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Abstract

The function associated with the second-order cones (SOCs) is wildly used in solving second-order
cone programming and second-order cone complementarity problems. In this article, on the basis
of Euclidean Jordan algebra, the simple formulas of trigonometric functions associated with SOC
are derived and some correlation formulas of trigonometric function are also presented.
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K" ={(x,%) e RxR™,| % =[x},
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1) e-x=x

2) X-y=y-X
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tanx = i
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sinx, (1,0); X, =0.
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4.1 XHMTE x=(x,%)eRxR"™, e=(10,--,0)eR",
1) |sin x||2 +|cos x||2 =1;
2) sin®x+cos’x=¢e.
UEBH: 1) @ 3.2, #x, 20 (X, =0 FHEBIZEA),
sin x|[* = sin? x, cos? x, | + cos? x, sin?||x,
lcos x||* = cos? x, cos? |[x, | + sin? x, sin?||x, |,
[sin x| +[Jcos x| = (sin® %, +cos x, ) cos® [ x, |+ (cos® x, +sin® x, )sin® |,
= 0 X, |+ sin? ||, |
=1

2) #ix, #0 (%, = 0WIEHIZAML),

= i 2 con s o
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. 1. .
= ("sm X[ 5 Sin 2x, sin ||2x2||”i—z"J
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> 1. . X
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1) sin2x=2sinx-cosXx ,

2) c0s2x =cos® X —sin’ X .
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1) Hdre 3.2, Xﬂ“&%ﬁx=(x1,x2)eRxR"‘l,

(sinx)" cos x = sin x, cos x, cos? ||x, || - sin x, cos x, sin? x, |,
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2) EHI S 1)K,
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1) sin(—x)=-sinx;
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3) tan(—x)=—tanx.
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sin(-x) = {Si” (=) cos|-xy], cos (=, )sin|—x, "MJ

: , X,
= —smxlcos||x2||,—cosxls|n||x2||M
2
=-sinx.
Hsin(—x) =—sinx.
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1) sin(x+2kne)=sinx, cos(x+2kme)=cosx, tan(x+2kne)=tanx:

2) sin(me+x)=-sinx, cos(me+x)=—CcoSX, tan(me+X)=tanx :
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sin(x+2kne):(sinxlcos||x2||,cosxisin||x2||ﬁj:sin X.
2
2) #ix, #0 (x, =0 FHEZEALL,
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= (—sin ¥, €05, ||, —cos x, sin||x, ||ﬁ}
2
=-sinx.

3) £ X, 20 (%, =0 W ELUEY),

sin (Ee + x) [sin [£+ xljcos||xz||,005(£+ X1j5in ||x2||LJ
2 2 2 |

[cos X, €0S||X, |, —sin x; sin||x, ||ﬁ}
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= COS X.
5. &g

RSO T A R TE I R IZEAR, A T IS R R AR, (E ARV
75— W LRk R 2D 4 ST

B W

SR G R e DT 5 S Y RIS Bl R 2K SRR 52k 2 (No. 11361001), k77 R KA1
RIS B2k e SR e A BT H A B



SE K (References)

(1]
(2]

(3]
(4]
(5]

(6]

Faraut, J. and Koranyi, A. (1994) Analysis on Symmetric Cones. Oxford University Press, New York.

Alizadeh, F. and Goldfarb, D. (2003) Second-Order Cone Programming. Mathematical Programming, 95, 3-15.
http://dx.doi.org/10.1007/s10107-002-0339-5

Chen, J.S., Chen, X. and Tseng, P. (2004) Analysis of Nonsmooth Vector-Valued Functions Associated with Sencond-
Order Cones. Mathematical Programming, 101, 95-117. http://dx.doi.org/10.1007/s10107-004-0538-3

Chen, J.S. (2006) The Convex and Monotone Functions Associated with Second-Order Cone. Optimization, 55, 363-
385. http://dx.doi.org/10.1080/02331930600819514

Fukushima, M., Luo, Z.Q. and Tseng, P. (2001) Smoothing Functions for Second-Order-Cone Complementarity Prob-
lems. SIAM Journal on Control and Optimization, 12, 436-460. http://dx.doi.org/10.1137/S1052623400380365

YA WIETIBUI B B LR TR T R[], SR T R 2 2 R (B SRR 2 SCRR), 2008, 37(1): 120-124.



http://dx.doi.org/10.1007/s10107-002-0339-5
http://dx.doi.org/10.1007/s10107-004-0538-3
http://dx.doi.org/10.1080/02331930600819514
http://dx.doi.org/10.1137/S1052623400380365

	Correlation Formulas of Trigonometric Functions Associated with Second-Order Cone
	Abstract
	Keywords
	二阶锥三角函数及其相关公式
	摘  要
	关键词
	1. 引言
	2. 预备知识
	3. 二阶锥三角函数
	4. 二阶锥三角函数相关公式
	5. 结论
	致  谢
	参考文献 (References)

