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Abstract

As a bridge connecting elementary mathematics and advanced mathematics, mathematical analysis
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is a cornerstone for training mathematical thinking, and a philosophy for change and approximation.
Itis highly abstract and thus unfriendly to beginners. Heuristic teaching is a kind of special teaching
model, which is characterized by student-centered. This approach is focus on stimulating students’
motivation by creating situations, setting question circumstances, and using analogies as guidance.
The philosophy of heuristic teaching has a long history in China. Taking the convergence and diver-
gence of series as an example, this paper explores the application of heuristic teaching method in
mathematical analysis. By constructing a four-level heuristic framework “cognitive conflict, intui-
tive perception, logical construction, and transfer-creation”, the purpose of heuristic teaching is to
guide students’ autonomous learning and to reconstruct the process of knowledge generation. A
well-designed, hierarchical chain of questions is developed, integrating the historical development
and logical deduction of knowledge into the teaching process. The teaching practice of several years
shows that the heuristic teaching not only reduces students’ cognitive difficulties but also helps
them gain insight into the essence of knowledge, thereby achieving the synergistic development of
logical thinking and innovative ability.

Keywords

Heuristic Teaching Method, Series, Convergence and Divergence, Cognitive Conflict

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. BIS

B0 W 2 e S B AR R T S SRR — T T RAE, FL N 2500 o SR BOHA0 | IRFRBEG
AR S 22 DL R B SR B, ZRIRAE B R AR P R AR R 4R R ) . HERRIR UERE ) DA K ds AR T
YRS i /R 7 ) B AR [ 1] (2] TR A B A AV DARRO K Bt 26 E AR A =, 5
KH - EH - BT AT ECARAE3]. XM EUE SR IE R BUAM S, RN REEEN,
KB NI I) & — 0 W B ITIR% 2], SEURBEEAHINE — RAVEVENEL . X PR R SHE
T U RN FR I AR T R I O R R R A AR, DO R B DGR AS S I (3]0 X PR
FRAFEEBEBHESMZEMERE, 55 FBEEHI NI BAAE. B MILR, fy)5#
DLEE ST e B B e A AR R R, SR S AR IR 22 20 [ 1] [3]. RGTH IR S = BTk, A
ITIRAECFRAA B TR R, WK ST A SO b 2 o BRBEBCETTEH “Aidt”
BPR I CH N7 R E A 1] [3].

Ja K # (Heuristic Teaching) LA & 224 B NIZ O, J& 51 3 22 AR R 3 Bl 30 3 48 R ) 25 R B AR
BEETTER G . HAZORHIE R A A0 2R, DLBUTI S S5 8 AONRTHE, FER R A R
SLEERE I SRR, B RO, A T e R A 4]-[6]. B R BRI A
LA AR, WEUN S, MmO s, WE RS . K5 SE A, BMREAENTER ]
ML, (A ST B . SAEIRTIR “ I FHR, AR s IR A 18 (5]-[7]. 8 KR
B 5 1L E bRt R AR s i T2 A SE ZUA R AG IR 2 A2 AL o il 792 FR 5 i 205 o 2
AT AR AT . 20 H4T 80 AEAAIATE HE (1) SE #UF A, B 205 43 i 5| (Engagement) . #8 5% (Exploration)
fift B (Explanation). iT#%(Elaboration)F11F4/(Evaluation) 7o /NMAFI[8] [9]. 2 \IE T 24 3 2> FH i,
DAz AL, B SR BIRE T, WOR AR RN, 1k AR AR SRS R IR i)
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M DA D . SE A B B TR M S 2R 22 SRR M2 S 60, 104 B T8 77 AR it
FIME B YR B 22 ST REI[9] [10]. SE Ui BA MR ERIEAE, ORI R 2 AR X250
HMRERE, SRR IR, 2 BARE B IR T AR A S R AR AR 1] [12].
I, R RAEEEE T EE AR, RS HTHAT BeAE S A AR AR A, A
A i BE A A 5 i o J8 A A SR T B (R B A U, RO AR A 2 A TR B [4]- 6]
1M SE #ea i N & T Her BRI, AR E IR G X B F A B ie) 2 a i) HA W
FERA R R B AR S IR, SE #EA R A POZHT N THAEREA R M IREE# . il Rk
BT AP RS, SE BeARURN ] T h SeiE B s AIREEH b . RIUE SE T8I M B s
T BHEETREMMN, R R IR B RESINE, BT A B YERE ) SR TR 13].

