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n =30; %o FEAS R 1

total_groups = 20000; % ZHAK

mu = 1; % ,'é\ﬁiﬂjfﬁ
sigma = 2; % SAPTIEZE

total_samples = total_groups * n;

data = mu + sigma * randn(total_samples, 1);

data_reshaped = reshape(data, n, total_groups);

Hk, 3 2REA 30 Bk R A (. R
AT

sample_means = mean(data_reshaped);
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Figure 1 The population distribution N(1, 4)
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2 HFARBESH (N=30)
Figure 2 The sampling distribution of the sample mean (N=30)
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n =30; % FEARZ

total_groups = 20000; % ZHEK

total_samples = total_groups * n;

a=1; % 9515345 T PR
h=5; % 551530 LR

data = a + (b — a) * rand(total_samples, 1); % MIJ=)5370
Eitilae

data_reshaped = reshape(data, n, total_groups);
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Figure 3 The population distribution U(1, 5)
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4 HERHEST (N=30)
Figure 4  The sampling distribution of the sample mean (N=30)
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clear; cle;

%% VBRI SEL

mu0 = 100; % JEAB R A AR
alpha = 0.05; % TEMEKF

%o A

sample_data = [102.5, 103.2, 101.8, 104.1, 102.9, 103.5,

101.2, 104.8, 102.1, 103.9];

it

o

%% RS

n = length(sample_data); % FEARZ

x_bar = mean(sample_data); % FEAE

s = std(sample_data); % FEAKRUEZS

% AN UG et

t_observed = (x_bar — mu0) / (s / sqrt(n));

% HH Pl (FINKK)

df=n-1;% AHE

p_value = 0.035; % BIEBEpHHN0.035
t_observed = tinv(l — p_value, df); % *Eﬁpﬁfi*ﬁt?ﬁ

figure(‘Position’, [100, 100, 900, 500]);
set(gef, ‘Color’, ‘w’);

% A=A ik

x = linspace(-3, 3.5, 1000);

y = tpdf(x, df);

% Ll ik

plot(x, y, ‘b=, ‘LineWidth’, 2.5);
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hold on % I B gL (RESIL)

xlabel(‘KEI ST t F{E”, ‘FontSize’, 12);

ylabel(‘BEFRZE, “FontSize’, 12);

grid on;

% VI FUE

t_critical = tinv(1 - alpha, df);

% 2l AL (k)

critical_line = line([t_critical, t_critical], [0, tpdf(t_critical,
df], ...

‘Color’, “r’, ‘LineStyle’, ‘—=’, ‘LineWidth’, 2);

I FE (@ =0.05)
RUNIIIES WA iy

THA I
plHIER

observed_line = line([t_observed, t_observed], [0, tpdf(t_
observed, df)], ...

‘Color’, ‘k’, ‘LineStyle’, ‘=, ‘LineWidth’, 3);

% FricEZa i (R 7Ed BARic)

reject_region = plot([t_critical, max(x)], [0, O], ‘r-’,
‘LineWidth’, 8);

% FricpfEuE ( HAExHh Avic )

pvalue_region = plot([t_observed, max(x)], [-0.01, -0.01],
k=", ‘LineWidth’, 8);

=1.83
1=2.06

PpIEIX IR

g gei e

E: B WA A9, p=0.035, @ =0.05,

5 fRIERKPER TN ET
Figure 5 Visual demonstration of the p-value in hypothesis testing

3 MATLAB 7EIB 4 35 K A i
LBy

TERCGET T Her R B FEFE 5 Python FIREX
PFAALL, MATLABA ML RBR . LR 234
.

3.1 MATLAB IR+ S N AL E

%5—, MATLAB ( Matrix Laboratory ) FYHAT M,
MBS P A 28 CnElE . FR 0T ) Ak
AR IE T, R 2 0 A Bas AT T E A
b, PUTERCRAE =

W, IR, RS S AT SR P
PURATT, IR T 8eE M > TR IR

https://doi.org/10.35534/es.0710201

5=, MATLABSR 7 HC = i g it Ay m WAL
PREC (Ulplot, scatter, histogram, surf3 ) , BEUSEEANZ
2D, 3DEDE, FTHRRMEEAR T, /e mss
2,

S, fEHCET, SRR DRSS ST AS (0
PIT2ZEHEREX X)) ELAE B EDLAIMATLABIGH, £
B FERf AR

S, M w0 BEDLECAE L AS ((Anrand |
randn ) A iEALITEE, T RURAA SCHL R IO 2R
B, T8RS EH (o ReEs) | g
RIS . 1155 Bootstrap B 5 X [A] 45

%575, Histogram ToolFF32 HATH,, AVFFAAESIE
PR SHOF T A FIROR, RRHINET X 5t #E

www.sciscanpub.com/journals/es



EF MATLAB BVEIRAE T S M I UL SRR

- 1073 -

CUNFEEO A ARSI 5200 ) IR BRAR

3.2 MATLAB ARSI N PSS E

H5—, MATLABJERMLERAE, AN ARURITRE el AR 7T
Mg B DT o IXBR T AN A2 ) B BT BRI AL
Y K. HLEZ R, RAIPythontE 582 R0

W, XMTES AN, WEfE
f£45, MATLABHIZFAHE (table ) ZEHUTIRE BARANWTHEL ,
AFERTEHEAVESEE ML, PR KR tdyverseZ{Python
Wpandas ARG, Bl “HUALHL” (RIGHRXT B3,

