
Appendix A

A.1 Conjectures

1. (Á. Baricz [45]) The inequality (3.23) holds for all a,b > 0 and for all r,s ∈ (0,1).
2. (Á. Baricz and E. Neuman [59]) The function x ∈ R �→ Ip(x) ∈ [1,∞) is strictly

log-convex for all p > −1, while the function x ∈ (0,∞) �→ Ip(x) ∈ (0,∞) is
strictly log-concave for all p > 0.

3. (Á. Baricz [54]) The function x ∈ R �→ I
(2k)
p (x) ∈ (0,∞) is strictly log-convex

for all k ∈ N and p > −1, while the function x ∈ (0,∞) �→I
(2k+1)
p (x) ∈ (0,∞) is

strictly log-concave for all k ∈ N and p > −1.
4. (Á. Baricz [54]) The inequality (3.97) holds for all a,b ≥ 0 and p > −1.
5. (Á. Baricz and S.Wu [63]) The inequality (3.169) holds for all p ∈ (−1, p0) and

|x| < jp,1, while (3.170) and (3.171) hold for all p > −1 and |x| < jp,1.

A.2 Open Problems

1. (Á. Baricz [43]) Find the explicit range of b,c, p for which up is univalent in D.
2. (S. András and Á. Baricz [24]) Is it true that if p > −1 increases, then the image

region Jp(D) decreases, more precisely if p > q >−1, then Jp(D)⊂Jq(D)?
This problem is related to Corollary 2.14 which provides a partial affirmative
answer. Namely, it is true that if p > q ≥−1/4, then Jp(D) ⊂ Jq(D).

3. (Á. Baricz [41]) For which b, p,c ∈ R does σ(r1)+σ(r2) ≤ 2σ(
√

r1r2) hold for
all r1,r2 ∈ (0,1), where σ(r) = up(1− r2)/up(r2)?

4. (Á. Baricz [41]) Suppose that the power series f (r) =∑n≥0 Anrn is convergent for
all r ∈ (0,1), where An > 0 for all n≥ 0. Let us consider the function m f : (0,1)→
(0,∞), defined by m f (r) = f (1−r2)/ f (r2). Find conditions concerning the coef-
ficients An, which guarantee that m f (r1)+m f (r2) ≤ 2m f (

√
r1r2) for all r1,r2 ∈

(0,1).
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A.3 Matlab Programs for Graphs

1. Fig. 1.1
x=0:0.1:10;
y1=besselj(-1/2,x);
y2=besselj(0,x);
y3=besselj(1/2,x);
plot(x,y1,’b.’);hold on;
plot(x,y2,’g’);
plot(x,y3,’r--’);

2. Fig. 1.2
x=0:0.1:4;
y1=besseli(-1/2,x);
y2=besseli(0,x);
y3=besseli(1/2,x);
plot(x,y1,’b.’);hold on;
plot(x,y2,’g’);
plot(x,y3,’r--’);

3. Fig. 2.1
clear;
fi=0:0.001:2*pi;
z=cos(fi)+i*sin(fi);
gz=cos(z);
plot(z,’g’); hold on;
plot(gz,’b’);
axis equal;
axis([-1.1 1.6 -1.1 1.1]);

4. Fig. 2.2
clear;
fi=0:0.001:2*pi;
z=cos(fi)+i*sin(fi);
fz=sin(z)./z;
plot(fz,’r’);hold on;
plot(z,’g’); hold on;
axis equal;
axis([-1.1 1.6 -1.1 1.1]);

5. Fig. 2.3
clear;
fi=0:0.001:2*pi;
z=cos(fi)+i*sin(fi);
fz=sin(z)./z;
gz=cos(z);
plot(fz,’r’);hold on;
plot(z,’g’); hold on;
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plot(gz,’b’);
axis equal;
axis([-1.1 1.6 -1.1 1.1]);

6. Fig. 2.4
clear;
fi=0:0.001:2*pi;
z=cos(fi)+i*sin(fi);
fz=sin(z)./z;
gz=cos(z);
hz=3*((sin(z))./(z.ˆ3)-(cos(z))./(z.ˆ2));
plot(fz,’r’);hold on;
plot(z,’g’); hold on;
plot(gz,’b’);
plot(hz,’y’);
axis equal;
axis([-1.1 1.6 -1.1 1.1]);

7. Fig. 3.1
clear;
plot(0,1,’o’);hold on; %point A
plot(pi/2,2/pi,’o’); %point B
x=0:0.05:2;
y1=2/pi-4/(piˆ2)*(x-pi/2);
y2=sin(x)./x;
y3=1+2/pi*(2/pi-1)*x;
plot(x,y1,’r.’); hold on;
plot(x,y2,’g’);
plot(x,y3,’b-.’);