2. REBAXAHEBENHASE

WEZE— A SRR E 5, AR ERNRME A, WL — K E XM XK. 2R
WRERRERE T, BEMRBAF LA, BRAAFETEMEE 2z —, HAEREAE T RMAAEA
P LT CGRIE <R 3B A REEA RN AR, AHEA K. 26— A =R,
WAEWB[4]. FLTomR =24 B B2 ST R EEPEAL EEE . AR5 B SR AEASE Ak, AT At
ANBIREBEEN YA SR I, AT KA. I VR 2L —ANJT I, S AEANRE Hh e S HoAd =7 T
MABERHM 7. [LTMRA%FEL 7HE 0, SRR A B S RIS R84
AATEARMEIER . KRB AT R TILF BB, WAL KRB BT T RS, RAETE
CRARERE) TR “ABIAE, AR #E BAEED T ER: B, OREBIMARGZE: H
&, HEKEMARREZI. B, WITHE, &K, WEHT4]. RERFAENOWREEMAS, HHRE
MARRE, UMM T LU SR A “B17 fiase A B R AN SR A A RO BEDRES, T “HE” =2
REFRA M A H RO ERIRES . AR ESER B R ECAI AL ARERTHEmTA, WA ANGEIE R s f53L
WHETI G A, MNHAR 22 o HEWR BT AR Y B 27 S0 SRR N B 5 SR A IR B 2. A 22 At
] AEATIRAN R, AR “NTHEmIA T MIREEE, O RNR A RER % I A e B
2], kB CBHET BPIRASE, BT SMUME, bR RARWAE T DR, BB = EH.

JR A SR A i i 5] 3 2 A s R T AR SR ATV i 1 2 S AR R i o A B AR A B R
SFNZIIN . b, #E (LD < SEI0) R TR R MEEEE RN W iR . B Hoa, & A
72, SR, JFIIik[4]. REONEUTHE FE, Hol A A oI mAR SR A%, i
SRR OTMANR IS AR 22 S 3, B A E AR B IR BB R “lEmdha” NS
JEUN SR O A R R NG o A B B A T AR SR AT WE e, s I R R AR A A I B R
RS Csmmn g G AR, ORIk (R R AR S R )RR R TR R A A
Oy WEL TR AR IR AU S . BUREE L EET SR, IS S SR S I
REZHE.

B R E T ACECE A I 4 9 B Y, B SEER LR, B AT NS R R 20 H 208 K AR IE SR LB
HMESEPN. EFH AR BEERARHENEZ R ERE . WMTMEES)THEECE,
QI T RL “AETREEE T . MR L CHEEEE 7 MR AR Bk [4]. BIKRAE NS
AR R E LS. sh, RGBT BN T AR WAEEEE: TEEERN T
FUREAE A B O FER I T, REAIHIReI[14]. RAAXEE, ABA1A AT ARSI B0m, A4 wr DAk
HOm, AFLASENATA . 7 R R AR SR A AR T AR AR, 5l A R
HRHBCAEE, EREICH DA AP MR R M [14].
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3. BARREFHERFSINRERFPHNERIER

PERNENVIERITR, BUE T EE0: & L b i 2 B AR ZRI A A . E AU A 7 1
PR, HOREEAIRE S SO A R R3] BeEa i B LR AR .
Je, BEIEANECE AT . B TR S AR TR N R AR O LT LSRN “IHER Y Begn) “aiE
7 (1] 040, B4R 8 A RO, BRI S BRI DO, JF R0 5 R BEUE 800 K ek B S A
FEHE. NN, HERELS -FOELMSKXA, B A X E B RES R e BOEsE, 5%
[2]. FERA AT B2 ST Rl b BT OV PR B S A O S B B AR ZE . T — SRAF IR MG B BB, kR
SRR BREL B REL PN, B AR RS A S A ORI S R . I A 1 A
&k, NEEHE b B RAUREE, SEAR R A Z R T AT R . LR, BUE RS L
URAEHIEE R . Ui LR U T I 0 SO AR, SO e 8 M S R EERIR FR AN 2 2] o T
SR B T A BRYE . B A IR A ) 20 S — ) R eR ORI AR o BRI BR 2 B
PR H A R B 55 448 1] . oAt B e e i AR L 3 8E. By, B SESE M SRR
R H, JF e A gt OB SRS R . Ak, Bt TR AR B
PR SR AU ANIR S AN AR . PRIk, IR AE B O R TR BEFE AT E iR, &
Jit bR AR AR RE S AT AU GR, LR A B0 F s R N AR AR Ty . il 2 o 2
SRR AR SR YRR ) RE B AR O B ORIRE S, S8 O B AR B A SR Y F 0k pR A ] L BT
SERIIERES, Fa M EIEEUER . Lo, WSS, SRUEE FUE B A T S v D) A A AR s B 1
FHUEW. &5, KIERREOME. Bera o Al R BRI RIS, B B AE AR HE L
NREAT BUIE PRI B GE IR, R SRR SRR AR AR R SR E 3] [5][15]. A H AR MR
FSCSigR-he o) 30 ) A SR B 5 I R O

