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Abstract

This paper sorts out the definitions of triple limits, iterated limits and mixed iterated limits for func-
tions of three variables. Examples are given to illustrate that there is no implication relationship
between triple limits and iterated limits, as well as between triple limits and mixed iterated limits.
The theorems and corollaries for the equality of triple limits and iterated limits are presented and
proved, and the corresponding theorems and corollaries for triple limits and mixed iterated limits
from existing literature are cited. The results can enrich the knowledge system of multivariable
limits in mathematical analysis and expand students’ mathematical thinking.
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[f(P)-Al<e,
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Figure 1. Slice plots of the function in Example 1
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Figure 2. 2D profile of the function in Example 1 along the diagonal x=y=z=t
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Figure 3. Slice plots of the function in Example 2
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Figure 4. 2D profile of the function in Example 2 along the diagonal x=y=z=t
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Figure 6. 2D profile of the function in Example 3 along the diagonal x=y=z=t
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Figure 7. Function slice plot for Example 4
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Figure 8. Two-dimensional profile of the function in Example 4 along
the diagonal x=y=z=t
B8 fl4 PRBUEX AL x=y ==t W_HHEE

li f(x,y,z)=1i li f(xy,
(x,y,z)J&,yo,zo) (XYZ) XLTO(V’Z)LWOJO) (XyZ)

FH 2 HENI IS I SCRRIS],  Eh MR T A R i
3B 3 (5195 ZITE (X, y,2) TEL Py (X, Yo, 2o ) BN ANE A MRIR J = B A IRAR A 7, T E AT A A5

S 4 [S5 = TR T (%, Y, 2) TE 2T Py (%o, Y. 20 ) BRI/ 2 BB PRSI AMF LA AR S, =

P PR A ANAFAE -
4.3. ZERRSBESRREFOEM

REH 3 WL (X,Y,2) TR P, (%o You 2o) HIHEZ0AIBRU (P) WH 2 X, ELIH AL
(1) XA (Y,2) % (Vgr 2o) » AELERRPR XIi_)rrxlf(x,y,z)zz//(y,z);
2 lim  f(xy,2)=p(x) KT x —5

(v.2)~(¥o.20)
|
lim lim f(x,y,z)=1lim lim f(x,y,z)=  lim f(xy,2).

(v.2)=(¥0.20) Xx—%o X=Xo (¥,2)=(Y0.20) (%.¥.2)~>(%0.Y0.:20)

WEH KT SRR SR RAR S A AT 2 WOCHR[5]. TES A4S, RIS = EHRRAAE .

lim lim f(x,y,z)=lim lim )f(x,y,z):A.

(v,2)(Yo.20) X% x> (¥.2)>(Yo.20

Ve>0, HEMHFQR)A IS >0, 1%?%%0<\/(y—y0)2+(z—20)2<51Hﬂ”, XA X, #A

|f(x, y,z)—go(x)|<§. (8)

Bl lim lim f(xy,2)=limp(x)=A, #35,>0, EH0<[x-x|<5, I, H

x=Xg (¥,2)=(Yo0.20) X=Xy

DOI: 10.12677/aam.2026.1511428 22 I3RS


https://doi.org/10.12677/aam.2026.1511428

[ZEcSES

() -A[<>. ©)

o =min{s, 5} W20 <\ (x-%) +(y=y) +(z-2)" <o, @RFORMKL, #
|f(x,y,z)—A|£|f(x,y,z)—¢>(x)|+|¢(x)_A|<g.
Bl
lim  f(xy,z)=A

(xy.2)=(x0.Y0:20)
FRAAATFF U0 H 4518 -
R 5 FRREL T (X, Y,2) TERTP (X0, Yor 20) (e STy (R) WAES, Hifk:
(1) STz 27y, FAEMRR (xyy)l_if(goyyo) f(xy.2)=w(z);
2 ZILnZ10 f(xy.2)=p(xy) KT xy 8,
)
lim limf(x,y,z)=lim lim f(x,y,z)= lim  f(xy,z2).

(x.y)=>(%0.Y0) 229 770 (%,¥Y)—~>(%0.Yo) (%.¥,2)~(%0.Y0.20)

5. &5RiE

AR T ZEARIR S ROARIR . = HEARIR SR AR SCR, 8IS 5 B A F 2R

IRBR A X 5B R TR GRS R PR 9% 2 B = SRR PR 5 2R A BRAH 55 R 2 A1 S8 1), P fHEJO%
BRI PIRAR T AL E AN 0 2 e R BGH N BCA IR IS5

EHEWH

I ARA A T B R 3L 4 N4 515 H (2019re101) .

SE

(1]
(2]
(3]
(4]
(5]
(6]

WKS2, S, THHHE. BUEAH(E) M) %6 2 M dbst B d e, 2010.
SRR R, BN M) 28 4 B, bl %508 HRRAt, 2010.
R, LT BUEa R TIMI. dbat = SEBCE ik, 2003.

Mreadfs, et &8 BeEadn THIML 58 3R, dbal: mE#E iR, 2019.
BB ZnREERRSRAERMR] mEEeswsT, 2020, 23(2): 4-6.

Mook, EEAE, WEF. RURRIR S ERR— IR RFEE, 2023, 39(4): 86-90.

DOI: 10.12677/aam.2026.1511428 23 I3RS


https://doi.org/10.12677/aam.2026.1511428

	三元函数的三重极限与累次极限
	摘  要
	关键词
	Triple Limits and Iterated Limits of Functions of Three Variables
	Abstract
	Keywords
	1. 引言
	2. 预备知识
	2.1. 三重极限
	2.2. 累次极限
	2.3. 混合极限
	2.4. 一致收敛

	3. 三重极限与累次极限关系
	3.1. 三重极限与累次极限之间无蕴含关系
	3.2. 三重极限与累次极限之间的联系

	4. 三重极限与混合极限关系
	4.1. 三重极限与混合极限之间无蕴含关系
	4.2. 三重极限与混合极限之间的联系
	4.3. 三重极限与混合极限相等的条件

	5. 结束语
	基金项目
	参考文献

