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Index locatein {index low, Index high)
{
index mid:
H (lew > high)
return O,
alse{
mid = | (fow +high)/Y1;
it (x == S[mid])
return mid;
else i (x < S[mid])
return location(low, mid-1);
else
return localion (mid+1, high);
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IO 12 13 14 I8 20 25 27 30 35 40 45 47

Choose lefl subarray
because x < 25,

Compure .« with 25

1z 13 14 I8 20

t

Compare x with 13
Choose right subarray

because x> 13,

Y

14 18 20

1.

Compare © with 18

Dietermine that x is present
hecause x= 18,
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Divide
2T 10 127 20 25 13 15 12
/ Divide \ / Divide
27 10 12 20 5 13 15 22
Divide Divide Divide Divide
27 10 |1| 20 25 13 15 22
Merge Merge Merge Merge
10 27 12 20 13 25 15 22
\ Merpe / \ Merge /
1 12 20 27 13 15 22 25
Merge

m 12 13 15 20 22 28 27
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(Mergesort) caleal g5las

S Sy s ey SIS ] Sy sl

ALY H ettt LS LS 5 gluli ke s 38 182333
AR e a e S LS Wl r

vold meargesort (int n, Keytype 5[ J)
{
constint h=_ n21;, m = n - h;
keytype U[L..h), V[I...m];
Hin=>14
copy S[h+I1] through S[h] to U[I] through U[h];
mergesort (h, U,
mergesort (m, ¥);
mergesort (h, m, U, ¥V, S);

Y=Y s, 50

et

ﬂ‘_’l I,':"i':'l'l:‘".'ll'fl-?":"-"..l" -l.!hi_;: "5.;'!":'.5_}.-[""“.] I_.,#q}_,ih.:.iLMDrgd:mrt I":“'-’i“ J__.]..-h.'. _.:II“_IE;

(Merge)aleal  v-r o2, 800

Al pleal pa b il K g ae skt BT s el

L;'-,.._-‘;TJ'I'-T\_;J,‘_,-_-'-{-#-‘-L-:LU L‘__j_.}s:r‘l "';J'. 5'-1.;';71111_; h o= .l ot Al el :l."'l-’-:'-’
MmUY P alpasli LV Landi s

."l'r_;u _,:aﬁ_,-;_,:h,u_..l&"_}-L:-h+mLHjlh_,.u.l*_u;L:L.S..__..:f,.-J._.1_,T.._£._. ey

void merge (int h. int m, const keytype U[ ],
const keytype V[ ],
const keytype 5[ ]
{
index i, j, k;
i=1; jml; k=1
while (i <= h && j <= m){
(U] < VI
S[k] = Ui
i++;
}
else(
S[k]=VI[il; _
JE+: i
}

h++;




oy

it (i > h)
copy V[i] through V[m] to S[k] through S[h + m];
else
copy U[I] through U[h] to S[k] threugh S[h + m);

cotlta) exjlio Jpe
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(Merge) Y= o2, 80 Sl o 5y Gles Samy oo

ploit ) (gl o fue Ll aslin b af pla o2y o800 5o o2 0l V-1 5 53 a8 slules

kgt azh 8 s el s O g 5 bty a e glhaall) i 1S e L e

;,.f-'!"l"-. "LI-E' I:JI_,'-—" Frt l_] l\-_.-li-n-.—|| J.q—'..ll_;l_’:—-r: o '”L-'I-"' N | 'ln—-_".-i_d- J,q.....ll_:..,,.'_.lj- I.'L,.L; i..r'd'l FL

tpegle 1A oyl ng':""‘.'m AR sl sl bl AL FJ_r:;L.l"_.rh’ HE
ML U] amshin b e
LT l.:J;TJJ_]I-._ﬁ.: PRt .IJ.‘I?JA'HJ-I.;.PJI-.!IA:I JT Jh"li:'..i..l.'l a-_'|1..l.:-|
L2 31 S vl o a5 1 vy et g gl s a8 il e B gl 2l s 2
IS R s =Y g () S el S a ademy (1) 2 ey akai (1)
Jab e M=) Tl a8 a2l 3l oLy 0 e e el oSl gl iy (M) A e y peahad

p i a1 o i A2l 4, S 158 U e b ol e w0 (0340 S V|

-L_-_-L-!l"-: L I-L-:-h ‘EJLI'I-I llsl_l-p'l‘- !lﬁ-_'__h:.\_f |
Wihmi=h+m-\

" Elf!Ji'-vaul__.bi_’J_rL'nﬂjdL‘hdi L J_’ﬂ'

k 5 (Result)

I w 1z 20 27 13 15 21 125 10

2 I 12 20 27 13 15 2% 15 e 12

3 1 1z 20 27 13 15 22 125 M 12 13

4 12 20 27 13 15 22 125 012 13 15

5 i 12 2 27 13 15 22 125 6 12 13 15 M

& 1z 20 27 13 15 22 25 i 12 13 15 20 22

7 o1z 20 17 13 15 2 15 I 12 13 15 0 22 25

-- 12 20 27 13 15 22 23 I 12 13 15 Xy 22 25 27+ Final values

*The items compared are in boldface,
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Vgl

