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Abstract

The C programming language course is crucial for building the foundation of college students’ pro-
gramming skills. However, traditional teaching methods often make students feel bored and unin-
terested. Therefore, this paper focuses on the application of the EasyX graphics library in C language
visual programming teaching and conducts an in-depth exploration of it. To enhance students’ pro-
gramming and problem-solving abilities, a game project for graphical visual programming, namely
“Plane War”, is designed, cleverly integrating it with C language syntax knowledge. Through this
project-based teaching, the concept of the EasyX graphics library is introduced, demonstrating its
significant advantages in stimulating students’ interest in learning and enhancing their practical
programming abilities. At the same time, it incorporates constructivist learning theory to cultivate
students’ subjective initiative. The “Plane War” game case is presented using modular teaching from
easy to difficult, targeting the issues of students feeling overwhelmed and having a shaky grasp of
basic knowledge when independently developing projects after learning the fundamentals of C lan-
guage, such as arrays, functions, pointers, and structures. The aim is to enable students to quickly

integrate and apply their C language knowledge while stimulati ir interest in learning C pro-
gramming.
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CHEERARYHTH
FEGMREE 5 H, T
HEEAMEIT K Java
C IH& # T I H
AT, THI D0 GOl T
P2 SR SRR AR L W R R AE[2]. 177 BasyX /285t C/CHIEEEE, v ULHFBIEH C/C+iBF 1Y)
PR POE BT B AR mAE, AT EENE D2, @B TR, C iEFIRER L
HIMATE NRARBCEE FIRT], C B S MR TER A BCEE, MMESG R EIR B RIT 4K
IH X, C 1E S RECAEAWIBEAT SCEFEIE,  BUHE A Zey Rilad Sti— > 58 B 8 00 H M #EAT
MHEES), B AERANG B XS RS, o kAR ELGEEee, e A B sk
bRl BRI ZR G HEJI[3]. Bk, ASCLAFET EasyX IR EE vt B KHLR A A It H AL A %61, A
RAISRE AL 1) 77 TP R 3, E 0] LATE C 18 5 00 H AU IR 72 vy R 538 AR

12 Cili 5 I EAL B AT, @i 3 SO I B Ay — R B A HE, W B AT St
JIMISCHE . EoRiASE ) FAEJEA HR AL MR b, i SIEEA BAER, 323 EA R i AR S
T CIEFRENARING, X HREREEC SRR BARZ R 22 @3 S>3
R AR S AR R E A . BN, AR FIR, R I FHEEH
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BRH P ESEEAEE SR, B, #FdREBREANNE S, WEEE RS RIE L WaEshPE,
EAUA B 3T R I 5 SRR 22 SRS, A Bh TR 9% 08 2 2 A SL e 1 A QHT 4 1 = R 5
NA, HENBEF RN AT [FR, ERERIE M3, FmCAX R 5 A B T B ar ik
R BN )T, BRI B £ T RE TN S S ST IR, AT B R R R B IR I g
fit[4].

2. EasyX B EE

EasyX /2 — NI U C. C+HiE 5 TR S P2 B . B REW AT & 8 72 X W f £ g R G 5 26
BR, BB E ZHNEESH S5O K6, WKHIAR T C/C+HH1E S 78 T AL gm F2 4T 1 B
FILF, e T MIERE B2 BB 24k B St SN [F 2 IR mFE TR, NgmFE g 24t 7 —/MEdE
FEA E T gafE TR . (EHEA T, BasyX RIH A, HIZFEEKGE 7 A VC6.0 B VC2022 K%
Visual C+HhitA . BasyX % Fe I 75 1] B 5 402 203 P bR B S R ASE S BT JF R, AR T ARARF 1 HE 50 LA B2 5
UFE AT R F R R, Wn| 2 Y)EH NS . iS22, EasyX NRF AL

W ARFET 5]

ARSI RL R A0 X 191 H 75 22 211 EasyX %,
L], BARBEBLIIRIN, BN AT TS TR
U eR L, DR S8 SRR TR R A, 45 2 AR SR 25 T g & I I H 2 I AAHLAS B ARG, F A
{8 FIX LL ThEE B B [FI B, 5t BasyX JE AT S0 o J#d EasyX B PEBETTHERRIIE R T H , ik
TUH RS, 5% E A E e, k5 A T DS B B AR A, T AR 5 i A2
AR, AT DA — B 3R T2 ”%9;@,%ﬁ%%%f%%ﬁﬁmomwxa%ﬁig%ﬁT

