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GKxx
“  GKxx is a 20-level ent ech ﬁ)rl Com Science and Technology.
He has been a TA for mult ple timeés d has tade signifftant contributions to the course.

e Bilibili: GKxxISCAS @ % b :'/ a .g »

e GitHub: GKxxUCAS -> 3

X
-
-



https://space.bilibili.com/1656746432?spm_id_from=333.337.search-card.all.click
https://github.com/GKxxUCAS

TA Members
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TA Members

o Z=iEE M. Lichf2025@shanghaitech.edu.cn

o AN heyx2025@shanghaitech.edu.cn

o 5KZEVE zhangyzh2022@shanghaitech.edu.cn
o JEME jiangye2022@shanghaitech.edu.cn

o [N Luyj2023@shanghaitech.edu.cn

o IR wangshh2023@shanghaitech.edu.cn
o 5KIIN. zhangfan2025@shanghaitech.edu.cn

More information can be found on Piazza under "Staff" ->.


https://piazza.com/shanghaitech.edu.cn/fall2025/cs100/staff
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3. Fa

3.1. At AE*¥ C/C++?

o NT 2 BRI [T/ XXXX......7
HE AR SR A IR D

o MBZRIAPRIEAATIE, EATA, BEM, ELEH
o HRIRASIHIRE
o MA. AlF. FEay.....

9/63
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3. Fa
3.2. BREFFXI IR
X PR, WOAEVERE LR

o fRIMEZARZERSKE TR (EF IR EH
o B, FEARILARIKIA
o (Z£R) JRIZHESEI
o XM ERFIR, B AXHI? WRhEL?
o (UNUMRNRE “"FlE" AN, HAEMNIINAREN N B SHIRIR,
o “FERFMRANILL,

10 / 63
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3. 74
3.3. XFFERWIE
Bl TR SRARTHIN,

o HM, HFAUAEE, SMETTAESIFRSIA, iR,
o FrH=ES TA IZ N check,

o SLVFHIAIAN debug

o SN Al THHBN¥ S, bbanik ChatGPT/Copilot FRERACAD,
o TFEIEHENKIE,

o HEZILHEMZRAMA, ML, Al AV,

11/ 63
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About TA's responsibilities...

You can ask TAs to: TAs can refuse you to:

o FRBEBIRMED AT RETEEM A o 75 Al KIS Debug

o HBNTIRFIRIEANE o TEARA HATIEMA IR REE LR R
o [A] TA F3RZESJHIWN Debug

o FIHIHRE S EMES
e 1f Deadline ZBifELUR IEHANACHS
o JEKAENL Deadline

12 / 63
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4. Review
4.1. FI500 8

e Option 1 : Code editor + Compiler
o Code editor (fXf3gwiE#s) : VS Code
o Compiler (4WiFE#%) : MinGW (Minimal GNU for Windows) is suggested for Windows users.

e Option 2 : IDE (Integrated Development Environment, ££H&IA5)
o CLion, Virtual Studio...

GUERRMINIFGR, ] vs code, [RI4EIEH AT DUM R RIENHIFERIFTE T K,

fE%E I H B AL SS AR S B INE 2%, AT REF 5 8 LERERIRII—1 IDE, RoyedTa] PAREB)
SEGE A TR BAA PRARE R H #AE55,
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4. Review
4.2. Introduction to C/C++

e C/C++#l Python B4 AF
o C/C++ W%E (Compile)
o Python fi#k: (Inteprete)

o WiafT—1 CIESERF?

15/ 63
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4. Review
4.3. miFiESTEFES

Machine code ]Can be executed

simple, direct translation

[ Assembly code :J Compiler/Interpreter

Compiler/Interpreter

High-level languages' code

C, C++, Java, Python, Rust, ...




