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Abstract

Financial mathematics, as a foundational mathematical theory, holds significant practical learning
value for mathematics majors by illustrating the rich implications and broad applications behind
abstract concepts, thereby enhancing students’ engagement and interest. A key challenge in its ped-
agogy lies in balancing the introduction of financial and business contexts with the rigorous theo-
retical depth required in mathematical education. This paper takes the Dirac delta function as a start-
ing point, drawing analogies and unifying its discrete and continuous characteristics with annuity
calculations in financial mathematics to provide a compelling case study that integrates mathemat-
ical theory and financial practice. This case can subsequently serve as a core element in curriculum
design and pedagogical reforms, while also pointing to direction for advance study of Financial Math-
ematics. Furthermore, by proposing a three-in-one teaching framework (“pre-class - in-class - post-
class”), the paper offers actionable guidance for implementing this case in financial mathematics
courses, ensuring its practical effectiveness.

Keywords

Advances in Financial Mathematics, Dirac Delta Function, Annuity Calculations, Innovative
Teaching Case Studies

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. 5]

FEG A 58 SUIE— i HABR PN RF R I &0, BARRBIUAMGR . kR [1], 7EFRE 4. (RIS
A ZMERZN W S2BR R E2], S RECE R — KRS [3]. TEE R M S UF R R
R R IR T B R S T SR R (A B GRS L SRR A AT B AR AT 4 2 i o
FEHMAR4]. X R BAG R E Y NET MR B RS, (T RSP RS
JEFH o b 0 S B Rl 2 B8 — (B AE G LR AEE S 2 MR, AR T AR S B ME 2.
Gy INEACAZ SRR R, ASFIF G 20 [R5 RR ) R G HEAA S 2 A o 0 2 T R S H o L
TR A YA 4 (R R B 5 B B S I S S AT IS T I, AR G AR B AN, M DAE — D RIE
HEARRG, SEEREIR. PEEHL WRE TR E .

RTEIRX — JRPR, ASSC 51 AKHL 5T 5 B (Dirac delta function) VE E 4% T B, i8I 3R IR T E S 4 —
PERIEENA, NERECERE 5 I IR BRI R OIINT . R R4 IR B0 A B &€ X
AR SCRR BB AT, EAEZIE BRI k7 B¢ SOBE Oy TR ORI T RIS R ST, A
(5], T2 [6] MMEZR IR [7]55 438 2 B o B S AKh ve s BUIEMEZR 18 vh I Sk G — R B, 14k
T BRGNS B 2 2 B I AR, FRAT TR KB v BT AR A e FE 5 NS AT iR 4
3B BSOS PTR N TE R 5 I 21 A6 (R BT ok v, T B8 80 S AR DUt 7 K 5 P R B itk —3k, e
AT R W 2%, BIRAE—ANR— R HELE T 2om HBUA, BIGIRN 5 7 A 2 ek B (T Re e &
IKBE 5 BRI AR 53 o IR — BT R T AR G K R IR HHI, BT SR G SN 1
EEIUETEAS RS BE. HEIERE, EONERMBUFRAL T — R SO A 1 1) b
BE, AT R IS S M AR T ERAR, I 5 R 30 2 1) 4 Rl A A B8 IR sz () BB Bl . i —2,

ik

DOI: 10.12677/ces.2026.145309 2 eSS G=R I


https://doi.org/10.12677/ces.2026.145309
http://creativecommons.org/licenses/by/4.0/

EHUG 25

ASCIRTT T AEARE KA VYAE GRS B UK 50 B 80X — RR RS e Ber SEE TR &, R
Bk BB BREEE( PR ) =AY SR TR AR R A se B [8], VISt e R A R IR S
S REST -

