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def first index(a, x):

for i, value in enumerate(a):

if value == x:
return 1
return -1

AlZH O(n).
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int first_index(const int a[], int n, int x) {
for (int i = 0; i < n; ++1)
if (a[i] == x) return i;
return -1;

AlZH O(n).
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0|l A

def binary search(a, x):
lo, hi = 9, len(a) - 1
while lo <= hi:

mid = 1lo + (hi - lo) // 2
if a[mid] == x:
return mid
if a[mid] < x:
lo = mid + 1
else:
hi = mid - 1
return -1

AlZE O(log(n+1)).
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int binary_search(const int a[], int n, int x)
int lo =0, hi = n - 1;
while (lo <= hi) {
int mid = 1o + (hi - lo) / 2;
if (a[mid] == x) return mid;
if (a[mid] < x) lo = mid + 1;
else hi = mid - 1;

¥

return -1;

AlZE O(log(n+1)).

03 / DECREASE AND CONQUER - EXERCISES



ALGORITHMS

|

e
[=2
—

= / Python/C +
Al 93

x~
o

=
L

0
0{0
10
gjr 3
Klo joO
]
=2
2T
=] Kio
0| L
&3 |4
- H
_|_ L
ol
6l £
Tl
I oT
2l )
ol 0
o Kl
.ﬂAnA E_E
5y =
A3
-, QO
o |

)
< 2
S O
© -
o)
_-— O .
HS=<
K 10
u[d < X0
O o Kr

MSIA 2.

A XME|, Al SEES 24 A

A
40| S5, 7

(=13
&=

189

+ EXERCISES

03 / DECREASE AND CONQUER



3R EA™E Python/C T4 ALGORITHMS

03 / DECREASE AND CONQUER - EXERCISES 190



/ Python/C 79

Xl 93 Python T+#

K]

def lower_bound(a, x):
lo, hi = 9, len(a)
while lo < hi:
mid = (lo + hi) // 2
if a[mid] < x:
lo = mid + 1
else:
hi = mid
return lo

AlZE O(log(n+1)).
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int lower_bound(const int a[], int n,
int lo = @, hi = n;
while (lo < hi) {
int mid = 1o + (hi - lo) / 2;
if (a[mid] < x) lo = mid + 1;
else hi = mid;

return lo;

AlZE O(log(n+1)).
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28l 94 Python 9

def count _equal(a, x):
lo, hi = 9, len(a)
while lo < hi:
mid = (lo + hi) // 2
if a[mid] <= x:
lo = mid + 1
else:
hi = mid
return lo - lower_bound(a, x)

AlZt O(log(n+1)). x+1& X[ GO} Z|CHZF @H

03 / DECREASE AND CONQUER - EXERCISES




/ Python/C 79 ALGORITHMS

/* lower_bound(a, n, x) is provided. */
int count_equal(const int a[], int n, int x) {
int lo = 0, hi = n;
while (lo < hi) {
int mid = lo + (hi - lo) / 2;
if (a[mid] <= x) lo = mid + 1;
else hi = mid;

return lo - lower_bound(a, n, x);

AlZt O(log(n+1)). x+1& X[ GO} Z|CHZF @H
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AlZE O(log(max(a,b)+2)).
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def gcd value(a, b):
while b != @:
a, b=Db, a%b
return a

AlZH O(log(max(a,b)+2)).
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int gcd value(int a, int b) {
while (b !'= 0) {
int r = a % b;
a = b;
b =r;

}

return a;

AlZH O(log(max(a,b)+2)).
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def power _mod(a, n, m):

result =1 % m

a %»=m

while n > O:
ifn% 2:

result = result * a % m

a=a*a»m
n //= 2

return result

AlZE O(log(n+1)). &¢ 101® O|2t2 2 signed long long % 90|},
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long long power_mod(long long a, long long n,
long long m)

long long result =1 % m;

a %= m;

while (n > 0)
if (n % 2) result = result * a % m;
a a *a%m;
n

/="2;

¥

return result;

AlZH O(log(n+1)). B2t 101® O|2t2 2 signed long long E$| 2tO|CH
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28| 97 Python +¢

def insertion_sort(a):
for i in range(1, len(a)):
key = a[1i]
j=1-1
while j >= @ and a[j] > key:
a[j + 11 = a[3]

J-:
a[j + 1] key
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void insertion_sort(int a[], int n) {
for (int 1 = 1; 1 < n; ++1) {
int key = a[i], j =1 - 1;
while (j >= @ && al[j] > key) {
aljl;
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def quick select(a, k):
lo, hi, target = 0, len(a) - 1, k - 1
while lo <= hi:
pivot, p = a[hi], lo
for j in range(lo, hi):
if a[j] <= pivot:
a[p], a[j] = a[jl, a[p]
p += 1
alp], a[hi] = a[hi], a[p]
if p == target:
return af[p]
if p < target:
lo=p +1
else:

Of 1 I P10 [} A[ZF O(n?). 2= LA dFol2ta =
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int quick _select(int a[], int n, int k) {
int lo=0, hi=n-1, target=k-1;
while (lo <= hi) {
int pivot=a[hi], p=lo;
for (int j=lo; j<hi; ++j) {
if (a[j] <= pivot) {
\ int t=a[p]; a[p++]=al[]j]; a[]]=t;

}

int t=a[p]; a[p]=a[hi]; a[hi]=t;
if (p == target) return a[p];

if (p < target) lo=p+1;

else hi=p-1;

return 0; /* unreachable for valid k */

of 1 L& ¢ 1Zh O(n?). 2= YoM 0|2t =
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def fibonacci(n):
if n < 2:
return n
a, b =20,1
for i in range(2, n + 1):
a, b=b, a+b
return b

AlZF O(n). F(90)=28800671943708161200]C},
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long long fibonacci(int n) {
if (n < 2) return n;
long long a=0, b=1;
for (int i=2; i<=n; ++1i) {
long long next=a+b;
a=b; b=next;

return b;

AlZF O(n). F(90)=28800671943708161200]C},
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def light coin(weights):
lo, hi = 9, len(weights)
while hi - lo > 1:
mid = (lo + hi) // 2
total = sum(weights[i] for i in range(lo, mid))
if total < mid - lo:
hi = mid
else:
lo = mid
return lo

=8t O(log n)O|LC},
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A 100 c +&

int light coin(const int weights[], int n) {
int lo=0, hi=n;
while (hi-lo > 1) {
int mid=(lo+hi)/2, total=0;
for (int i=lo; i<mid; ++i) total+=weights[i];
if (total < mid-lo) hi=mid;
else lo=mid;

return lo;

=8t O(log n)O|LC},
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