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11:
12:
13:
14:
15:
16:
17:

: void binary search(int Data[], int n, int x) {
int left = 0;

int right = n - 1;

int middle = (left + right) / 2;

while (left < right) {

if ) b
printf("%d is found.¥n", Data[middle]);
‘return; :

'} else if (Data[middle] < x) {
left = middle + 1;

18:

19:
20:
21:
22
23:

} else {

| (A1) |

}

. (V) |

}
if  (Data[middle] =¥ X)

printf ("%$d is found.¥n", Data[middle]);
else

printf("%d is NOT found.¥n", x);

(K= <)
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#include <stdio;h>
#include <malloc.h>
#include <string.h>

struct rec {
char word[10];
char definition(50];
struct rec* next; /* KT —F~DRA L H */
b

struct rec *talloc(void) /* ECIBFEIRODHER*/
{ ' v ’
return (struct rec *)malloc(sizeof (struct rec)):;

}

int main (void)
{ . :
struct rec *head, *p;
char word([10];

char definition[50];

head/= NULL;

while (scanf("%s %s", word, definition) != EOF) {
p = talloc(); " ~
‘strcpy (p—>word, word);
strcpy (p—>definition, definition):

)

}

/* UANDONERTR*/

p = head; '

while (p != NULL) {
printf ("$s: %$s.¥n",p->word,p->definition);
p = p->next; '

return 0;

(WA= fE<)

- 10 -
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#include <stdio.h>
#include <malloc.h>
#include <string.h>

struct rec {

char word[10];

char definition([50]; .

struct rec* next; /* IRT—Z~DRALH */
}i '

struct rec *talloc(void) /* ?E'l%ﬁﬁiﬁi@ﬁ’@ﬁ */
; ]

return'(struct rec *)malloc(sizeof (struct rec));

}

struct rec* push(struct rec* head, char* wofd, char* definition)
{

struct rec* p;

p = talloc();

1)

return head;

} N

struct rec* search by word(struct rec* head, char* word)
; . :
while (head) {

()

}

return head;

}

int main (void)
{
struct rec *head = NULL;
int i, n = 3;
char* keyword ={"Sun"}; :
char* word[3] = {"Cat", "Gold", "Sun"};
char* definition[3] = '
{" a small carnivorous mammal",.
" a yellow precious metal”,
the star at the center of the Solar System"};

”

for (1 = 0; i1 < n; i++)
head ='push(head, word[i], definition[i]):

head = search by word(head, keyword):

if (head)
printf("$s: %$s.¥n", keyword, head->definition);

else ‘ S ’
printf ("%s is not found.¥n", keyword):;

return 0O; '

-1l -
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Figure 1 shows a magnifying glass in front of a human eye. We consider it as a thin convex

lens so that it makes an erect imaginary image of an object. We define s as distance
between an object and a lens, s’ as distance between a lens and an image, fand f~ as focus
length, y as a height of the bobject and y’as height of the image and e as distance between
the lens and the eye, L as between the lens and the eye and L’ as between the object and

the eye.

[1]  Put the appropriate equation or characters in the square from [ to BI’.’

The angle of vision w is written using y and L as,

tan e =[ 1 M

In the same way, the angle of vision @ ’is shown using y’and L’as ,

tanw'=| 2 ()

By using equation (1) and (2), the magnifying powery is described by s and s’ as,

_de_yl_BL | )
tanw yL' |4 |L'

In the case of thin lens, a lens formula can be described as,

=5 | @




Finally, we can get the relationship between the magnifying powery using L and L’
with a power of lens P = 1/f" and s° = -L’ + e, where e = 0 for the case of a lens close to

the eye.

L
7] (=

[2] If the far point of a myopic eye is 5 m, what kind of an eye glass is required to see at

+ P)

)

infinity? We can use L=0.25 m as the range of clear vision.

[3] Discuss about the mechanism of microscope using a magnifier, in 500 words or less.

(b) With magnifying glass
Fig.1 Magnifying the size of an object with a magnifying glass
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Answer the following problems with derivation process.

(1) Assume that the speed of light in vacuum is 3.00x10® [m/s], and that the
wavelength for visible light is 600 [nm] (in vacuum). Calculate the frequency of
the light in a dielectric medium with a refractive index of 1.50.

(2) Chromatic aberration is a failure of a lens to focus all colors to the same
point. It is caused by refractive index dispersion of a lens material. When white
light is incident on the lens, express the variation of focal length of a single lens
using the following words:

(blue light, red light, normal dispersion, refractive index). "

(3) A plastic optical fiber has a propagation loss of 0.1 [dB/m] at a wavelength
of 500 [nm]. When light (1=500 [nm]) with a power of 1 [mW] is coupled to the
fiber, calculate the output power after the light propagates 100 [m]. For thls
problem, ignore the coupling loss on the surface of the ﬁber

(4) Rayleigh scattering of sunlight in Earth’s atmosphere causes diffuse sky

Iyred

radiation. Find the Rayleigh scattered intensity ratio between red (Areqd =

violet
760 [nm]) and violet (Avioer = 380 [nm]) light in the same atmospheric condition.
Where I.q and Lio: are light intensity of red and violet light, respectively.



2

Let us consider light waves. The physics of electromagnetism is
expressed in Maxwell’'s equations. In differential form, these are
expressed as follows;

_ 0B
VXE—_EZ- (1)

_ oD
.VXH_E-I-] | v )
v-D=r (3)
V-B=0 4)

where E and H are electric field and magnetic field, respectively. D
and B are electric flux density and (D), respectively. j and p are free
current density and free charge density, respectively. We consider the
wave equation using Maxwell’s equations in vacuum in the absence of
any free charge. Since there will be no material polarization or

magnetization, the electric flux density D1is related to the electric field
Evia '

D=(@) (5)

Where g0 is a constant known as the permittivity of free space.
Moreover, Bis related to Hvia

‘ B=puH (6)

Where Lo is a constant known as the ().

In vacuum both jand p will be zero. Maxwell’s equations reduce to

vxE= -8 (7
- ot | 7)
‘_ oD
VXH= Fr (8)
V-D=0 9)
. V-B=0 (10)
Taking the curl of Eq. (7), we have
d(VXB
VXVXE= — o(V x B) (11)
| dt
Using Eq. (8) to substitute for V X B, then we have
- __O’E

VxVxE=;{CD5§- (12)



We then make use of the following identity

VXVXE= V(V-E)—V’E - (13)
Finally, we obtain the wave equation for the electric field
E
VE= (@) 57 (14)

Answer the following problems.

(1) Insert the appropriate term in (D).
- (2) Insert the appropriate'formula in (@) using &
(3) Insert the appropriate term in (®).

(4) Insert the appropriate formula in (@) according to the derivation described
above.

(5) Find the relation between the speed of light in a vacuum ¢, &and uo.

(6) Calculate the value of &. Where £=1.26x10° [N/A?] and ¢=3.00x10® [m/s].





