Advances in Education #{F /&, 2026, 16(4), 867-873 Hans X
Published Online April 2026 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.164725

AbeRFIANERRPHNMA: NTEMHE
B fEth B HERIZ IR ER

KO, FoRT

MR E SRR A B, bR
2 LR A () B A, bR

ks H . 20264E3 F9H; FAHM: 20264E4H10H; KATHI: 20264F4/20H

wm B

AbelR AR A F AT EZBIHRN GELR TR0 TR, RERERRICYEM T AR -R
FHEF IR . R, FRABEHREVIMIRIESARE, B “FHEOHRML” HEEER LK
R HR R Boe B PRRAER . 45t “BEiE. BREA” NEFEIR, A3CRE “RH5|
A - BYBERIA - BIETERED " =K. B AR SIARB L], FH45 G MatlabBERAE
BRI A KB TR SR ERER TR

XKigid
AbelRMIARK, #ik, =4@aE, HFEHEF

Applications of Abel Summation in
Number Theory: From Instrumental
Calculation to the Logical
Reconstruction of

Analytic Thinking

Min Zhang}, Jinjiang Li%*

1School of Applied Science, Beijing Information Science and Technology University, Beijing
2Department of Mathematics, China University of Mining and Technology (Beijing), Beijing

Received: March 9, 2026; accepted: April 10, 2026; published: April 20, 2026
“EIRER .

SCEFIH: 5k, B, Abel SRAMAXAZE PRI W TRV TSR 42 M), HE R, 2026,
16(4): 867-873. DOI: 10.12677/ae.2026.164725


https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.164725
https://doi.org/10.12677/ae.2026.164725
https://www.hanspub.org/

WKL 2R

Abstract

As a pivotal tool in mathematics bridging the gap between discrete summation and continuous inte-
gration, Abel summation serves as the key to understanding the estimation of mean values for arith-
metic functions and the properties of the Riemann zeta function. However, traditional pedagogy of-
ten treats it merely as a tedious exercise in identity manipulation, thereby overlooking the under-
lying mathematical intuition of “discrete smoothing” and its pivotal role in analytic number theory
(such as in the derivation of the Prime Number Theorem). Addressing the prevailing pedagogical sta-
tus quo—which prioritizes computation over conceptual insight—this paper proposes a three-
dimensional instructional model characterized by “analogical introduction, phased application, and
research-driven learning.” By drawing parallels with integration by parts, introducing illustrative ex-
amples regarding prime number distribution, and incorporating numerical verification via MATLAB,
this approach aims to enhance students’ proficiency in asymptotic analysis and their mathematical
modeling capabilities.
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