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Against the background of digital transformation, the quadruple integrated construction of curriculum,
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experiment, textbook and teaching team serves as a core measure for the connotation development
of first-class undergraduate majors in universities. Aiming at practical pain points existing in cur-
rent university mathematics teaching, including insufficient integration between theoretical teach-
ing and professional application, lack of curriculum experimental practice system, backward sup-
porting digital resources and inadequate collaboration of interdisciplinary teaching and research
teams, this paper takes Functions of a Complex Variable and Integral Transforms, the core course
of “Information and Computing Science” major, as an example, and explores the quadruple-integrated
construction from four dimensions: restructuring curriculum content and innovating teaching modes,
upgrading experimental systems and developing practical cases, expanding digital resources and
compiling experimental guidance handouts, and building interdisciplinary integrated teaching teams.
Teaching practice shows that this integrated model can effectively improve students’ ability in math-
ematical application and innovative practice, and provide references for digital teaching reform of
similar mathematics courses.
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Figure 1. Diagram of the overall design
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Table 1. Teaching case demonstration of “mathematics + information” interdisciplinary integration
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PLIEGZAES sin2t NJFEGES, 76 10 B PLL 0.1 BN ERFE, MATLAB RB40F:
%% 1. @7 JRIBHHE 5

ts = 1/10; Yo K FENIRG 0.1 s
t=0:ts:10-ts; %M E, KK 10s
X = sin(2*t); VA GLERSS

fs = 1/ts; Yo K FEMIZ 10 Hz

n = length (x); %RKAF AL 100

fshift (—n/2:n/2 — 1)*(fs/n); % Z 40 & AT ZR 4l
%%2. 2l AR
subplot (3,2,1);plot(t, x, 'r', 'LineWidth', 1.2);
xlabel ('} [A] t/s"); ylabel ('lRAE"; title (VR LR {5 5); grid on;
%% 3. TS B A, 2] IR A S
y = fft(x); yshift = fftshift(y);
subplot (3,2,2); plot (fshift, abs (yshift), 'r', 'LineWidth', 1.2);
xlabel (‘WiF f/Hz'"); ylabel (‘S IE{E"); title (R ARME"); grid on;
%% 4. WIS, i S S
rng (‘default’); xnoise = x + 2.5%randn (size (t));
subplot (3,2,3); plot (t, xnoise, 'g', 'LineWidth', 1);
xlabel (‘I 1A] t/s"); ylabel (‘YR1MRE"); titl e("H7 5 B 15 5); grid on;
%% 5. THE MG SRR, L] & R A
ynoise = fft (xnoise); ynoiseshift = fftshift(ynoise); power = abs(ynoiseshift).”2/n;
subplot (3,2,4); plot (fshift, power, 'g', 'LineWidth', 1);
xlabel (41i% £/ Hz"); ylabel (TIZ1E"); title (i M 5 FRIAIHE R 24); grid on;
Y%l MK M + WiAEH
fc=0.22; %A ESR(REE T, RS )
filter_mask = abs (fshift) < fc;

FEFACHS ) Y _filtered_shift = ynoiseshift .* filter_mask;

i Y _ifft ready = ifftshift (Y_filtered_shift);

cleaned_signal = ifft (Y_ifft ready);
cleaned signal =real (cleaned_signal);
%% 6. L 20 5 NS
subplot (3,2,5); plot (t, cleaned_signal, 'b', 'LineWidth', 1.2); hold on;
plot (t, x, 'r', 'LineWidth', 1); Y% INE 4G5 5 X L
hold off; xlabel (‘I 8] t/s"); ylabel (HRIE"; title (‘=M 5 BT A= 5);
legend (‘L5 5", JHUG15 5", Location', best");grid on;
%% 7.4 Il £ Je A
subplot (3,2,6); plot (fshift,abs (Y_filtered shift),'d','LineWidth',1.2);
xlabel (‘4% f/Hz"); ylabel (ARETRAA"; title (‘2315 FUAIIE"); grid on;
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