T E L, Bt SiEE gy, e M eAER G IEN THE L B4 ERT
RBA[6] [7]o BUADHTIRIERI R YE, XR) = 38 LA KA, Gyl A Ao ST N . FEBCE 7 iy
MECEE RS, BB BEAATERKEN . B, SR ERIAF TS, B E e EE G 5
A 2 2 R T A VR i ) 2 R AR R R AR R S e A R R R T AL, e s AR AN R BTN
CRREET o LR, RBESE A PSR R AR AN . B RS S R B B I AR AR, TR
A SR ARG A, BERSEICHE o i, BOAIRERE SURIA B 2 n 7870 KN, BRI 5 —
W — MER/NARIN, R T E 0 7850 RIS BH IR HHAE — A2, AT AT 51 H 2080 ] v W Siite
W2]e MR, Herip 8o i ge . B R HEA RIS AR E 5, fE A - )X - BIE” i,
WZREE AR I L 5 P HARERE J1[6] [7]. Ebdn, B RERRE1/x 7EIXIA] (0,1) LAVESAERS, HRAEES:
FRIRES, X (0,1) B —ANEE A xo » RS 1/ x FE R xo FIELENE . SEBRH X, /2 < x <3x, /2 - XHEL ) £ >0,
HIES=x3e/2>0, H|x—x|<o B, &

1 1

X X

X=X,

<Zlr-xy|<e.
ELA

XoX

I FEFERI S MU e AR, MHE M x, BAX. FAEARSRBEEN: 2RAEALNS, A
HefR, Halx, TRWE? v LLERH T H —BOELLIERIMS . R R0/ x fEIX A (0,1) bi#ES:, {2
AN—BUEL:, 5| TR E R — BUE SN S [2]. Ba, @I s 5] S ] KA AR
FERE . BRI LB RS B, A R ST EMELE, WSR2 A 0 A B o B R B 1 2
[15]
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4. BRABFEHNRE FHIBF KR

SOVBONE, RSN CBEICHNE” R, RS RN B« H o M|
PIARPR ” X — 4% o A R RBCE FIAZ O AE TR IS O E 1 1 RS AN RAISR LT, 9] S5 “H
BRI BUEER, DT SZIRZI B SE K[ 1] (3] SEHISB I R R EGR  5E — 5, RN
SrIFEAN2]. E AN HEIRGENS S K EIRES, PAR B S A NEN . wTiE I (T« A o R
T REIR - RkE, HEBGLE, AE” G172 KA IR — 50 B i Rt 51 H ke
53 Z MO N AN

1 1 1 1 1
E+?+?+7+---+?+---

BARFTAB T ARBEKEZ AN 1o PR R AR T T 2N AR 1. 51 E B
n RTMARBKEZ RN 1-1/2" , & FRIAEKEN1/2" o 5] S22 AR T 2 B0 5 RS Bk
PR K 5 SR AR A S5 RS o

FEFCFS RS, P MR - EOERE - BE N - ITRRANE” UgE K AHERE S S %R A
F2E[6][7]. B, GIBOAEMIR, fliE “ A" BIRATIIEEK . EE ORI ME SAE T “ R
5 CHRAT AR . ARG RV IGEERR AR R T 0 A IZI S FNIRRX . "R
LR JE A SR, G S B ) )RR SR R (I Z AR . TE ST R IR ), ikt
“FIE” PREIREE BT FE TR A A, IMBOR IR FEAEE . Ll $2 DA R 7 sy — R
K 1R TEPRAL A RIRR B A, B8 — R 172 0K, 38 IR K 13 K, B n IRBLK 1/ (n+1) K. B4R,
il SNERIESAVS)

I 1 1

1
=t =ttt =t
n

T8 A ARG B e A 2 KRBT, 2 i TR e K ?