CS100 Tutorial 1 Fall 2025

4.3. wiFE S EEE
GEMES S EENE

o CiEE SRR TS FERIIN AR w3 i — #HHI AT
X (.exe / .0)
o N T HEEMNERY RS HITREHRAI LA K
et (e / .h)
o JLEMRARE SXH AT PAZREE L E A ST
% (.o)
o BEMR—ITIIBAFEREMNGINRM, HHZMWIEIN
— AT P B — S

N

111

BREEESSERRENE

e java 1 python RYJE XA G217 B fiz
AR B B

o T ESFEILKFESL

o KIlt, MEANESEEER "—WE, Flitiz
177 IR

#22f%(machine code)

#1223 (machine code)

FH S (byte code)
$UTIE R+ OP/4HE







CS100 Tutorial 1 Fall 2025
5.1. miIFFNEITRIBE A TIE
B FATTIAERE — DX "hello.c".

o HiE, HITHFEEHIFET,
o Command: gcc hello.c -0 hello
= -o" AN ERIH SRR, WEREH -0, XFRFEERIA Y A"
o YmiEZIa, PIPITSUIFHAE K
= On Windows, it will be named "hello.exe".
= On Linux/MacOS, it will be named "hello".

o ¥R, BATFEEBITAIHUTXE:
o Command: Linux/MacOS: ./hello; Windows: .\hello
o IR AIDINEGE, HES “—WNmid”, (KT8 1G5 5E =M ])

19 / 63
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5.2. ERigPLRIFIEIT

X RN TR — R

We should type gcc hello.c -0 hello and ./hello in the terminal (%) to compile and run.

o Kyiise—/NCLI (s 175 m), AW ESRIERGUERE, BOMERBIERGENEBITAI T
o

1£ VSCode/CLion &5 ihts A LF54:
e VSCode: ctri+ FFE%Kim, BRIA working directory 24 fi4T YA,
o JXHLENT AFRATEIAE VSCode HFHTH— XA 2 B

e CLion: H& MH "Terminal"/ “&¥m”, B Alt+F12
o H[PAJE od ENTTMHEAIAIE (URFFZRIIE)

20 /63
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5.3. /15T = PATH

Y ARINAT gee hello.c -o hello HYI i, TRMEEEHY gec 2R L IELEFALHT gee (Linux/Mac) / gec.exe
(Windows)

W‘JQD, Windows ERY D:\mingw64\bin\gcc.exe

Zm AN TR B RAEER A gec 2 D:\mingw64\bin\gcc.exe?

21 /63
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5.3. /15T = PATH

YARIAT gee hello.c -o hello FYMFfizE, TRMEEEAY gec BAIRLIEETAH gec (Linux/Mac) / gec.exe
(Windows)

W‘JQD, Windows ERY D:\mingw64\bin\gcc.exe
Zm AN TR B RAEER A gec 2 D:\mingw64\bin\gcc.exe?

o D:\mingw64\bin SN PASEAS & PATH,
o PATH 12 T —HRANH X, JIREZKmPRA— T, RASTEIXEHKHIRIREBT M BT AT AT
XA
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] . 4100 RO W Sl @ 37%
VSCode/CLion A B A H 8417 9 5 4 g8 e 20 0000) 3
1. AR < 2 RIS 2020 =
. \ PR TR, Ra deiEr i
ORISR AT HUATSCEERT GDB () o m;; j;f;‘f'ﬁffm ST

N avyu ¢/, 7.
SERITE AR L, ANaghirigft—Le 7y (E 0.
ERVER TR,

T43:30

W4 E4IRES, 4% BER IDE X!

o] — T E£&(], vscode XX
Fc++1105

BRIE1E

1], BEEVIFM A
15, FLERERMESE w

23 /63
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6. IREKEX

rey — 3
6.1. EX—1 K%L
1875 ReturnType FunctionName(Parameters) { FunctionBody }

o WFE REBESf:5—T
o —PNRRERHIZHAHIRAG Y S, IR MHEZEAIS W T,

il NHEEEE f(x) = |z] WSERDREMEREL R 2.7

-

int floor(double x) {

}

/] ...

