cin >> answer;

18 switch (answer) {

19 case 'Y': case 'y': is_exit = true; break;

20 case 'N': case 'n': break;

21 default: std::cout << "Invalid input!\n"; continue;
22 }

23 break;

24 } while (true);

25 ¥

26 } while (!is_exit);

27}

iEf) (5§ U 8%) MiBEE



EHUREATZERE=MEN

o IRFLEHS

o IEFRLEMIL

o fEIRLEHwhile

EREMNEESE

o MMERMIEMIT () { ... Y if (ta) { ... YAILEHH
if (a) { ... Yelse { ... }

o BNEEIf (x ==1) { ... }else if (x ==2) { ... }A[IL
&3 H switch (x) { case 1: ... case 2: ...}

o RIBEMEARMEIE (@) { x = 1; } else { x = 2;}AUETS
A x=C( 71: 2;

EREHENEES %

o i@idfor (int i = 1; i < 10; ++i) { ... }YBiT1#1ER
o i@itdo { ... } while (...);EZED—KMMEI

o BHIGMZETSTERNEE, KE
o HEAM
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