2. SRIEFHMEIIPHBFEDHTSHEFERR
21 EMFFRETHESIHEEARR

FEG BRI AT, WG SR AT IR SOARAT . R SR BB S AN [R] o 2K 4
JEREAT 73R [3] o HLMESIAT R B B BUL R ESE, K E G0 N B BUE & 5SS S BB E S,
BUE R E SEE I AN 0, BRI 1 Jt, SO n 48, WIREEESIAT m U O R A S5 804 6 A B
EiCfE Ay o ARVFRHE A B B, WA UBHEES, WikHEs 1) | e e DAl | ik
W gy Call) o SESESCATE S T S MR B S SRR RIS IR, B, AT
%ﬁﬁéW%Xﬁkﬂé?,%ﬁﬁiﬁ%%%ﬁ%%ﬁﬁéoﬁﬁ%%ﬁﬁi%ﬁm,@%E%ﬁﬁé

SRS SN S AT . b, 7R RVECE MR R TR SIS 2 p(t) FIFE IRk B
bt [9]-[11] .

2.2. BBHFHERRESHEF BRI

I FIRAHTRURI, BSHUE S SIS S A B G T, R T A
VAR AL PR B B R B Al S AR N ) RAFE . WILE B N AW AR, AETx B B S 85
MR EEESEEN, Pz A% — BN RRIESR . kS iERrsRMEEL, &
ST NI RIS BUE T FAEA, WX DL BB BIRA g5 (R ser i, L4
BEEBCE P BB S LIS 4 B AR, RS SRR T R A ARG, AN T A ) A
AR HIREERI[12] 0 Mo, SR b 2 S S P N B PR 5, A LA 5] 22 A2 S R B . 1%
G & RBSE (0 BOE 92 b R AR . PPT SRBSE A EE T, R R R0 S, 2
WY RN FAR I E TR . IR BUE TR AR R ST RIS RO B, ST O K&
A, 2 A A P TE— SO DUBE 22 AR R 52 ST M AR 31, M7 238 I 2% 28 1042 A U R 7
AT RIS o7 ) B A FE

23. FETHEPHBRFELERR

BRI O R LA A A IR LS B b, BT R N EE AT,
B CHR” 5 “HHRH” . CHR” RIOZREARNAMEARLENEEREILE, RSB EEIAL, R
AU R AR R IR . A7 IR GEAA WKL SRR ELRAERESI ERFAIT R, RS A
RIS Fbr e 02 2 AR Al ST NS 2% A BIE, T A B B SEPRinl R A, O T
PEEAFIRE S PB RS SRR BB EMBUEIE N S SRR R, R e T RS 5 U
Hg8— N B A 3 BRI AR S B . — i, g K s s B 4 — RIB B, /]
Gl oA E A PR IR SELL Lebesgue-Stielties A3 AR MM R 2%, 75— Tl ML RIBA KT
AP ST E A INER R WG 2 A B 22 2 A, SRR R 1 BEAR 4 G 5 v 2 A
.

EfFER M, DL Lebesgue-Stieltjes A7 NANKR A FLRARIME h B A G — 12 ) B HL S 2R 4
BLETIIEES, 5 A vr A B L SR 5 B B A R 7R AR A R A A AR e B
RIE WSS A B LA, JF BAE Ty Rk SAYE . BUE TR I R ARG BRI AR, IR AR

DOI: 10.12677/ces.2026.145309 3 eSS G=R I


https://doi.org/10.12677/ces.2026.145309

EHUG 25

IR AT AE i B GO B I s TR Rk SRR B 37 5 (AR A PR A R A 3R AR
XS > AL v e &y TERAR, O ELAE TTRE « 28 USRS SN 3z, S P R R AR X B o v
Fe b, KR T R B A4 T AR I BE AR AR o0 ST A Y, R S i ST B R B
TR . Bk, AR T SRR R E s TR R eSO, Salal K
EOAZNE