25/ 63
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6. F1IREKEX
6.1. EX—1 K EK

— R IERZZ NS (f 1 S1 X So X -+ X Sy = T), FBASENIUERT 2S5 1R,
o MR EMAT—NSESHME, BARPIAE R, (int x, int y) ARIDIEEA (int x, y)

/

ReturnType myFunction(Typel al, Type2 a2, Type3 a3) {

/] ...
}

26 / 63
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6. {115 EKIZX

6.1. EX—1EKER

— DR DA IR ME, XA ERBOREMEZRAN void,

4 N

ReturnType do_some_work(void) {

/] ...
}

- J
FECZREBAE, CREAANOUR "z 25 IRE—ME", eLbr bt —hBAAREIIhE
MICRS PR UK, JFHAEREN 4T

27 /] 63
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6. IREKEX

6.2. C By Pi%E &g im) i ]

X SR

R SESN RS EH I RENLZSE

M CH A, CHZEINKXNT, FAREAEZSH, MEdER "accepting unknown
parameters", XN E C23 FA HHMIFER,

o XE CH— P, EENIARK CHMNEESECRAIAE, XAlE BRI mE NS, H
WER 5,

\

28 /63
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6. IREKEX

6.2. C By Pi%E &g im) i ]

X SR 2

PRBUNRATIREMERA, NRR[E{EZRAEINN int

£ C99 ZHi, —MHRBUNIRAEIRME{ESA, NERENERBIERIANN int,

5z LAEIAR C BRI ARIY “BAN int” BN, 7EMREH & FIXFS M55 & AR
111,

o FEME, NTRFCEFEN LCATIHREG, WEBAMLERRIIXMGE, UL

warning

29 /63
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6. {115 EKIZX

6.2. C By Pi%E &g im) i ]

X SR 2

PRBUNRATIREMERA, NRR[E{EZRAEINN int

YRR BE NI — 2 N FIXAEHY main RRIEY:
- N

main() {
/] ...
}

- J

AT EHR CIEEHEE, WRRAHERNS L,

30 /63
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6. IREKEX

6.2. C By Pi%E &g im) i ]

X SR 3

BB = s, C Al C++ T A

A — P AREF RS S Z AT 27

4 N

#include <stdio.h>

int main(void) {
int x = my_mysterious_function();
printf("%d\n", x);

}

31/63
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6. IREKEX

6.2. C By Pi%E &g im) i ]

X SR 3

BB = s, C Al C++ T A

CH+ fmiFdn = — T IEEHES: ".. was not declared in this scope”

4 N

a.cpp: In function ‘int main()’ :
a.cpp:4:11: error: ‘my_mysterious_function’ was not declared in this scope
4 | int x = my_mysterious_function();

| A ~ ~ ~ ~ ~~

32 /63
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6. IREKEX

6.2. C By Pi%E &g im) i ]

X SR 3

BB = s, C Al C++ T A

C miEds = olr, HHASH—DN2 ARNZM warning: "implicit declaration” (FRzXAYFARA)

4 N

a.c: In function ‘main’
a.c:4:11: warning: implicit declaration of function ‘my_mysterious_function’
[-Wimplicit-function-declaration]

4 | int x = my_mysterious_function();
| s s et it

N /

élfj&, Ch=y e ﬂﬁEl’J PERE e =R AR N my_mysterious_function TIERIEL

33/63
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6. IREKEX

6.2. C By Pi%E &g im) i ]

X SR 3

BB = s, C Al C++ T A
C tRiEIN PR “BRHIARR”  (implicitly declare) TIXMMEREL, T2HE)1 2884 358,

X —HI C99 EHEMER, E8 T MEFHA (backward compatibility), ZRiFaHRRIRENA F, HE
75— warning,

34 /63
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6. F1IREKEX
6.3. main ERENAYREIE
PRI IR DM E B 25 & TR T & 1,
e main IV “HHE" B2’ —BEFWNHAHRE/ ‘18

FI5”  (hosted environment)
o main KEORME 0 —FEFIEHRIBH
o main FREGR A1 H EH— R
o —EREF X HAAFEIIVIREMERIZAFEIRYE S
o WHIEFHME “EMiFR" KAENERIRME 1,

3
&

B rEEEM

b3

1
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6. 1IN K %X

6.4. scanf # printf X

scanf 1 printf & C & T H 5 F Y H NS PR, 73 B T MObR v B A\ 152 BOESCHE AN A0 Am R B T E2K
o

