Pure Mathematics Eli¥f%#, 2023, 13(9), 2578-2586 Hans Xl
Published Online September 2023 in Hans. https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2023.139263

—HBRRARSERN “BETE B

I8, Rk A
T SIS B RS S S B SR O, YT N

Wk H . 202348 H2H: FHEM: 20234F9H4H; KA AAHM: 2023497 13H

G2

WS, ERG, —ERG, ZERD, FREERSLERMBRy KBXREHREE, SRR
BEAREERRL. MRAEMRIIIBEETEAR, WHEREDHENZENZERER. WRE
REFARGFEXEALRME, WEETHEHERNER. xR 2, MRS RN
REGMNTENERNBRTR BT RERET ARRIERE( SORE, WEREBHER T FH “A
BAT” W R RUR & A X FR I FIAR 7 9 A

X 5in
HRy, &mRD, K, B#EE

One Way to Solve the Problem of “Even
Times and Odd Zeros” in Calculus

Qianbao Wang, Ying Zhang

Department of Basic Teaching, Tongda College, Nanjing University of Posts and Telecommunications, Yangzhou
Jiangsu

Received: Aug. 2™, 2023; accepted: Sep. 4", 2023; published: Sep. 13", 2023

Abstract

In calculus, the situation that the integration region has symmetry and the integrand has parity
occur a lot in definite integrals, double integrals, triple integrals, line integrals of the first type,
and area integrals of the first type, etc. If we list even-multiple-odd-zero formulas for each integral,
the complexity is beyond the acceptance of students. If students are required to solve the prob-
lems by means of these formulas, it deviates from the purpose of higher education. The teaching of
calculus should provide them with more intuitive solutions, especially for non-mathematics ma-
jors! We can solve all “even-multiple-odd-zero” problems simply and efficiently by treating all un-
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directed integrals as (generalized) masses. At the same time, similar integration problems with
symmetry can also be solved!
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Figure 1. Diagram of first type line integrals of even function
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Figure 2. Triple integrals for the symmetric region
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Figure 4. The Symmetry of Q
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