S A EasyX JEH ML, HEREOCHR, B Lib SOk
include A N 2543 Il 75 UL ZpVisua J helude A 1ib ST RIA][7],

i dil i 1] BasyX [ (0 BUbs S 2 Kk

LAY

TH HCEAE N RTEMUE A RO 2 el B A BRI A EE I B e Bes e i a2k, @
Mol FRETHMZEIH, S F WM AHEE, SAETH HEE R T2 S R AR S H
I, AR BRI T B R I H R, MR 7 % MR St 3 1 KU R DR, R 350 H 2044 %07
R BOMEVHE A RIR AT o FR RS S B BRERTE, AN BB 5 SEhr s &, AERUTN
R EAE FEIH SRS FM B RS AR B 0 H AT S S R e S A, B B R I
IR, TE AR, UMAG BT E AR SR — Fb iR, AR T AR i DU AL ) 2 B A8 .
RABLCT, S BOCE AT I H 827 5] R S 0 R B S, RN 2 A B B R HIE R T RN
R BRI 5E B , X FERERE 7840 WOR AR L ARSI TE, L REIA BRI R MR H[8]

3.2. B UHFEARNRE

HUMRATRS L P6IEITH , B 0RITH B SeRniR sl AT G 89777 58, Bt ol H N i AR 50 B3
PPt . T — R R I E RS A A R BUE AL TR AT BN OR A A AR S R, PR R LK I A
RS TR . O T iR A AR I e R BB, A2 AR e R A B AR L L T BN SR SR
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R T DA BR R AR TR T R AR BEAT 52 20, BN T H BBk A S5 9Tl 5N R KL
eIt H D) R HH BRBORBEAT 700, TRl B 1k 52 A A2 1 i 2 A5 PO AT 39T At 0 S S ASE A ) i 72 B AT
JiiE, VARSI I MBAT T RGP RG22 )5, BEE AR NTITRE, PRI AR A B 5 K DA
FRRCEXE RO 2L, TS GRS “HR” MiH .

e, WA RORATRYS, A RS AT ERAE IR AL b, I H QL. R TR
R AR, AN R BEAT UHI R, M IR E LS T € 5 . AEIXRERI H AL,
FABRMEIFE., 15E, X HOSTREMRENTECR, a2, AR HE
F), W T CEE ML, BARERE. BN, B, R IREN. SRS, WL T BAERS
RER, LPHELBARE &, A, FoREGIB RS AR EE I, 2AENBRRE R AT

B HOCHURARIER (95 E LR
% RS UL
PlagP

4. I E&
4.1. RETAEAMERG
e 1] image CAF 5 ¥ .mp3
ual Sffidio 2022 gw#E CHIHIAIE S, L

i/ Visual Studio 2022 1ENERIT K EZHA:, {FH Phot
Bl FHREE R, HRK XS & 5 R png M O, 4 N\ 388 3¢
1 5 2R HEE R M S PlayPlane ] Music ST g
DL 50 R AR TSz i o

4.2. YRR

FUEEPTHMTIH 2@ CIEF S
i3
(1) WIaGAeRE. B Ey; i

KA R BRI R BT 200 3 A F

TARRZ LA E. Bl T 2RI, HERT
AR E DA, X G L U R BT A6 PR SR, O JE BRI R T R SR R Y
PR BRI R R EEY) TRITA i AR SR AR B RS S BE B R T BB B RES,
9 RIE B I A AT B4 o WAk, AR S o AN TR IK —2A, e DURE I R P 7 A
B BEIR (75 5 FIAAEH, FRERER A EE R E g ok, ABuK R4 E
ARG .