O BRCOMAERER, BEUEREERXERRIFEENEFEE, —GKxx

e CPP Reference: scanf ->
e CPP Reference: printf ->



https://en.cppreference.com/w/c/io/fscanf
https://en.cppreference.com/w/c/io/fprintf
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6. #1IRERIZR

6.4. scanf # printf E X
printf FRI%Y

o UJHE: [AIbRiEER IR AT EIAS LAY SR,
o JLAIHIAL:

include <stdio.h> // BB ELXHF
int printf(const char *format, ...);

o format: FITER, HLEBITEIAISCARTIRS Al BEHATT,
o ...: AJZESE, HBEMEALINE format AR B PATFILAC,

37 /63
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6. IR EKEY
6.4. scanf 1 printf KX
printf PRIZSCRAS 2l B BHARF

BHHRF I Ll

%d AR ST HEHIEE printf("%d", 10);
%f BRSPS printf("%f", 3.14f);
SLf  FHOPORE L7 Ak printf("%Lf", 3.14);

% TR printf("sc”, 'A');
% T printf("%s", "Hello");

%p FH e E Lk printf("%p", &var);
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6. 1IN K %X
6.4. scanf # printf X

printf Example

4 N

include <stdio.h>

int main() {
int age = 20;
float height = 1.75f;
char grade = "A';
char name[] = "Li Hua";

printf("Hello, my name is %s.\n", name);

printf("I am %d years old and %.2f meters tall.\n", age, height);
printf("I got an %c in the last exam.\n", grade);

return 0;

\_ DSC) / 63
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6. 1IN K %X
6.4. scanf # printf X

Z5

- R
Hello, my name is Li Hua.
I am 20 years old and 1.75 meters tall.
I got an A in the last exam.

- J

40 / 63
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6. #1IRERIZR
6.4. scanf # printf E X

scanf PRIZY

o Jjtie: MiniERAKE (GBEE SHR) BREUE LA,

o JLAIEAL:

/ B
include <stdio.h> // HIMBELXHE

int scanf(const char *format, ...);

- J

o format: FEFUIZHIFATAR, fEE EREHIBHREIA,
o ... AJEBY, WHUEERRMNE (A & BORHEERIERY, A EREEH AR A B B i) o

41/ 63
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6. ¥R K%Y

6.4. scanf # printf X
scanf PRIZSCAARS CFE i AT

WHRF i AN .|

%d EECE RS HEE S scanf("%d", &num);
%f TRECEANE 17 A scanf("%f", &score);
BLE  TRECAORS ST A scanf("%Lf", &pi);
%¢C BREEADN AT scanf("%c", &ch);

%S BEEFER GAZHIELE) scanf("%s", str);

R BR % (FRIHRFEAEFREES) Fb, BRI EFIBHN &
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6. 1IN K %X
6.4. scanf # printf X

scanf Example

4 N

include <stdio.h>

int main() {
int numl, num2;
double price;

printf("Enter two integers and a double: ");

scanf("%d %d %Lf", &numl, &num2, &price);

printf("You entered: %d, %d, %.2f\n", numl, num2, price);
return 0;

43/ 63
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6. #liR KX

6.4. scanf # printf X

S S

1. & IBEAF: AT int, float, char FFEARRRIA &= MAEH & FRECLHINE, BB scanf("%d",

num) ; (é%ﬁ*%l?ﬁﬁ)o
2. scanf [IRMIE: IR [EIRINEAYEHREIUNMEL, o] H T RE R A & i,

e R
if (scanf( , &, &b) = 2) {
printf( );
/] BIEMANEPXFGLELIE
}
N y

44 /63
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6. IREKEX

6.5. "A+B" problem

/

#include <stdio.h>

int main(void) {
int a, b;
scanf("%d%d", &a, &b);
printf("%d\n", a + b);
return 0;

