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Gidi thieu (1)

o Bii todn phan céng dia diém thuc tap cho sinh vién, goi 13 bdi toan
Hospitals/Residents problem - HR [Gale and Shapley (1962)].

e Bai todn HR bao gébm mét tap céc sinh vién (Student) va mét tap
céc doanh nghiép (Enterprises).

Danh sich uu thich cida sinh vién

Danh sich vu thich ca doanh nghiép
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@ Muc dich |a tim mét phép ghép 8n dinh (stable matching), M.
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Gidi thidu (2)
e Bai todn HR khéng dugc ting dung nhiéu trong thuc t& [Gusfield

(1989)].
e The Hospitals/Residents problem with Ties (HRT) 13 mét bién thé
phd bién clia bai todn HR. [Irving (2000)].
» National Resident Matching Program (NRMP) in US,

» Scottish Pre-registration house officer Allocations (SPA) in UK,

» Canadian Resident Matching Service (CARMS) in Canada.
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IGii thiéu (3))

@ Bai todn HRT cé chifa quan hé ngang bang (ties) trong danh sach
uu thich cta sinh vién va doanh nghiép.

Danh sach vu thich cda sinh vién  Danh sich vu thich cla doanh nghiép

T1: h1 hg hg hli (2)2 T3 (7"7 Ts5 Tz) T4 Te T1
T9: hl (h5 h4) h3 hg: (3) s Te (7“3 7"4) T

r3: hi hg ho hs: (1) (T5 7'2) Te T1 T7

Tq: hl (h2 h4) h42 (1) T8 T2 T4 T7

Trs: h3 hl h2 hsi (1) T3 (7’7 Te 7"8) T2

Te: (hg hg) h1 h5
T h3 h4 h5 hl
rs: h5 h4

@ Muc dich la tim mét phép ghép hoan chinh (prefect matching).
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Giéi thiéu (4)

Danh sich uu thich cda sinh vién  Danh sich uu thich cla doanh nghiép
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@ Phép ghép (matching), M:
M:{(Th w)a (7‘2, h5)’ (7’3, hl)a (T4a h4)a (T5a ®)7 (7"6, h1)7 (T77 h3)7 (7"8, @)}

@ Cip khéi (blocking pair):

> (r1,h2), (r2, M), (ra, ba), (rs,ha), (5, h2), (r5, h3)
@ Cip khéi tréi nhat ((undominated blocking pair):

> (5, ha)
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Giéi thiéu (5)

Danh sich vu thich cda sinh vien  Danh sich vu thich cia doanh nghiép

' rg T Ty 7
t 13 (17 16 T8) T2

@ Phép ghép hoan chinh (prefect matching)
M ={(r1, h2), (r2, h1), (3, h1), (r4, ha), (75, h3), (re, ha), (7, hs5), (rs, ha)}.
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Nghién ciu lién quan

o Manlove et al. (2012), Manlove et al. (2017) da dé xu4t thu4t toan
SAT dé tim mét phép ghép 6n dinh cho bai todn HRT.

e Kwanashie et al. (2013), Drummond et al.(2015) d3 s& dung mé
hinh IP (Integer Programming) dé giai quyét bai toan HRT.

o Gelain et al. (2013) d3 gi6i thiéu mot thuat toan dua trén tim kiém
cuc bd (Local search) dé tim mét phép ghép on dinh véi kich thudc
tdi da (MAX-HRT).

@ Munera et al. (2015) d3 &p dung lap trinh thich nghi (Adaptive
Search) dé giai quyét bai toan MAX-HRT.
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Thuat toan dé xuat

o D& xubt thust todn MIN-BPs dé giai bai toan MAX-HRT.

e Y tudng chinh:
» B3t diu tir mdt phép ghép chua 6n dinh,

» Chon nglu nhién mét r; € R theo thif tu xoay vong va tim mét h;
trong danh sach x&p hang clia r; sao cho cip (ri, hj) la mot cdp khbi
trdi nhat clia phép ghép hién thai.

» Loai bé cdp (74, h;) sao cho cai tién duoc tinh 8n dinh cla phép ghép
hién thai.
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Thuat toan dé xuat

Algorithm 1: MIN-BPs Algorithm
Input: - An instance / of HRT.