3. A RBHIME RS
3.1. KIS R EX
WK 50 R A B R E L
o= 322
[F i 25K
+jzoﬁ(x)dx:l )

M WBE2 R, XA DB AT REAAAE R . BONAEM AR PR L EA ST i3,
PR 0, ARTREN 1o P, IKIL TR BOFARAL SR LRI BREL B E (R EZ R it

1B R FERE[13] [14].
BT B JEAR E L2 A, K R A — R R R T, RIS EOER. e RECh
0,x<0
e(x):{l,xzo ©)

BIWAE 0 (x) M FE 0 (x) WL 5(x) BIZAE, FEIko'(x)=6(x) [15].
3.2. R R¥G—EBSELENER
KB v R A LR T, B

T 8(x=x)f (x)dx= £ (x,) 4

AT A 50 R BAE AR TP IR, RGP e R G — S ISR T o B 5 B KL
T H R AR E L FEN LR B[16]. X T B ALAZ &, W (F WA SR HE . SR, X TR ATk
PR &, Toil e MR 5% T R 0L 2 0 A1 A B TC ik e SR L 0 A H2, i 5 NIKB e ek 8, FATTH]
DAY JRE M2 P52 B ) L PTG T, A i T B O AR S R LR

WA CFLT RIBEHLASE, HEUE 0 KSR 1, B4 o(x) MIkFeE W I Ak 4, W 6(x)
FIFH S (x) e W RIRERE e . X WER 1 W SR AKCh e bR 85 AR TR 5, I AR B bR
Hon] DL KAtk B BB B b AR &

FIE— N ERIRMBIT . BOXFENLZE M, BRI AR e

0,x<-1

Fu (X)=4=—7=,-1<x<0 (5)
1,x>0

DOI: 10.12677/ces.2026.145309 4 eSS G=R I


https://doi.org/10.12677/ces.2026.145309

EHUG 25

BEEIVSE

1+x 1
T I[—1,0) (X)"'E I[o,+oo) (X) (6)

IR0 2,y (%) FEE0 FI 00 3 5 R 20 22 (%)

O(x) T A BRRIEIT 25, AN TT38E 2 Ao i
X ATRRECR T, WA M AR B R, T KL 70 e& B RV R ORI -
fu (X) = 5800+ 3111 (¥) )
AEFRAT L 51 N 5 B BOR AR 2% B s B R R IR S BB & . Sk — 2 al DAIERY,
X B P(X =K) k<€, T 1 B T (x) (X
ZPX k)+ M&XW(D T2 XA A T BR AT LLR IR N -

£ (x)= T (X)+ 3 P(X =K)5(x—K) ®)

4. PNREHEFEHHEFHORA
41 BB THXTREY

TEEGRIFEGEHI R, SR EL p(t) AL R SUSHR B S (1) 28 (HRESHIEL T,
B AT E R B 2 2N ERR

oy (X) » PRAEAL

>

S(t)= 2 M(t=t)o(t-t,) 9)

tyeE

M (t=t,) Rt B ZISCAT RO X bk 0 & IR A, B RSO R AT S o (ER IR BRAT SN
ERHEL 50 (t-t)=5(t-t), A REEH LN TR

():ZM(t:tk) (_tk) (10)

tyeE

A SRR XA BRHUE SO ETHUB DL B SO 288 p(t) 5 B4 B HAAF B th vl DA SO 3R B0R 1
R G ) SEAS R AT DAL B S S T 4 R BB 2 3K

a(ty)= | p(H)(L+1) ot = | (z M (t=1,)8(t-, )](m)‘“ dt =

—o \ tkeE

—0

(11

S M=t [ ot-t)(ai) " dt= M (=t ) (1+i)

tyeE —o0 tety

X5 B O Gl A R BUE T RESE O, KR, BB S S R R U S A B
FEREARE . SINIKBE R AU, W] DU B O S AR SE R S i R U5 DA SBT3 5C
& g —t k.

