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CREE

Bix

& % (Algorithm)

RREBHSR (EEHTHIESHTIIF)

o A B 1-100 28 (BF) HWEH
o Bik—: M 135% 100 (HEHBI 100 K)
o Bk ZHER, (BEWBR [log,(100)] = 7R)

ERITEE, BRERERF, FHEXRITEILRELIELINE

RO (FZIE D PRRERTEAR () HiE'
i = 0x5£3759df - (i >> 1 );

"https://zhuanlan.zhihu.com/p/445813662
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CREE

11 dmis

o RFERBHEBIMFIORHIT, MERFIHITIRFR AR
o EGMmIZIRHIBLEE (Goto) HITIZHIRTE, BHSHNMBREL
o CHFRAC, ElttzIFeoto
int abs(int x) {
if (x > 0) goto exit;
exit: ;eturn X;

}
o Dijkstra A A EE{EM goto BHER, EUCK BIEHIZEM 2]
o Bohm 5 Jacopini iERA, EEFHIAEEAEI=FEHIZH [1]
o IR FE45# (sequence structure)

o JEFFELEH (selection structure)
o {BERGEH (repetition structure)
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Hik5KE %3 &7 J’\ ’“Z?f

SOUTHEAST UNIVERSITY

X5 UML iEZhE

o HixS5=HIZEMFT L A{AHES (Pseudocode) B UML iEZHE
(Activity diagram) 7R, —HEBSEAKMEBFST LR

Algorithm 1 i FF4548 Algorithm 2 $%£3E454 Algorithm 3 {4514
total < total 4 grade if grade > 60 then while n > 1 do
cnt < cnt 4+ 1 | FTED “@it> f<fn
else n<n-—1
() TR A

v

[total <+ total + grade]

grade > 60

FTED @i

grade < 60 n<l1
FTED “Aig@id”
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SOUTHEAST UNIVERSITY

if {5/
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if iFA)

BIF: 562 EFRE if i5A)

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

16 if (numl == num2) cout << numl << " == " << num2 << endl;

if IEFEIE 7]
if (FREKER) {
EA
} else {
EA
}

o LFFRFKR Hrruel], MITIEABESHIER TNH
FelseXIFEAMIER (£H), BEATREER
o THRFARIMN/INESREELRE, it (true)
o EREARRY if G5 BEWAE—M, WAESAEMR
o REBRIENTE, BMERF—A, XIESHARLRE
o EREEHETAMMERENT

o BEFRIEXIFM/RE, S Hbool, LRI 0 #Atrue
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e % K%

SOUTHEAST UNIVERSITY

if ... else ...

o WATHEANEIGFHMEREREEA if
if (grade >= 60) std::cout << "Pass" << std::endl;
if (grade < 60) std::cout << "Fail" << std::endl;

J \ . s . -+ R e
o WiEE M Nelsedt, MINRIBEFMT, thaEiLLTZFTL— K AT
if (grade >= 60) {
std::cout << "Pass" << std::endl;
} else {
std::cout << "Fail" << std::endl;

}

o if-else ATIAHRE", Bl
if (delta >= 0) {
if (delta > 0) {
std::cout << "Two Real Roots" << std::endl;
} else {
std::cout << "One Real Root" << std::endl;
}
} else {
std::cout << "No Real Root" << std::endl;

}

SRR JRMZERREL S B if-else
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g R <

SOUTHEAST UNIVERSITY

|iEa

o £ &1& A (Compound Statements) X FRAAGLR (Code Block), AF
BEFEA—HHNERXER

if (delta >= 0)
int x = std::sqrt(delta);
std::cout << x << std::endl; // error: 'x' is undefined

o RS RAKIEAMNtL AHEEAXIES, BEXESTUHRE
o XESAIMUAR, BEARETif (a == 0) {} else { ... }
o HFelsefFHEBENATEE, BMERF—RIEALABENEAKKAES

if (delta >= 0)
if (delta > 0)
std::cout << "Two Real Roots" << std::endl;
else // else corresponds to delta > 0
std::cout << "One Real Root" << std::endl;

o AR, C++ HIZE dangling else ILER &R if, {ERIEIEZE
o Z—MFRERE—ITETESITH EEEY i RET

o BISMENR: FelseFEAF—if ... else ..., I IIBES
if (grade >= 90) {
} else if (grade >= 75) {
} else if (grade >= 60) {
} else {
}
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BEZEHRE (HR)