}

45/ 63
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6. #lIIR KX

6.5. "A+B" problem

ZIEM ST PITT, BT, IR a A b,

® scanf("%d\n%d\n", &, &) =KL 24? IK—i,

46 / 63



CS100 Tutorial 1 Fall 2025

6. #lIIR KX

6.5. "A+B" problem

ZIEM ST PITT, BT, IR a A b,

® scanf("%d\n%d\n", &a, &b) /ﬁ\%ff, HEWREA ¥ — M EZATE/ ML,

o BEEMME:
“ R FRERPREMA DTS H PR S R AT R HES B TR (HEAT RO @IS
INJE A isspace RECRHIWT) ., FEFENZ, EMAFRFES, "\n". " " "\t"sRE M 55T 2]
e Xl

o whitespace character: “THTHF, HIESHS. #1T. BIZE, §iFRE,
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6. #1IRERI=X

6.5. "A+B" problem
LEFRATT— 20 0 B 7 A TIE AR -

1. R HITH scanf, FREH P A
2. HP&EIN 10 8)E% RE1ZE ([FIZERE A TEITRF \n)o BEIFR AZZMPIXBINEZ: '1"'0" "\n's

48 / 63
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6. #IRERI X
6.5. "A+B" problem

3. scanf FHUGHRATISEFREH "sdnid\a"

o s BOHVECER 10 AL R 2. BGERUR, MIASHMK AT \n.

o \n (HRFAFEBPHIE—MATD 1 BR—AEAFR, BRI, TER sanf “BFHALE
B I S 7
" SHETRMXEEGA D \n', EEREBOFER 7. BIERWXZ T,

o T MRFREHTIN \n B—MED, TIRR— BRI, scanf T2 ZRIMK A2 ]
B, HRREIE, BOVEIEESARR TR \n Bl a ERIERET KRR
55

o MRS P A, FONZMXEZT, B RFEECE 22 N RHAW el 12 1,
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6. #lIIR KX
6.5. "A+B" problem

4. AP gREm A 20 NEHE FEZE, EZMXPINAZ: 2''0"' "\n',
5. scanf k&L T
o BATHEE TIFEHFMF 2. XN "2'WE T \n f58RBELESH CBRHEZREHFR) .
o FRIEHLN, XA "2 NEHIEFE, BHUREl (push back) FFAZMX A, BEZMXHANEL
[B: "2""0" "\n's
O scanf LIPS N FERFERII R —H70: %do %d [F4F MBI IX AR TR 2 B T 2840 20 HE AL &
b, ILEGERE, FZHIXFIT: "\n'
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6. #lIIR KX
6.5. "A+B" problem

6. scanf AREACIRR UF AT B ARG —8R897: \n (38 AT
o [Fff, EBBUFEREZMXAERR' \n, FANIX FHRAE S
o [AFE, BERNXFMEDMBEXRER, HEMPMA M EZETIER "4 XM a2,

7. IR RE T, EIRIEHIT scanf ¥, FREHFPRA—TNETBEHFAT (ttﬁﬂ—/\éﬁz%\ — /TR
F)o HBESMEMA-EANR (WJZIDI?ﬁ@J’J”*/\%lX%FIE@) scanf &2 TAEZHFRT X', A
RETFBENRBOI R,
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6. #lIIR KX

6.5. "A+B" problem

ZIEM ST PITT, BT, IR a A b,

® scanf("%d%d", &, &b) AJ DANL?
o nJPL! HIXENfH2WE? BEINE:

e “ nod" PUEC— N1 HHIEEEL, IZEFERIRE NS striol BRELL 10 NEESEET B A IS XAETE],
o strtol BT HR? HHEEFEE >

“ strtol fIEREH str IEANFE T FERFBEFREEE, strtol SEFHFMANSMNZHFZR CEXEA
isspacelRF) EHE[FRFIZE—NMEZBEHZER, AG...



https://en.cppreference.com/w/c/string/byte/strtol

CS100 Tutorial 1 Fall 2025

6. IREKEX

6.5. "A+B" problem

T printf

double FEE ] wUf frH. QOSRFRA %d FuH, =EME?

-

#include

int main(void) {
double pi = 3.14;
printf( , Pi);
return 0;

}

53 /63
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6. #lIIR KX
6.5. "A+B" problem

FT printf

EAIER pi By int CNEGEREE) A EIRER —FE15?