42. BEBERATHITREH

IREHF I B SRR BB 3 S HCR TR XA, AP EBRER A T i, B RS
R HT LRIR

DOI: 10.12677/ces.2026.145309 5 eSS G=R I


https://doi.org/10.12677/ces.2026.145309

EHUG 25

b () LERBE L, FEN (). BE TEGEEHANEIER: T M (=)0 ) R

WRIBIG R KL, S 7B R ) AR R, B A2 B RIHE 7 i) SRR IR 55@% s A PREE ST AR
XS (t) KT, W
S'(t)y=p(t)+ 2 M(t=t)5(t-t,) (13)

tyeE

KX RBUE SONRETE UL T ISR R p(t) , ARG B BIAE S ol DUEFH SO R FR T .
TRE A RSO R A DLE N FE SRR A e B E A 3K

jp )(L+i)° dt_j( (t)+ZM(t:tk)5(t—tk)](1+i)‘°‘dt:

-0

jp )(L+i)° " dt+ XM (t=t,) j&t t)(1+i)° " di= (14)
tety S

+00

[PO@ dr Z M=t

—0

ST Jfrﬁiéﬁ’]%aﬂl%DLQﬂ” oy B BUE SR I AN .
%Jﬂ:, B B REAEEH O S R ROk S — R, TR BLE T 2 308
IRV RSP

a(ty)= [ p(t)(1+i)° " dt (15)

WERR B AA R EHL, a2t
to):Tp(t)-e’0 dt (16)

5. PR RN ERMB EFHNHESIERR

FLSE AR H % B 7 4038 F BT 2 R R I SR A9 20 Rl SR 4 R Bl 2 AR 2 5 IR S 2 ST PE[17] . PE NS
ML, I v BB E 9 R IAh e BE B BB A ER R L, SUR R TR IR AR AR
ROFRE . B, EIRFEeE3AY, SR OBE (Outcome-Based Education)Zia& ¥4, LAk va bk Bk
PR U R S AR R R R [18], AT (ERAEUE) IS AR AR . L R R, SR DL
A BEE T, BIDUOE N2 AR 7R 2 5] R 2 5 %0 H b

HTIRBEEFFERRRAES RE 1A, BT e X iz g R i m, 2350 2025 8K
Z W] OBE #2451 R I AR % RS 5 2024 FK T2 AR OBE #2501 i I3
RBERRGEATH . Horr, 2024 5. 2025 SR RS A8 18 N5 27 Ao WnlEl 1 s, I AR5
BB R RO EFEG, MR EFIIREGUN 73 70 FREEIT 69 7y, MGibsiEZ M 27 TREH) 21,
BARM 10 23 ETFEI T 25 43 RGIFCEHEME R, 90 73 UL R B A BUR R E A, S A i R [
A ROIECAEZ AT, PR IR A FTif s . AR, S5RGBT s), RIIFEE
o R A ET IR A B AR A BN . IR RBE 8 T AR S A 2O ORI B Pk iR
WAEH, &%%%ﬁ*ﬁ‘é’lﬁ?ﬁifﬁ%%%ﬁ%ﬁ‘ﬁ%l)\ﬁ’]%ﬂl WE& . WS RO S MAE T Bk

DOI: 10.12677/ces.2026.145309 6 eSS G=R I


https://doi.org/10.12677/ces.2026.145309

EHUG 25

RKIL, W03 1R, =02 — RS R B IS 50 BB SR R L. B SIEE RUERBIROR
Rk HL v BRI S R HUR N R RS 2R, ANE RGNS R A, HEERZIIN 2R
Bto RN, XMERW EIRHEAA R GG E NSRBI A, 8 IR 5 BT B 4 e

IS 1) P B A5 20
BARFB RS
n Ry . AlA AAZ - A
80 |, " . " ome
3; 60 | ™ W0 i A A
= fa st = 20244
§ 40 = 220254
20 . ¢
0
0 10 o 20 30

Figure 1. Comparison of the grades in final exam between 2024 and 2025
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