EE—/ setTime(int hour, int minute, int second) ;HEY

void setTime(int hour, int minute, int second) {
if (hour >= 0) {
if (hour < 24) {
if (minute >= 0) {
if (minute < 60) {
if (second >= 0) {
if (second < 60) {
time = hour * 3600 + minute * 60 + second;
} else
cerr << "second too large!" << endl;
} else
cerr << "second too small!" << endl;
} else
cerr << "minute too large!" << endl;
} else
cerr << "minute too small!" << endl;
} else
cerr << "hour too large!" << endl;
} else
cerr << "hour too small!" << endl;

A LAEEFif (0 <= hour < 24) ?

if (hour < 0) {

void setTime(int hour, int minute, int second) {

cerr << "hour too small!" << endl; return;

¥

if (hour >= 24) {

cerr << "hour too large!" << endl; return;

if (minute < 0) {
cerr << "minute too

if (minute >= 60) {
cerr << "minute too

if (second < 0) {
cerr << "second too

if (second >= 60) {
cerr << "second too

¥

small!"

large!"

small!"

large!"

<<

<<

<<

<<

time = hour * 3600 + minute * 60 +

BT early return REFEEHRE, LEBBATR—ER

endl; return;

endl; return;

endl; return;

endl; return;

second;

43 2HIEQ (B1E39)
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if iFA)

X SMES iR

o HTWMEIEESMN = BROE, ¥ == 5K = AFSMEmEER

if (x = 10) {
i
o iRt if KiZmIL, EAx = 10ESIRE x
o BMRZOBMAEZ—RREESAHSENEA

if (10 == x) {

Y
°H§w=X%Kﬁ%M$E(R%ME%Q%)w%Hﬁ&%&E
H
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if iFA)

FHIEEAT

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

o BAVEHFERMEFstd: :stringTBH

std::string s;
if (grade >= 60) s = "Pass";
else s = "Fail";

o IHXFhEIMHIFE, C++HIRIT —FEESE

KB EFF (Conditional operator)

(%Tﬁlﬁ) ? RARK 1 KHARK 2
o std::string s{(grade >= 60) 7 "Pass" : "Fail"};

o operator?: @ C++ HME—R =T (ternary) IZEFF, SHMMIEERT
—tf, TERIREE—ME
o IHHEIRFAKEML, EAEMTERER 1, E')'"Jvl‘%%él_‘w
o ATHELRER, RizX 1 52 WERVMAER HtERIZEER
o ZHIBEMMERRMK, e THE, 15;%%[:’?2%1.?2 EE T
TRAEISD, SMER—IREBEMIE S, RWE—RAMES
o BEEEANAME, HYT else-if HRE

s = (grade >= 90) 7 "A" : (grade >= 75) 7 "B" : (grade >= 60) 7 "C" : "D";
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if iFA)

Z3: CH HIRFEER

I\ 5]
BERFEAZNES vy 2, MHEPHRKE.
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i % K%
%3] CH REFEIER

SOUTHEAST UNIVERSITY

ING
BERFIENZANEH v v, 2, MHEPHREKE.

1 // example.cpp

2 #include <iostream>

3 int main() {

4 std::cout << "Enter three integers: " << std::endl;
5 int x, y, z;

6 std::cin >> x >> y >> z;

7 int max{x};

8 max = (max > y) ? max : y;

9 max = (max > z) ? max : z;

10 std::cout << "Max is: " << max << std::endl;

} // end function main

-
"
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while {54 éz ‘;7 *\ '“?3

SOUTHEAST UNIVERSITY

while &4
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while {1

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

B3R (Loop) AFEEMIT—EBERF. HEBREREY
o MIKIMINEIE 30 (IEFEME (BIEXRE)
o 55 1-100 B9—/N81 (&1E&1)

ECH H, ZHEAIAE T vhileiZB AREH

while fEIRIE A
while (fEF4&H) {

N

B4 ;

3

o SifiFARR T XEINARE, BHAEIXEM
o WRMEMRFMHAtrue, MHAITKESHHINR, REFXFIETE
WM, HEIRIEN Afalse, PUTRLEIER

o MEINEM N HHREMTREIAFMHRIER, TURTA “FLER”
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while i§4) éz ‘;7 *\ \|§,

SOUTHEAST UNIVERSITY

EE— WHE 10 ABFESS (EO5%ER)