(2) R (I A LR G s AR T 2 RIS . o, LR R i 6 5
ARYET S (P A (U B 4 1) R Sh A R B i ke 1 LI AT, Qi e T 1 & o 2B 2] U A2 3 B ¢
TERAT I BN, RV BAGAR LR« ORI H AT A e R A (K3 AR 4R 4 o RIS A T2 DR B i X
WARAER L) AT, e S R S SoT R (KL S L BRI SR 2 M A B AR, — BUAE AL
i, D fic R S RO R A (AT 0« RKESE) o BRAh,  BRAR F B BT B AR AE — e TR AT S el ik T REAN
FEPEHTB EX T SR AR R R T e R, BRI e i) 2 FEPE A R 1

(3) Gitid: HRLERLIE TR RS 5 R, BTSRRIt i S 15t 3 B2 Al 7y o B
FBTGETBUA K70 BN HP EL(CE (B B e (8, 7970 BOm % e 1 Bk fE i kb IR BLIL 95, v i
NEcE . SEAEST (S 0 HP (B B RHR BB R A ARRES, — BT, Wk R, gt
EPUIE L S SR BN IX e A, AR BT RENE TR T T B SRR AR I, T Bk
ol S A R B I R R I 5 R AT B

MUK BRI REQTIE 1 TR

i
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Figure 1. Function module diagram of the Plane Wir g
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Figure 2. Game logic composition
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4.4. KR EBNET

£ Visual Studio 2022 ¥4 i %% 37 5t #4245 Ja (WL I 3), JFUB R xR i 28 AT it AT xR 28 H. %
HMFEN: B, FIA Visual Studio 2022 H(#) EasyX #ifF R BT 46 S H, F BUbs s JTah i sk 4% 4l e
FENT I aE R . BEAFRRSE, BT “W” . “A7 . “S” . “D” BEHIEA WK E TN AES
1230, ik FrR AT RE 2 M TR ENL3]. B CHLA ST I T SR 2IEOT (L, BOT WLk, BT
M BN 105 ez, WHRFET7 CHRHE R IR CHL, A2 FJ5 “Buk HP A" sk 1. el fE
DU AR AT DU O] Rt 2 bl 1 B, RRARAE—AMEE, “BiZK HPAE” ¥900 1, FINEA b A2 sent
RoRHR HP (8, MEEDiRRGEARE . RS TERRE, CHIN T K a w 4 eI 8 5
e, 7E—EREME b nl DA Bh Do s ek e 1 o b i R 3 R BasyX BB 1) 2 B O H AR BT,
WRACEMEEL 2 —.

Score:l

oo

5. MBE4XEZFERSI
5.1. ZFEHREMH

AT EHA P AR NI 2E 2], NNl R, F LT S I ek AR O
W% 2 5k, RlRRIEFRRIEFRPFIRES . FHEEE “plane3.png” ALK “planed.png” it
RIDIATHES, RABWHIEEREAR, &K FEKERERERT DL, WK 4 frx.
5.2. BIEEO

WIES SRR 2H AT D, PAFERFE A LAO, 0 NES, XK ARIEA, SEiEn,
Y SR E T IA R, BETE . Wil RS DR AR RS, AL H D . 3T IR ST A
BT Ja S Th SRS VR N UEAE,  [F]I H E S 3 61 B B X )2 2 i ik s AR Ak 280, T it
JRIRE 5 Fioso
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plane3.png plane4.png

Figure 4. Prepare the picture materials

E 4. EEE R R

) 7 @

height
1467

PR E O

—— width ———————
1055

e window design diagram

HigitE

5.3. BEiEt

KHLR KRR R T T BasyX FEFATH A&, EBasyX &% T Windows FEEmE, & Windows
R E R IS R AT B, B Windows RIS FE I RERGE, 45 P SR — AN TR BGR R T, Wt
AR T B E R A, B& 2 Windows HIJEJE APL S28l. #& T ERB, feib=AEN
TKHLR IR RIX AT H B L CIBEF AR, REdgmiEae )1, BEREEG AR 6 iR,

I H 51 EasyX B PEETF, [FR i Windows APL ()2 64, ¥ C 1 & FiRa4s A8 &
L I ZRERIlT . BREOR . YRR TREHE S5, 0 H RYE I B R A R AN AR A, g
A