=, HAESRFEFEHMathWorks AT 35, #HIX
TURRIYSE =7 THARERGE . ZHMAEEREE [, A
MREJCRANFIPythonJPyPL, V2. /INRATEAFE 4
WGt Ik AT R RFERB Python FhE 41t

4 BETRRW

TSGR T MATLABTEAG R ECEE -202 ME i P 1
BB, IR T H RS . SR, ZRR T AR
ST T AL VI SR R I T SR 1 St
emg. I, REEHERM AR, W REH AR A
JrTl,

41 DEEHAVE SRR

FTHEMATLABA RUIR 55 T8, MRS i A4 71
1, VORI Z 8 HE 0 A2

H—, BRERERZ (WRNE) « TEHEY
W, R AR ERE R S 3 SO O o & T
B, EIREE b EhAS RN O (v R B A A
) o WBR HARE G BT kA
MR, FEARATTBME 2. I AEUR AR Y th B = 5
— R Fk, SRl S BeRE N

B, FERTRIER CRRME) - M2 R
—EIENE, FIERML ORI S CRREUE” | 51R
A TERALOIME . IEESCES . BN, FUTERHLL SR
)43 2R A HE SRS, 22k il B e S HONE /3 A T
B, SHREEBRAG R RN, FAERAAR
Bl RiE g R . X —B B B EIEEIS IR, B
RS TR ).

B, WHERNAHE (SHME) - fFEiESD
JEI, SR AR LA /N O J /N R R M B o BT
Ho AT A EEMMIEE S, SR (sih#0
#AL) | MATLABRFHRT , B4R SIERE 1
SR AR FAE LR A s T T GE T A, TR
BEFRA e ST PRI A BE T . AT A MRS M AR 24 2%
IR M A AR WHIUE 5 5 AR 0 H 1 S8
Pt

42 S5REBZAHINME

U TR O AT LA 2 S BT . S

www.sciscanpub.com/journals/es

SRR ISR, KEMATLABRL HIRE 144

NIEAEEG R ZR . G0, SEmp Rl b T i A 8
BRI TR s DR R HE N AR RS
IRATBIATTE LU, B2 2L IMATLABS# T ]
FRRGRETT o XM ZICALPPO LA, B B 4y it S g
BIZRGRESS, RINGIRAER ST O “FEiL A"
ey “PRS AT o

5 #iF

BOHGE TR B DA 5 R PR A F G e
PR T e Rt b ) R M oS . AR X — R BE, AR
Feil S EAAREE SR, S IIMATLABSR K A5 0]
MALTIRE, REUSKHMR ISR LS El (AR S(E
PSRRI . plEMASE ) F by A ETE 2B, AT
AR RIS, EAEF R KEMATLABFL
AR, RUE—F IR ECeETB, TR HEShIR
T MBS 1] BE F7HS R 0 ) SRR

TERBR RS S F HENIR T,
EPEMATLABSF Rl T HAMS i B, ok, TiF
SRVRALHCEO B T IR MR IR R, flizk
A RERE V) SE A R PR AR i s e R e

25 FATIR, WSS R B A . st
ST B RS A T  , MATLABZ — MR EAA
KA, EREBIS NSS4 sh gk, Mg n
X TR )2 ARG TR Bk 5 B W S

SE B

[1] HE. fEE—-MEBRES TR R SRR S —
MATLAB [J] . SETIH24R, 2003, 25 (4) ;
11-16.

[2] 3k35nl, MHRBH. ZETMATLABAYREHLES S
AEIGFRMIR RS9 [ ] . BHERIM, 2022, 20
(23) : 140-143.

[3] Mk, Mhhde, shade. 5] AMATLABIZIGHE
KL HHIGITR R T IRAEE R 5908k
(1] . HlRHE, 2022, 38 (9) : 66-68, 72.

(4] BURAR, 2595, MATLABZERFRG IR 56 i
M LT . BHEYR, 2017, 15 (17) : 214,
216.

[5] #Heltn, Hhid, e, &5, mAZCH ARt E A
MATLABAYH O R BB G (1] . [RER
SZLTHE, 2020 (8) : 167-168, 170.

[ 6] #hiHam, x4, MATLABYEMEZS 58S R
BHEEL RPN [1] . HlRRHE, 2019, 35
(17) : 42-43.

[ 7] Siipts, KO, ERE. #Rie 50
[M]. dbat: &5FEE M, 2019.

https://doi.org/10.35534/es.0710201



EF MATLAB BVEIRAE T S M I UL SRR
- 1074 +

Research on Visualization Teaching of Teaching Difficulties
in Mathematical Statistics Based on MATLAB

Liu Yongbol’z‘3 Chu Xin***

1. College of Mathematics Science, Inner Mongolia Normal University, Hohhot;
2. Laboratory of Infinite-dimensional Hamiltonian System and Its Algorithm Application, Hohhot;
3. Center for Applied Mathematical Science, Inner Mongolia, Hohhot

Abstract: As a compulsory professional course for statistics majors, the course of mathematical statistics plays a
significant role in helping students build a systematic theoretical framework of statistics, cultivating their ability to
master data analysis methods, and fostering applied talents. Traditional teaching of mathematical statistics often
encounters many difficulties due to its abstract concepts and complex logic. To address the problem point that students
have difficulty understanding abstract theorems and concepts, this paper takes the distribution of sample means and the
p-value in hypothesis testing as examples to explore the use of MATLAB’s powerful computing and graphic visualization
functions, transforming abstract theorems and complex calculations into intuitive dynamic graphics, so as to deepen
students’ understanding of core statistical ideas.

Key words: Mathematical statistics; MATLAB; Sample mean; Hypothesis testing
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