33214 (GradeBook.h) SRR 3214 (GradeBook.cpp)

1 /*% @file Gra W x/ 1 /** @file GradeBo
2 #pragma once 2 #include "GradeBo
3 #include <string> // C++ s ard string 3 #include < am>
4 /** @class GradeBook */ 4 GradeBook: :GradeBook(std: :string name) { setCourseName(name); }
5 class GradeBook { 5 void GradeBook: :setCourseName(std: :string name) {
6 public: 6 if (name.size() <= 25) courseName = name;
7 explicit GradeBook(std::string); 7 else courseName = name.substr(0, 25);
8 void setCourseName(std::string); 8 }
9 std::string getCourseName() const; 9 std::string GradeBook::getCourseName() const { return courseName; }
10 void displayMessage() const; 10 void GradeBook::displayMessage() const {
11 void determineClassAverage() const; 11 std::cout << "Welcome to the grade book for\n"
12 private: 12 << getCourseName() << "!\n" << std::endl;
13 std::string courseName; 13 }
14 }; // end cla 14 void GradeBook::determineClassAverage() const {
15 int total = 0; // sum of grades
16 size_t counter = 0; // number of grades entered so far
17 vhile (counter < 10) {
18 std::cout << "Enter Grade:
19 int grade;
20 std::cin >> grade;
21 total = total + grade;
22 counter = counter + 1;
23 }
24 int average = total / 10;
25 std::cout << "\nTotal of all 10 grades is " << total
26 << ", Average is " << average << std::endl;
27 }

43 2EIEQ (L18). BRE. BBNERSES



0N O TR W N

25—

while iFf)

10 AMFH5 (Mit55R)

/** @file main.cpp */

#include

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

"GradeBook.h"

myGradeBook.determineClassAverage() ;

72 Fr i

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

Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter

Total

Grade:
Grade:
Grade:
Grade:
Grade:
Grade:
Grade:
Grade:
Grade:
Grade:

of all

67
78
89
67
87
98
93
85
82
100

10 grades is 846, Average is 84
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while &4

Line 15-23: JTEER=HIHITEER

int total = 0; // sum
size_t counter = 0; /

while (counter < 10) {
std::cout << "Enter Grade: ";
int grade;
std::cin >> grade;
total = total + grade;
counter = counter + 1;

o int total; AFHFHIT—RFIEERFN, FRAENMEF (accumulator)
o size_t counter; HFFHIHBIN AL, FRAITELSE (counter)

o EEW nX, IHBNEREAHNL ..., nFHFO,...,n—1

o BHFITHBASALE, FIRAIES 1A size_t, unsigned int
o EMMFAITESFERLIANGAL, FME P ATEE ABIRE
o fEINHIER: MRtk TBREH. BIE. EfF

o counter = counter + 1; B Tit#ss, AT RIENMAESR

o L 11 RAMRBIRELUHHAHE, BHER

o jEE AT counter {HH 10

2026.10 43 2EEQ (L18Y). BRE. BBNERSES



EHAEIRS N ELIEIR

o BEMEMITRBAIBIAFR AEHABER (definite loops)®
o BRMAFRMBMERMNNITE, WEZRMBEBERRE, L
RIFR AR EHIEIR (indefinite loops), B EAMFMFIELER

PHEMANBHIBRAT, ARLER?

o FHEMNEGHERXSHIFRIC(E (sentinel value)
o MINFHS, LL# SEEgR
o MINIESTEL, LA-1 #RiBEER
o FRIBEXFRISE(H (signal value). ME{H (dummy value)
o HMET. BT KIFENEFFEL
O ITELIEFIMER = ZBUN + EFEINFALL + S E
O ZEBUAA = fBINEE, B EHHETEMCE
O FEFBFFONLL = sk + EIRM A
O ML E = 2FRUAL, EEHAMABLAE

CRINSERFEETH#E, EHEREE BiorfBIRRR
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while &4

EF— TEEEANTESS
mFREOSERSE, RNEBEHLLAN maincpp, {LEHLI

x/

1 efile GradeBook PP
2 #include "GradeBook.
3 #include <iomanip>

4 #include <iostream>

5 GradeBook: : GradeBook (std: :string name) { setCourseName(name); }
6 void GradeBook::setCourseName(std::string name) {
7

8

courseName = (name.size() <= 25) 7 name : name.substr(0,25);