(1) WiEaAerEs: WIaatbd 1. MG CHUN oS8, SNEI R =6, 17 2 88 DRI 775
RIROE SR, SEIUE RS MBI, XMER A B EE L SRR, JEI DL EasyX BT
RIS SR AT A 1 ek SO S S it — A e BE AR AEZE, [R5 H 5N BasyX BIE FEiX — 4,
TEARD R -
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paR

ik

E

REUR S S RATER

A

AN R

ur e algorithm design process of the Plane War game
R E SRR RAE
#define WIN_WIDTH 1055//% I % J&
#define WIN_HEIGHT 1467//% 1 & &
#define num 15/t F e XT3 8E=
#define Num 15//F M KE =
struct Image{ //easyx Mifi
IMAGE begin;/ilf & ¥ 44 AL 1H
IMAGE bakcGround;/#5 5 B J
IMAGE player[2];/FtZ ¥HLE F, T B RTHERD
IMAGE bullet[2];// 13 & F¢
IMAGE enemy[2];//&H1 1 B Jy
IMAGE boss[2];//#H1 2 B}
IMAGE daoju[2];/ I IfiLiE E.pi 7%
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IMAGE miss[2];/iB W Fr, BHLIE &

IMAGE end;/45 9% i ]
}image;
srand(GetTickCount());// % B FEHLEFH T
tl = t2 = t3=t3=GetTickCount();//3K B R Gt FHL 2| 24 /i Fr &3 i = 75
mciSendString("open ./image/game music.mp3 alias BGM",0,0,0);//[F] 2 AR ¥ £-4% 0 K 3% 745 e
mciSendString("play BGM repeat", 0, 0, 0); /4% & 5K
loadimage(&image.bakcGround,"./image/ok.jpg"); /B F INEFELRAT
loadimage(&image.player[0], "./image/plane3.png");  /MNEITK KHLEF
loadimage(&image.player[1], "./image/plane4.png");
player.x =WIN_ WIDTH/2-60; /I BT F B ds
player.y =WIN_ HEIGHT-830;
player.flag = true;//BL K KHLIRZS
player.HP = 1;/#145 4 av{H
for (inti=0;i<num;i++) /PG T35

{
bullet[i].flag = false;
bulletl[i].flag = false;

}

(2) BB GiEmgEg, R W, o D7 BEFEHEMA ALK LT A, kT
PR RE 2 M P L, RIS SRR i, 7 FHRIE I BEN LB RIS . R E AT
\ T SRALIBE SR T RE 2 B4R IGE H, s 2 2

o2l asyX B EAZ SRS TR IR0 2, BEREER 32 EARAL 2T -
&player.y>=0){ // Y

player.y += speed;

H

if (GetAsyncKeyState(0x41)&&player.x>=-53){ // A
player.x -= speed;

¥

if (GetAsyncKeyState(0x44)& &player.x<990){ // S
player.x += speed,;

§

}
void EnemyMove(int speed){  /FEN#3)

for (int i = 0; i < Num; i++){

if (enemy[i].flag){
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enemy[i].y += speed;
if (enemy[i].y >= WIN_HEIGHT){
enemy(i].flag = false;

H
}

(3) MR AN E: FEIT xR A% O A, REEAIW B 2 OCE B A G, AR T TS EL
I A E, &G B S B SR 6 AT B A AL AR A e o DA A 0 4 AL AR T B B A
K, RGNS MR A WX ST 3R A 1 . — BRI BURERE, R G0RE B Sl Ak A AR I i
BU,  EE A s oy Ll & 18 BN 5 i ok, [RINd ] DL g KEshiE . 35 RGEROR,  DAKE 5 Rk,
MITTR BB B, Bl J (AR s MG X BT C 1 5 2R AR B S, R R 3R AR
Wr Iy ubiz FAEREBEATIIAT, 25 )5 il BER AR oA, E 2R R

void playertouch() { /Bt KAL-5 BATLAE - 3 Wr
for (inti=0;1<2; i++){
if (player.x + 90 > enemy[i].x + 30 && player.x+30<gftemy][i].
ene ]y +10){

&& player.y +10<enemy[i].y + 80 && play.
if (enemy([i].flag){
player. HP--;//RLf# &AL, Il &,

enemy[i].flag = false;

break;
¥
}
¥

¥

(4) BRIUEAE AN A7 & e PR S PR Z A AE B, 208 T WA M B S AN, &
TR HER ST B T j 2 BEAT W AL B . Do ool i b Al B L TRl R d ok R
AR, Bl A RbLL (RS 7 103X — SR AL, B OR 1R R AR R A I A R SO B, B
PRALT HWH ST LI AL, X —iHue BasyX EIEERI KB A, LLITH LISk faftax —%n