Hx, 51 SEMER, NEEIEE . ARG nmARHER . Bl E kRS ), ik
SELEAERLE T “ IR FIEE” EDWEN R . B, 7RO EEhAEORGE Y 1/ 2" A 1-1/2" AR
feiadh . BIFHAMEE. @I 2" FORGEUM KN, MRS R T840 F 1-1/2" R 4%
PRIBEGE R — A R WRFRRE — B 2 AR e . ik A N5 T BRI S Bl e e, A 5 HH I
SRR B, ALY 12" (A1 1, 5155445 GO R 75 4708 TT LA L o 5030 40 RIS
BRI RE SCo HTIE ] A P H SIS ) Sk I A i B Ue Sl o e, L A e T H s W S g A
P HE N5 HH R OCSIAT PE D o SRR 1 /n TV EECHT o T 4 A

S5 =2.28333, §,=2.92897, § ,=5.18738,

S, = 148547, § (=16.69531, S ,, =21.30048.

TAREIEKARIERIE, 75 100 Gk )5, REgikE] 21.30048, 2 53Kl kg, 4, ©
A EME? T 457 RN RARME L, LR EHK? ER BARTREED 1Vn FIHT n TS
FEHNIGKIE LIRS, (HfsE—BEENK, HFEAET. &M « AFITE 1689 KRBT (BT
T IR R IZEI R AL T —ANIEB R B GHTETE[15]. ZEAWre R BT,
WATFERB AT HE . HE RSB .t

1 1 11 1 1 1 1 1 11111

—=>—f—=—, —t—F—+—>—t—F—F—=—,
34 4 4 2 56 78 8 888 2
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1+l+l+l+m+l+M¢4+l+(l+;}{l+m+§%(1+W+JJ>1+l+l+l+m,
2 3 4 n 2 \3 4) (5 8) \9 16 2.2 2

M 51T 22 A R BRI D 1/n 2 — BAESG KBTI K. FAENG TR E B S, 33kEFS5
MRV B ARSI, R v 58 BN B B4 G ) SR 4 BRI

G, AR, MHGNEE BRI E L. JBRABEEED B “HIRENE" o 515%4
BIRE], BT AR AR MBI R R . TEISIE 2t at b, 5 SRR TR AEN, 4
HPBOR BRI A E L IR SGETEMZE Y Vn KRB, 5135 R0, @miEin T o, X
WS LB SR, TAETR 564t PRI ZEUR 2 A2 B S . ) TG — 1 R O e 1)
Frig, M AR A BRADEE N TG T3 O AR A0, W12 2= e = AR AR 2 e . 5| S5 A 3R 4 40l
SR A BHNS SIS, s “ BB HoR” 13 A,

Jit R R T BCE T AR SR e S - e B - B - 007 e R R A S
Fimio JHRINEFEE “Wishe” N “Ehd@l” , mmFLEFEAESD R - RIE - B1E - IE” 158
BIFE[1] [6] [7]e FAMBaNF B RW A TS HAEMREE . ZMIZGX TR RS I1
Bt NA B E B, Hln, 76 A i S Bt A%, AT AR B fn 2t e AR B
M2 51 SR @ ARG ik, BRI T MR RS LR EA 12, R “RIUR” HiR I
LR, EPE TR “URBEUREY XA, FAENEERZE, MaicE CIMERSEEITE
TFWEE” o Bk “HImiEs” N “BARBIET . FEBRMZE S RS, 15
FIVAGA R RN, S S REANSIRY” RENE, EARBGE A LR B o ST R T
Bl ML o AN 1 n BARET/n BT, HOREUE VB SHEIT 0 R IR AR,
RIS, BIET 0 MR EFE R, 5 p 230D 1 0 fEHE, B p B354 p> IS, 2 p<1
B RH2]. SXAE RIS B AE @S T A AR Z AR, FRESL “RBR - By - #0F0 - 280”7 1 %nis
HESk, NGB TR BRI FEh U R AR T IR SE B s B R NI
RURMR T A0 “air B IE” o« fK—8A, 2R EIRR R, = R R e HE R
AR . B R A HCEIEE S A RS . B S AR SRS s (T R L L EHE),
UK AR AR AE S A R, A RERTE T A B )RR S 5 ) Xl

TEECE TR ZCF T RGN B R, A T RN “HER S " #A8N “ BAEHLL .
B E A R R, K DT SR RS . A RE R B BCE A R, kAR E R
RA” R EARAGINE, E “CBEMESE” RIS ARTI6] [7]. XAERIIRE, BRI e
FERERS, (HAFOR AR 2 B FE S A B B A K . 8 R BRI AR A A IR A 38 1) B
T, M2 —F P A R R 2 A e 2 . TEROM ) B BN A T B, BOm# Re
R SE . PSR . KIGT BN, ([FRe5] S AEF MR NRS, HIED AN IErFEr R,
SEPURDRAL 5 5 LA S5 e R0 E B AR[6] [7].
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