}
9 std::string GradeBook::getCourseName() const { return courseName; }
10 void GradeBook::displayMessage() const {
11 std::cout << "Welcome to the grade book for\n" << getCourseName() << "!\n" << std::endl;
12 }
13 void GradeBook::determineClassAverage() const {
14 int total{}, grade{}; unsigned counter{};
15 std::cout << "Enter grade or -1 to quit: ";
16 std::cin >> grade;
17 while (grade !'= -1) {
18 total = total + grade;
19 counter = counter + 1;
20 std::cout << "Enter grade or -1 to quit: ";
21 std::cin >> grade;
22 b3
23 if (counter == 0) std::cout << "No grades entered\n"; // edge ¢
24 else {
25 double average = static_cast<double>(total) / counter;
26 std::cout << "Average is " << std::setprecision(2) << std::fixed << average << std::endl;
27 ¥
28 }

43 2EEQ (L18Y). BRE. BBNERSES



while {54 %Z ‘;7 *\ '@

SOUTHEAST UNIVERSITY

Line 14-22: #Rici=HIHITEIR

14 int total{}, grade{}; unsigned counter{};
15 std::cout << "Enter grade or -1 to quit: ";
16 std::cin >> grade;
17 while (grade !'= -1) {
18 total = total + grade;
19 counter = counter + 1;
20 std::cout << "Enter grade or -1 to quit: ";
21 std::cin >> grade;
22 3
PN o s kpno
o KARBEMEEtotal FNiTEEEcounter

o 17 FTHILIE S AL T X\ Berade 1
MBEREHERRstd:  cont STHE, HATRIER ¢

int total{}, grade{}; size_t counter{}
while (grade != -1) { // first iteration grade ==
std::cout << "Enter grade or -1 to qult “H
std::cin >> grade;
if (grade !'= -1) {
total = total + grade;
counter = counter + 1;

}
}

43 2EEQ (L18Y). BRE. BBNERSES



while {54 éz ‘;7 *\ '“%

SOUTHEAST UNIVERSITY

Line 25: K#AUiEin

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

25 double average = static_cast<double>(total) / counter;

static_cast<EHMREA>(EE4L);

o BHZEKMERER RE—FHFAMEAEEER/NERE
o B REFERZRNA. 0

o double average = total; average = average / counter;

o double average = total * 1. / counter;

o if (counter)

o BRERETE— IR
o AT I HE 45 S BY sfe ik e i HH
o long sum = static_cast<long>(numl) + num2;
o B TREL/NYR AR (30 3), EEEREM double Z
(8] 2 75 #8559 FI BT

2. /3==1-1./3; // false
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while &4 %Z i;? *\ '“%

SOUTHEAST UNIVERSITY

Line 26 : I#Il\\§i$ﬁtﬂ

https://en.cppreference.com/cpp/io/manip

26 std::cout << "Average is " << std::setprecision(2) << std::fixed << average << std::endl;

o std::coutfyHiF R HETERINRE 6 LBAEF

o std::cout << 1.2345678 << std::endl; // output 1.23457

o AR RBAFEEUTHHERX, WALEREN

o AR’
o std::defaultfloat //BRIA, BB n MNEVHZE, SXEZRHNET
o std::fixed ///INEIFEE n{iL
o std::scientific //FEitEk, MNIABERE n i

o (¥ (ASHMIEBEERYMinclude <iomanip>)
o std::setprecision(n)

o Hfth (BRIA¥IA no)
o std::showpoint //RiIE n MEEHE (FL20), —EF/NMS
o std::boolalpha //4§boolZHUITE) Atrue/false

“https://cplusplus.com/reference/ios/fixed/
Shttps://cplusplus. com/reference/1oman1p/setprec151on/
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while &4

iZ i EESIER

o Hiffll, vhilefI{EIMEA—HTIIRE

5 12 FRRIR 8
o MIN: 10 MEERERXMS (1 AliE, 2 ATER) SKA
“Enter result” 27
o Mith: BEMKRBEMEEANE FINRULEFEEBTER, M
Sp#rH “Bonus to instructor!”