WHER I, DA E K37 AT R, BAT AR A e, 8T

GetAsyncKeyState(0x57); //3REX§2 5 W5

GetAsyncKeyState(0x53); //3REUZ 8 “S 4

1/ SR bRAZ SRR B ] e

ExMessage msg;//Z4 & 5

if (peekmessage(&msg)) {//U1F I B A E N LR F77E peekmessage BREH, RN I

if (msg.message == WM_LBUTTONDOWN){

if (msg.message > 507 && msg.x < 947 && msg.y>593 && msg.y < 752) {//5€ L A bR AW i i A2

NTHR

)

(5) BUAI GRS N T ik B B IE M 1 B SRR FIBERE, RS0 F7 2 SE I i %I 2
N AR F HP fH . 195 RGUIRIE TS IR I Can T B L . W AR TE 2L 55 Sl T %, 1M HP U
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ST B AEARIRES o XS5 E AR I R b A EDWL A 5 I e 3R (s b 2 5 ) i 4k
Ko BAERR GRS UL 284570 TR S BUAE T e 45 SR A T b, DB 5K $ie (3t 4 T POl i S 15t o
it 5 oAU, ARORHERTE TR AT Bt AR AR, Ok T B 3 S R A st R
Windows API fIBREL, K7 Bos a1 5 b A Stth, BRI H B2 e L R,

AANFE R, o fE sk B T R T H A, AR R
void showmessage() { //3&. 7~ 53457 F 1L 815 2
/353 BoR
char Grade[100] = { 0 };
sprintf(Grade, "%d", grade.Count);
setbkmode(0);//1% & 1 5ti% B
settextcolor(YELLOW);
settextstyle(50, 0, "ARAR");// AR, KEFRRE, FARFER
outtextxy(10, 20, "7 #:");
outtextxy(130, 20, Grade);
JAIIR=S TN
char heart[100] = { 0 };
sprintf(heart, "%d", player.HP);
setbkmode(0);/1% & 1 5ti% B
settextcolor(RED);
settextstyle(50, 0, "ARAL");
outtextxy(10, 70, "HP:");
outtextxy(90, 70, heart);

}

Pt s e El TSN
e, FEARSA T
void showend(){ /45 o it T
loadimage(&image.end, "./image/end4.jpg");// %k 45 7R DL
putimage(0,0, &image.end);//4fi H £ 9 i T
IG5 <3S FIRTN
char Grade[100] = { 0 };
sprintf(Grade, "%d", grade.Count);
setbkmode(0);//1% & 15 5ti% 1
settextcolor(YELLOW);
settextstyle(50, 0, "ARAK");//FHKRAN, BIEFEE, PR
outtextxy(350, 400, "B & H:");
outtextxy(580, 400, Grade);

e
XA SE
REH i
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5.4. T E SChERY XIS

WTH A SR AR M T Bl R A AR O R e TR AR IR L T I
A NRIBEL R LSS %, FERPUEEER, H.O0H Mg e, MR, £5H ik
THRRIIE BL  BPFBRATA RIS S e A A i e o AR SCELRIAE AT H R AT 25| S
AT, BUONE BAESS R BOR AR 2 2 %8, 5] S 2 AR s R R, X IR EHLRRIX
— 5T BasyX B E BT R I H AR RO I —. AR R RIEGE, 8 2R R e
JRERZE SR B S R ThRE. BN, fE “RHLRER” BUH o, #mevesy Bk se St IUE L
SRR SE I, (HIX SIS . N T ik AR S BT, BRAIAYIE SHMASH, PURR
HIeW R 5 5 A el i, KRR H AL BA A 2 e 51 T RIRCR .

6. Z5RIE

AL CHUR A N B, M BasyX BT EE SE R 1 e e, Bids Dald. BAmE. i
ARAZFIANGE S, BAER, RNGEEENR, Bite 1A msi T e X TR I GE,  HAR I H 4T
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