- A maximum iter. number max_iters L A . T
Output: A matching M. Thure hién mot vi du cua thugt toan Min-BPs
1. function Main (/)

”"E‘,’"‘ matching; Bt éu tl phép ghép Mo={{ry hy) (ra byl {1 ol r 90 1, sl s e, il (1, )
* Xét ngau nhién sinh vién r,
* Tai méi budc 3p, thust todn thure hién céc budc nhu sau:
i M K by Myeg
X 1My f3 by | My ={, bl r ) (rs o), (0, 8), (s, ) (1 B0, e, (s, i)
14, if (h; = 0) then
'IZ ir‘ UA(;"/‘/"' ‘f):>Mf_(1u)) then 2 |M Iy by | My = {5, ), (3, B, (1, B, (s, o (1, ) (@) e, (5,
b iel!-l?f(l\fb,w, ) = 0) then s @ | Xét sinh vién tiép theo
19, | break; 3| M,
n Tse M= a random matching: fs iy [ Ma={r5, b, (1, B, (1, B, (ol (1, il (7 o (9, o, (s,
22. continue:; "
23 end n (| Xet sinh vién tiép theo
24. end
o g n pS l(;irg.a}:f;ﬁ-)liéd) then 4 My s @ | Xét cdc sinh vién tiép theo
27. h;’s worst non-empty student;
= MN\{ (5w, hj)}: s
30. te: er + 13 Y n
a1 enld M Min-BPs trd v& mot phép ghép hoan chinh
32. return best}
33. end function M= {{r, b, (r hy) (1 B, (v, o (1, ), (s, Bal{r, ) (s, s}

Thudt todn Min-BPs Vi du
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Thuc nghiém (1)

@ Thi nghiém so sanh vé thdi gian thuc hién va chit lugng nghiém
tim thay bdi MIN-BPs va LSA.

@ Tao nglu nhién HRT: n = 50, m = 10,p; € [0.1,0.8],p2 € [0.0,1.0], ¢;
sinh ra ngiu nhién.

-LSAp, =05
-LSAp, =06
-LSAp, =07
-LSAp, =08
~MIN_BPs p, =0.5
-MIN_BPs p, = 0.6
-MIN_BPs p, =0.7
~MIN_BPs p, =0.8
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Hinh 1. Trung binh thdi gian thuc hién  Hinh 2. Phan trim phép ghép hoan chinh
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Thd nghiém (2)

Percentage of perfect matchings

e Tao ngiu nhién HRT: n € [100,700],m € [10,50],p; = p2 = 0.5,
vacjell,q qla s6 lugng sinh vién dugc doanh nghiép xép hang.
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Hinh 3. Phan trim phép ghép hoan chinh  Hinh 4. Trung binh thdi gian thuc hién
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Tha nghiém (3)

Percentage of perfect matchings
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Hinh 5. Phan tram phép ghép hoan  Hinh 6. Trung binh sb sinh vién chua
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Hinh 7. Phan trim phép ghép hoan
chinh khi tang ¢; = 1.1 xn.m

Héi thao qubc gia 1an thi XXIII Dai hoc Ha Long - Quang Ninh



Thd nghiém (4)

e Tao ngiu nhién HRT: n € [100,700],m € [10,50],p; = p2 = 0.5,
va ¢j = [0.2¢,0.5¢]
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Két luan

@ Thuit todn MIN-BPs tim phép ghép hoan chinh cho bai todn phan
cdng dia diém thuc tip sinh vién tai cac trudng dai hoc.

o Thuc nghiém chi ra rang MIN-BPS hiéu qud cho bai toan kich
thudc 16n ca thai gian thuc hién va chit lugng nghiém so véi thuat
todn LSA (Gelain et al. 2013).

@ Huéng md rbng:

» Dinh gid cac didu kién rang budc vé sb lugng sinh vién va sb chd
thuc tap cta doanh nghiép.

» Cai tién thuit todn va ap dung cho cac bai todn khic nhu SPA, SMTI.
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Xin chan thanh cadm on!
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