o 10 NMEE — RHEE, THEREIR
o 1 A, 2 ARBE — EFIEA
o HIL1 52 SMYER 7 — JEEB NI
o it A — 52/ Rinsg
° TMAIH — EIFIER
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0N O oA

while &4

/** @file main

#include <iostream>
int main() {
unsigned int total_cnt{};
unsigned int pass_cnt{};
unsigned int fail_cnt{};

while (total_cnt < 10) {
std::cout << "Enter result (1 = pass, 2 = fail): ";
int grade;
std::cin >> grade;
if (grade == 1) {
pass_cnt = pass_cnt + 1;
} else if (grade == 2) {
fail_cnt = fail_cnt + 1;
} else {
std::cerr << "Unexpected input grade = " << grade << "!\n";
return -1;
}
total_cnt = total_cnt + 1;

std::cout << "Passed " << pass_cnt << "\nFailed " << fail_cnt << std::endl;
if (pass_cnt >= 8) {
std::cout << "Bomus to imstructor!" << std::endl;
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while {47

23]: C++ By while {3

N3]
BEERFEN—TAT—HEY . Wil BT AR
FHARERARA | MES AR, MREEHEERS R
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while {54 éz ‘;7 *\ '“%

SOUTHEAST UNIVERSITY

BEEREFEA—ITAT—RIEH 2z Bl « 2R ARY.

1 // example.cpp

2 #include <iostream>

3 int main() {

4 std::cout << "Enter a positive integer: ";

5 unsigned int x;

6 std::cin >> x;

7 if (x <= 1) {

8 std::cerr << "Unexpected input x = " << x << std::endl;
9 return -1;

10 ¥

11 unsigned int factor = 2;

12 while (factor <= x / factor) {

13 if (x % factor == 0) {

14 std::cout << "Divisor found: " << x << " ="

15 << factor << " % " << x / factor << std::endl;
16 return 0;

17 }

18 factor = factor + 1;

19 }

20 std::cout << "No divisor found, " << x << " is prime!";
21 } // end function main

HAaE  EBEHEA (F1E4). BE. HRHER
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o CHRHtT —EREEEEMRILEFERE
o EAMEIEEMN

o
"]
]
]
"]
]

+= 3; EMMF x
-= 4; EHFx

3

E T ]

~N o x 1+
o O W

3

E T o T T
*
]
4
=N
._H
]
L I | R | | |

=7; EMFx =x
*HZﬁu—ﬁ MELﬁﬁ%ﬂmE-un FiREANES
y += x += 3; // x increase by 3, then y increase by x
x += 3 += 4; // error

o HIMBEN IF, x += 1;fx = L;AUHK—FHE, HAHBE
S5BREHEAF

]
]
]
]
]

o HIER, SHTEWE |, AEEETENHE

s HHF x += 1 BRFx = x + 1;

xi EMFx - 1 BAFx - x - 1,

FER, REILHFME, BEEEHE 1

x++; ZF { int y = x; x = x + 1; return y; }
x——; ZMF { int y x - 1; return y; }

X; X
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BEIBHAF

BIEEMINE (BR)

o WEEHMERRIGZEMMELERAEE, FIINEFR T

while (counter < 10) {

++counter; // counter++;

}
o g b, IEHERBIER++counter; KREF
o ATEM++cAIAEZFEMIEN, FEMc++FERIRR IR
o BXL, KESURMEBMLMMAU, =E—BHMITHRD
o ERERIER, FEXT_ENER

int counter = 0;

while (counter++ < 10) { ... } // 10 iterations {0 ... 9}
int cnt = 0;
while (++cnt < 10) { ... } // 9 iterations {1 ... 9}

Shttps://stackoverflow.com/questions/79942587/
which-form-of-incrementation-is-best-for-speed-in-c
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https://stackoverflow.com/questions/79942587/which-form-of-incrementation-is-best-for-speed-in-c

o EfEATHREBNEEFSHANEAEFSHHNEEE
o Hik. tHRE. UML EZHE
o HWET. ELHKHE

o RIFIERIMFFLE. EFEMIEIRGH

o if O { ... Yelse{ ... }
e while ) { ... }

o ERIEA. HE
o MEERMEZAHERZEN. BIEAR. REMBEEZER
o BRI i .+ - %/ % << >> > >=< <= == I= =
o AREEFHE: static_cast<> ++ —— 7: += -= %= /= Y=
o BEEHEMABET —ENA
o BICZEMHMRER
o BITXEHAE 4201212, AHEMBERTINEGS, AHIEFEHA
M/ LB AN E MK B
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225 3k

[1] Corrado Béhm and Giuseppe Jacopini. “Flow diagrams, turing machines and
languages with only two formation rules”.

[2] Edsger W. Dijkstra. “Letters to the editor: go to statement considered harmful”.
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