8. Fig. 3.2
clear;
x=-1.5:0.1:1.5;
y1=2/9*(2+5/2*cos(sqrt(3/5)*x));
y2=sin(x)./x;
y3=cos(x/sqrt(3));
plot(x,y1,’b.-’); hold on;
plot(x,y2,’r.’);
plot(x,y3,’g’);

9. Fig. 3.3
clear;
x=0:0.05:pi/2;
y1=cos(x);
y2=(piˆ2-4*x.ˆ2)./(piˆ2+4*x.ˆ2);
y3=((piˆ2-4*x.ˆ2)./(piˆ2+4*x.ˆ2)).ˆ(piˆ2/16);
plot(x,y1,’g’); hold on;
plot(x,y2,’b.’);
plot(x,y3,’r-.’);
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10. Fig. 3.4
clear;
x=0:0.01:pi;
y1=sin(x)./x;
y2=(piˆ2-x.ˆ2)./(piˆ2+x.ˆ2);
y3=((piˆ2-x.ˆ2)./(piˆ2+x.ˆ2)).ˆ(piˆ2/12);
p1=plot(x,y1,’g’); hold on;
p2=plot(x,y2,’b.’);
p3=plot(x,y3,’r-.’);
set(p2,’Markersize’,1);
set(p3,’Markersize’,1);

11. Fig. 3.5
clear;
x=0:0.01:1.5;
y1=tan(x)./x;
y2=(piˆ2+4*x.ˆ2)./(piˆ2-4*x.ˆ2);
y3=((piˆ2+4*x.ˆ2)./(piˆ2-4*x.ˆ2)).ˆ(piˆ2/24);
p1=plot(x,y1,’g’); hold on;
p2=plot(x,y2,’r.-’);
p3=plot(x,y3,’b.’);
set(p2,’Markersize’,4);
set(p3,’Markersize’,4);

12. Fig. 3.6
clear;
x=0:0.01:1.5;
y1=cosh(x);
y2=ones(1,length(x));
y3=((piˆ2+4*x.ˆ2)./(piˆ2-4*x.ˆ2)).ˆ(piˆ2/16);
p1=plot(x,y1,’g’); hold on;
p2=plot(x,y2,’b.’);
p3=plot(x,y3,’r-.’);
set(p2,’Markersize’,4);
set(p3,’Markersize’,4);

13. Fig. 3.7
clear;
x=0:0.01:3;
y1=sinh(x)./x;
y2=ones(1,length(x));
y3=((piˆ2+x.ˆ2)./(piˆ2-x.ˆ2)).ˆ(piˆ2/12);
p1=plot(x,y1,’g’); hold on;
p2=plot(x,y2,’b.’);
p3=plot(x,y3,’r-.’);
set(p2,’Markersize’,4);
set(p3,’Markersize’,4);
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14. Fig. 3.8
clear;
x=0:0.01:pi/2;
y1=tanh(x)./x;
y2=ones(1,length(x));
y3=((piˆ2-4*x.ˆ2)./(piˆ2+4*x.ˆ2)).ˆ(piˆ2/24);
p1=plot(x,y1,’g’); hold on;
p2=plot(x,y2,’b.’);
p3=plot(x,y3,’r-.’);
set(p2,’Markersize’,4);
set(p3,’Markersize’,4);
ylim([0 1.1]);

15. Fig. 3.9
clear;
x=0:0.01:1;
g=0.577215665;
y1=gamma(x)-(1-x)./(1+x).*(exp((1-g)*x)./(x));
p1=plot(x,y1,’b’);
set(p1,’Markersize’,4);
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23. S. ANDRÁS and Á. BARICZ: Properties of the probability density function of the non-central
chi-squared distribution. J. Math. Anal. Appl. 346(2) (2008), 395–402.
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J. Math. Inequal. 1(2) (2007), 183–193.

47. Á. BARICZ: Redheffer type inequality for Bessel functions. J. Inequal. Pure Appl. Math. 8(1)
(2007), Article 11, 6 pp. (electronic).
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123. P. IVÁDY: A note on a gamma function inequality. J. Math. Inequal. 3(2) (2009), 227–236.
124. I.S. JACK: Functions starlike and convex of order α . J. London Math. Soc. 3(2) (1971),

469–474.
125. C.M. JOSHI and S.K. BISSU: Some inequalities of Bessel and modified Bessel functions.

J. Austral. Math. Soc. (Series A) 50 (1991), 333–342.
126. C.M. JOSHI and S.K. BISSU: Inequalities for some special functions. J. Comput. Appl. Math.

69 (1996), 251–259.
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