4 N
double pi = 3.14;
int pi_int = pi; // pi_int ER 3
printf( , pi_int);

o %

54 /63
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6. #lIIR KX
6.5. "A+B" problem
T printf

£ scanf Al printf H7, conversion specifier 55X M AYZEERAIAPLEE undefined behavior ~: 1R

AREXT BRI TR AT BE
DN VRPRZ R W=t

= ) /S A I\
L e B

'H—r AN N Nl [mun]
s /N

e a B EIXEHEREAR T, AN, i n] U A & undefined behavior, FrPAE
MR Z X A undefined behavior, Hin] AEEAEXITREMIEE, X522/ a1E S i,



https://en.cppreference.com/w/c/language/behavior
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6. F1IREKEX
6.6. Undefined Behavior

Undefined Behavior (CR7E X478, fFR UB) 2+ F I —MIT0, X T X178, AKREFRRE
(C/C++ Standard) &AM ETESR,

“ "Undefined behavior": behavior for which this International Standard imposes no
requirements.

e ISO/IEC 9899:2017 ( § 3.4.3) (C17 Standard)
e ISO/IEC 14882:2017 ( § 3.27) (C++17 Standard)
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6. FIREKIZN

6.6. Undefined Behavior

XEWE, UEREPITH IR E AT R

o FRIEANHIE : FRIESAE A S, IR EIE A2 B 5 221 T v el 45 5

o LFELZW: WIFHFA—EFZENNLHRFHRNES (RETNRFEHFREESZRZHES), F
BIRERYmPEas Al DARR BRI 52 B 5 UBRIAHH,

o (EAALHRAERE “FFEnE" BY: MARERAEE, RIReRAEREIE AR Z AT DIz, EiGEAR
T

o PRI, o M HIEER,

o RIMHEPUEH HELREIRIITT N,

o TEIBATINARTR (fliN, segmentation fault),

o RIMHGIE, RS HKAIERIT N,

o fEfbGRIE T, SFECZATEZ GRS EIEBRECERER, MR 5 IR RRRT T R,
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7. Tools

CppReference/Textbook: C/C++ IYRIRIE 5 SH Tk

VS Code / Clion: 514, debughiTH

*“Debugger: #BIWRE UEHT debug HY L E

*CMake / XMake: — MR EEE T HE, 7 PAIFERNRE Makefile #7200 H BV EH,
*Git: = PR E RS R AR A s TR

Note: i ES (*) WLAREZE, BERERMPREPHITIHENGH, 17 ERAM 1 EeIIH
%, BANSIhEINIRR
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7. Tools
Debugger

e breakpoint: fERPEMIBITREGEHIT, DMEEFAMEBRPEE ITREHITRTRIIRZ,

o R EREFIBITH WA ZFRIEIE,

o BHHUT: —H—HIZITRF, FIPURIT (Step Over), MEAKEL (Step into), AT PAFAITERI%R
PRI 0 HAE LR P TE SR 2 582 (Step Out),

60 /63
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7. Tools
Git

git init : FIUptk— " git @

git commit : ANHILRTE G H X

git reset : 1Ry B | B SN

git log : /RSO

git push : {EAHIAYE N FL IR R

git pull : Mz BZe i et HY) BE A A A 2 i (2 JE — 5
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7. Tools
Makefile /| CMake / XMake

o Makefile: — AN, HE T —RIFNFITES, HTHES nake LEUAIZRIFEFEEZEF
o TEIEAMYUL: FEFRATTENIA T gec hello.c -o hello XAfian4>, PANEEZMHAMG S, HITHINML
o YRA]CATET B AT IE IS make RmIFIRIIIH

o CMake: — 1MEFEMNHIRMEZRSGE, £/ MakeLists.txt X RE I H G, CMake A
PUAE BO&E F AR & Fgm e g iy Makefile 83 H S

e XMake: —PMRHERMNEYXEWETE, #H xnake.lua XARE XIH AT, XMake $24it
T RSB R TORE, EETEA A E I,
o FELTF CMake, XMake B IR EM S H,
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Good luck and enjoy programming!