H n
h=1=-J==
Y Y

H -

m=n-h=

- =
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h+m="1+£=n
T T

pets W) g1y ol
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vold mergesort2 (index low, index hgihj.
{
Index mid;
it (low < high){
mid = [ {low + high) / 2J; ;
mergason2 (low, mid);
mergasort2 (mid+1, high);
merga? (low, mid, high);
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D d g )y e g 4 k] igh U midaey ymid Glow gla 0t
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vold merge2 (Index low, Index mid, Index high)
i
index i, |, k;
keytype U[low. high]; /A local array needed for the merging
Io= low; | = mid + 1; k = low;
while (i = mid && | = high){
W {S{] = SO
Uk] = S[i];
i+
}
elsaf
Ulk] = S
j++;
}
kot
}
if (i = mid)
mave S[j] through S[high] to U[k] through U[high];
else
move S[i] through S[mid) to Uflow] through Sihigh];
meve Uflew] through Ulhigh] to S[low] through S[high];
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vold guicksort (Index low, index high) ‘
{ {
index pivotpoint:
i (high > low){
partition (low, high, pivotpoint]; [
quicksort {low, pivolpeint - 1);
quicksort {pivotpoint - 1, high);
} |
) |

15 22 13 27 12 10 20 25

/\

I5 20 22 27 25

10 15 | 20 22 25 27
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] * partition Jly, 50 e S Y=Y Jgaa
i i S S[21 . S(31 S[4]  S[S]  S[&]  S[71 (8]
-— - 15 12 13 27 12 10 20 25 «+Initial values
2 I 15 22 13 27 12 10 20 25
3 2 15 2 13 27 12 10 20 25
4 2 15 k3] 27 12 10 20 25
5 3 15 13 12 n ﬁ 10 20 25
6 4 15 13 27 23] 10 20 25
7 4 15 13 12 [i0] 22 7] 20 25
8 4 5 13 12 10 2 27 20 25
- 4 ) 13 12 i3] 22 27 20 25 «Final values

*lrems compared are in boldface. lems just exchanped appear in squanes,

S Ll 80 8 e s g quicksort Jiy, sl m bl dlie a8 40 LS syl b
2o ey Quicksort (Yl a1yt AL S Wl palie AN 303 5 iy 0 (5 e S s e
a3 g gt e pled Partition iy, das g syl gan tey 15w sl e Quicksoni(y, n;

woid partition {index low, index high, Indexk pivotpoint

{

maleagal Jhag 1_';:' [

(Partition) gabs S Y-V oz, S

A G0 e St gl S s
high Glow ji lgasls LS 5 shuliyg 5 high slow sl s sgasns |

high G low lpasb b ghalil g 5l 5y <l PiVOLPOIN : 5 >

Index i, j;
keytype pivotitem;
pivotitam = S[low];
| = low;
for (i = low + 1; j <= high; i++)
It (5[i] = pivotitern){
jE+
exchange S[i] and S[i];
}
pivotpoint = |
exchange 3[low] and S[pivotpoint];

H flen it O s i gl st
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void strassen (Int n,
n « n_matrix A,
n x n_matrix 8,
n = n_matrixk C)
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it (n == threshold)

compute C = A x B using the standard algorithm;
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large_integer prod (large_integer U, large_integer V)
{
large_integer x, y, w, Z;

int m, m;
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n = maximum{number of digits in U, number of digists in V);
H(U==0||V==0
return O
elga if (n <= threshold)
return U « ¥V obtained in the usual way;
elge|
m= Ln2l;;
x = U divide 10™; y = U rem 10™;
w = V¥ divide 10™ z = ¥ rem 10™; |
return prod(x, w) = 107" + (prodix, 2) + prodiw, y)) = 10" + prediy, z); i
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return O;
else if (n <= threshold)
return U = V obtained in the usual way;
else|
me= | nf2J;
x = U divide 10™: y = U rem 10™;
w = V divide 10™: z = V rem 10™; i
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struct nodetype
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keytype key;
nodetype* left;
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typedel nodetype® node_pointer;
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while (there are more coins and the instance is not solved){
Grab the largest remaining coin; Mozl Jyy
if (adding the coin makes the change exceed the amount owed) [/ s QS i p
reject the coin;
else
add the coin to the change,
if (the total value of the change equals the amount owed) A g s

the instance is solved;



Step

1. Grab quarter

2. Grab first dime

3. Reject second dime

4, Reject nickel

5. Grab penny
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5. i

Amount owed: 16 cents

Step Total Change

I. Grab 12-cent coin

2. Reject dime

1. Reject mickel

4. Grab four pennics
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